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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 - Electrical and  Electronics

	Occupational Code: EIS EEM

	NTQF Level III
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NTQF Level III

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

	Unit Title 
	Install Electrical Equipment

	Unit Code
	EIS EEM3 01 0612 

	Unit Descriptor
	This unit refers to the installation of electrical equipment including, but not limited to, rotating and static machines, appliances, luminaries and associated control equipment, but excludes H.V. 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
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. Install the equipment
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements.

2.2 Equipment is assembled, positioned and secured in accordance with appropriate plans, drawings and texts

2.3 Equipment is installed in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Cables, wires and bus bars are identified and appropriately labeled/color coded in accordance with the work plan

2.5 Cables, wires and bus bars are secured, glanced and terminated to appropriate specifications in accordance with the work plan
2.6 Final job inspection is carried out and permits relinquished 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

	Equipment
	May include but not limited to:

· AC motors, alternators, DC motors, generators, pumps, electro/mechanical motor starters, low voltage transformers/switchgear and associated control panels, motor operated valves, hoists and cranes, arc welders, resistive heaters, hot water units, exhaust fans, luminaries, batteries, metal detectors, general low voltage lighting, power circuits, control/indication and alarm circuits, electrical tools/appliances, workshop machinery and compressors

	Materials
	May include but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oils, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels

	Components
	May include but not limited to:

· fuses/circuit breakers, earth leakage breakers, timers, contactors, contacts, coils, relays, resistors, ballasts, capacitors, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals, motor bearings and brush gear

	Test and measurement instruments
	May include but not limited to:

· tong testers, insulation resistance/continuity tester and multi meters

	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 process, 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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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; 

· Relevant Ethiopian standards; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

· General layout of plant/work site and operation of its equipment; Installation requirements of the equipment; 

· Electrical equipment; 

· Regulatory aspects; 

· Electrical fundamentals;

· Leveling and aligning procedures; 

· Test and measurement instruments; 

· Electrical installation practice; 

· Circuit plan appreciation; 

· Engineering and workshop practice; 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; 

· Follow relevant statutory regulations and codes of practice; Apply relevant Ethiopian standards; 

· Use and update plans, drawings and texts; 

· Level and align; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Use correct termination procedures; 

· Use correct installation procedures for the equipment; 

· Identify and select materials for the job; 

· Apply regulatory procedures; 

· 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-Electrical and  Electronics Level III

	Unit Title 
	Diagnose and Repair Faults in Electronic Equipment

	Unit Code
	EIS EEM3 02 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to diagnose and repair faults in electronic equipment to board and component level and may involve the work to be carried out with equipment online.


	Elements
	Performance Criteria

	1. Plan and prepare for the work 


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

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

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

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

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

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

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

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

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

	2. Verify the fault 


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

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

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

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

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

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

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

3.5 All appropriate components are disconnected to enable accurate test measurements of suspected faulty components without the concern of “back-feed” readings in accordance with the work plan 

3.6 Test and measurement instruments are used in accordance with manufacturer’s instructions and job requirements 

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

4.2 Appropriate use is made of any information from fault indicators and maintenance records in accordance with the work plan 

4.3 Valid conclusions about the nature and cause of the fault are reached from analysis of available evidence in accordance with the work plan 

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

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

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

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

5.5 Components disconnected for testing are reconnected having been proven free of faults and all terminations are then checked to ensure they are electrically and mechanically sound in accordance with the work plan 

5.6 All faults are repaired or rectified in accordance with the work plan 

5.7 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

	Materials 
	May include but not limited to:

· Cables, solder/flux, lubricants, cleaning solvents, contact cleaners, connectors, adhesives and sealants.

	Components 
	May include but not limited to:

· analyzer sensing elements, load cells, PLC input/output blocks, printed circuit boards, protection devices, switches, diodes, transistors, SCR’s, triacs, diacs, LED‟s, integrated circuits, resistors, capacitors, inductors and transformers.

	Test and measurement instruments 
	May include but not limited to:

· Multi meter, decade box, DC, I/V standard, potentiometer, radiation meter, hand-held communicator/ programmer, frequency counter, function generator, CRO, LCR bridge, logic analyzer and specialized test equipment. 

	Isolations
	can refer to:

·  electrical/mechanical or other associated processes

	Work completion details 
	May include but not limited to:

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

	Work site environment
	May be affected by :

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

	Equipment 
	May include:

· analyzers, recorders, nuclear devices, fire panels, T/C converters, electronic controllers, smart transmitters, coal feeders, belt weighed, PLC‟s, ultrasonic sensors, turbine/compressor supervisory equipment, combustion control equipment, wear monitors, water ingress protection equipment, printers, compressor surge control equipment, fuel governor equipment, gas detection panels, temperature monitoring equipment, VCRs, closed circuit TVs, communications equipment and protection equipment. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: Occupational Health and Safety legislation; statutory legislation; Enterprise/site safety procedures; Enterprise/site emergency procedures. Where appropriate attainment of an appropriate electrical license, deeming competence associated with electrical work 

· Preparation and planning of work 

· Verification techniques 

· Diagnostic and fault finding techniques and procedures 

· Repair techniques and procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Isolation procedures 

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

· Fault finding and diagnostic techniques 

· Repair techniques 

· Electronic equipment 

· Regulatory procedures 

· Electrical principles 

· Test and measurement instruments 

· Circuit plan appreciation 

· Engineering and electronic workshop practice 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Use and update plans, drawings and texts 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Verify and identify faults 

· Use appropriate fault finding and diagnostic techniques 

· Repair faults 

· Select materials for the job 

· Apply regulatory procedures 

· Apply electrical principles 

· Communicate effectively 

· Apply data analysis techniques and tools 

· Apply engineering and electronic workshop practices 

	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-Electrical and  Electronics Level III

	Unit Title 
	Install Electronic Electrical Equipment 

	Unit Code
	EIS EEM3 03 0612

	Unit Descriptor
	This unit refers to the installation of electronic electrical equipment containing solid state components, complex control panels and complex control 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
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. Install the equipment
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is assembled, positioned and secured in accordance with appropriate plans, drawings and texts

2.3 Equipment is installed in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Cables, wires and bus bars are identified and appropriately labeled/ color coded in accordance with the work plan

2.5 Cables, wires and bus bars are secured, glanded and terminated to appropriate specifications in accordance with the work plan
2.6 Final job inspection is carried out and permits relinquished 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

	Materials
	May refer but not limited to:

·  insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels

	Components
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, resistors, inductors, capacitors, bridge rectifiers, diodes, heat sinks, solenoids, overloads, plug in printed circuit boards, switches, plugs, cable and thermostats

	Test and measurement instruments
	May refer but not limited to:

· insulation resistance/continuity tester and multimeter

	Work completion details
	May include but not limited to:

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

	Work site environment
	may be affected by:

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

	Isolations
	can refer to:

·  electrical/mechanical or other associated processes

	Equipment
	May refer  but not limited to:

· PLC’s, I/O modules, VDU’s, soft start motor starters, alarms, stabilized power supply units and uninterrupted power supply units


	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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; 

· Relevant Ethiopian standards; 

· Equipment and material required to perform the work; 

· Isolation procedures;

· General layout of plant/work site and operation of its equipment;

· Installation requirements of the equipment; 

· Electrical equipment; 

· Regulatory aspects; 

· Electrical fundamentals;

· Leveling and aligning procedures; 

· Test and measurement instruments;

· Electrical installation practice; 

· Circuit plan appreciation; 

· Engineering and electronic workshop practice; 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; 

· Apply relevant Ethiopian standards; 

· Use and update plans, drawings and texts; 

· Level and align; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Use correct termination procedures; 

· Use correct installation procedures for the

· equipment; Identify and select materials for the job; 

· Apply regulatory procedures; 

· Communicate effectively; 

· Apply data analysis techniques and tools; 

· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Maintain Electrical Equipment

	Unit Code
	EIS EEM3 04 0612

	Unit Descriptor
	This unit refers to the maintenance of electrical equipment including, but not limited to, rotating and static machines, appliances, luminaries and associated control equipment, but excludes H.V. 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
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. Carry out maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is maintained using appropriate plans, drawings and texts in accordance with the work plan

2.3 Equipment is maintained in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Reset and/or adjustments required are carried out to ensure equipment operates within requirements in accordance with the work plan

2.5 Maintenance and resets/adjustments are carried out, mindful of effects on, or unnecessary loss of, other equipment
2.6 Final job inspection is carried out and permits relinquished 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 site 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

	Materials
	May include:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oils, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels

	Components
	May include but not limited to:

· fuses/circuit breakers, earth leakage breakers, timers, contactors, contacts, coils, relays, resistors, ballasts, capacitors, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals, motor bearings and brush gear

	Test and measurement instruments
	May include but not limited to:

· tong testers, insulation resistance/continuity tester, multi meters, ductor tester, overload injection tester and growlers 

	Work completion details
	May include but not limited to:

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

	Work site environment
	may be affected by:

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

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

	Equipment
	May include:

· AC motors, alternators, DC motors, generators, pumps,

electro/mechanical motor starters, low voltage  transformers/ switchgear and associated control panels, motor operated valves, hoists and cranes, arc welders, resistive heaters, hot water units, exhaust fans, luminaries, batteries, metal

detectors, general low voltage lighting, power circuits, control/indication and alarm circuits, electrical tools/appliances, workshop machinery and compressors 


	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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 
· Relevant Ethiopian standards and regulatory requirements
· Equipment and material required to perform the work Isolation procedures 

· Layout of plant/work site and operation of its equipment Maintenance techniques for the equipment
· Electrical equipment

· Electrical principles 

· Test and measurement instruments 

· Electrical installation practice 

· Circuit plan appreciation
· Engineering and workshop practice

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards
· Follow relevant statutory regulations and codes of practice Apply relevant Ethiopian standards
· Use plant, drawings and text
· Use tools and equipment; Use test and measurement

· instruments
· Use maintenance procedures
· Identify and select materials
· Apply regulatory procedures
· Carry out work completion details 

· Apply electrical principles
· Communicate effectively
· Apply data analysis techniques and tools

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration with Oral Questioning

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


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

	Unit Title 
	Modify Electronic Electrical Equipment

	Unit Code
	EIS EEM3 05 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake modification of electronic electrical equipment and may include, but not be limited to, alterations, additions or adjustments.


	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. Carry out modification 


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

2.2 Equipment is modified using appropriate plans, drawings and texts in accordance with the work plan 

2.3 Equipment is modified in conjunction with others involved in, or affected by, the work in accordance with the work plan 

2.4 Modifications are carried out, mindful of effects on, or unnecessary loss of, other equipment in accordance with the work plan 

2.5 Modified equipment is set up to suit operational requirements and in accordance with manufacturer specifications and the work plan 
2.6 Final job inspection is performed and permits relinquished as required in accordance with the work plan.


	Variable
	Range

	Work completion details may include
	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:

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

	Components 
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, resistors, inductors, capacitors, bridge rectifiers, diodes, heat sinks, solenoids, overloads, plug in printed circuit boards, switches, plugs, cable and thermistors.

	Test and measurement instruments 
	May include but not limited to:

· Multi meters, tong testers, insulation resistance/continuity tester, ductor tester, overload injection tester, growlers, cathode ray oscilloscope, variance, hand held programmer, frequency generator, high voltage generators and logic probe. 

	Isolations
	can refer to :

· electrical/mechanical or other associated processes

	Equipment 
	May include but not limited to:

· Refer to PLCs, I/O modules, VDU‟s, soft start motor starters, alarms, stabilized power supply units and uninterrupted power supply units. 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: OHS legislation; statutory legislation; enterprise/site safety procedures; enterprise/site emergency procedures 
· where appropriate attainment of an appropriate electrical license, deeming competence associated with electrical work 

· Preparation and planning of work 

· Modification techniques and procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards
· Relevant statutory requirements and codes of practice
· Relevant Ethiopian standards
· Equipment and material required to perform the work
· Isolation procedures
· General layout of plant/work site and operation of its equipment
· Modification techniques
· Electronic electrical equipment
· Regulatory procedures
· Electrical principles
· Test and measurement instruments 

· Circuit plan appreciation
· Engineering and electronic workshop practice
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards
· Follow relevant statutory regulations and codes of practice
· Apply relevant Ethiopian standards 

· Use and update plans, drawings and texts 

· Use tools and relevant equipment
· Use test and measurement instruments
· Modify electronic electrical equipment
· Select materials for the job
· Apply regulatory procedures
· Apply electrical principles
· Carry out work completion details
· Apply data analysis techniques and tools
· Communicate effectively
· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Maintain Electrical Electronic Equipment

	Unit Code
	EIS EEM3 06 0612 

	Unit Descriptor
	This unit refers to the maintenance of electronic electrical equipment containing solid state components, complex control panels and complex control 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

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. Carry out maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is maintained using appropriate plans, drawings and texts in accordance with the work plan
2.3 Equipment is maintained in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Resets and/or adjustments required are carried out to ensure equipment operates within requirements in accordance with the work plan

2.5 Maintenance and resets/adjustments are carried out, mindful of effects on, or unnecessary loss of, other equipment

2.6 Final job inspection is carried out and permits relinquished 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

	Materials
	May refer to but not limited to:

· insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels

	Components
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, resistors, inductors, capacitors, bridge rectifiers, diodes, heat sinks, solenoids, overloads, plug in printed circuit boards, switches, plugs, cable and thermostats

	Test and measurement instruments
	May include but not limited to:

· multi meters, tong testers, insulation resistance/continuity tester, ductor tester, overload injection tester, growlers, cathode ray oscilloscope, variance, hand held programmer and frequency generator

	Work completion details
	May include but not limited to:

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

	Work site environment
	may be affected by;

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

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

	Equipment
	May refer to but not limited to:

· PLC’s, I/O modules, VDU’s, soft start motor starters, alarms, stabilized power supply units and uninterrupted power supply units


	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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; 

· Relevant Ethiopian standards
· Equipment and material required to perform the work
· Isolation procedures
· Layout of plant/work site and operation of its equipment

· Maintenance techniques for the equipment
· Electronic electrical equipment
· Regulatory requirements 

· Electrical principles
· Test and measurement instruments
· Electrical installation practice 

· Circuit plan appreciation
· Engineering and electronic workshop practice
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards
· Follow relevant statutory regulations and codes of practice Apply relevant Ethiopian standards

· Use plans, drawings and texts 

· Use tools and equipment
· Use test and measurement instruments
· Use maintenance procedures
· Identify and select materials
· Apply regulatory procedures 

· Carry out work completion details 

· Apply electrical principles 

· Communicate effectively 

· Apply data analysis techniques and tools 

· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Install Instrumentation Equipment

	Unit Code
	EIS EEM3 07 0612 

	Unit Descriptor
	This unit refers to the installation of instrumentation used in a “closed loop” system, including, but not limited to, sensor elements, signal characterizing equipment, input/output blocks, controllers, transducers and final elements


	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. Install the equipment
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is assembled, positioned and secured in accordance with appropriate plans, drawings and texts

2.3 Equipment is installed in conjunction with others involved or affected by the work in accordance with the work plan 

2.4 Conductors are identified and appropriately labeled/color  coded in accordance with the work plan

2.5 Conductors are run, secured, glanded and terminated to appropriate specifications in accordance with the work plan
2.6 Final job inspection is carried out and any permits relinquished 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

	Materials
	May include but not limited to:

· fixings such as bolts, nuts, screws, masonry anchors, cable and tube anchors, flexible multi core cable, brackets, cleaning solvents, lugs such as solder, non-insulated crimp and pre-insulated crimp, connectors such as wire termination devices, co-axial, multi-pin plug and socket, tag strips, pins and spades, tube termination devices, tube-tube connectors and bulkhead-tube, soft solder and flumes

	Test and measurement instruments
	May include but not limited to:

· insulation tester and multi-meter 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 include but not limited to:

· 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 or process

	Equipment
	May include but not limited to:

· gauges, transmitters, switches, thermocouples, RTD’s, thermostats, indicators, meters, proximity probes, indication slide wires, control valves, valve positioners, lock up valves, power cylinders, power cylinder positioners, I/P and E/P converters, air relays, pressure regulators, solenoid valves, analogue indicators, fire detectors, smoke detectors, vibration detectors, gas detectors and fuel valves


	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

· Installation 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 

· Relevant Ethiopian standards
· Equipment and material required to perform the work
· Isolation procedures 

· General layout of plant/work site and operation of its equipment 

· Installation requirements of the equipment
· Instrumentation equipment 

· Piping and tubing equipment
· Electrical fundamentals 

· Test and measurement instruments
· Engineering and workshop practice
· Instrument technology; Regulatory aspects
· Circuit plan appreciation 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· Apply relevant Ethiopian standards
· Follow relevant Statutory requirements and codes of practice
· Locate and interpret plans, drawings and text 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Use correct termination procedures
· Use correct installation procedures
· Identify and select relevant materials 

· Carry out work completion details
· Apply electrical fundamentals theory
· Apply regulatory aspects theory
· Install piping and tubing equipment 

· 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-Electrical and  Electronics Level III

	Unit Title 
	Modify Electrical Equipment

	Unit Code
	EIS EEM3 08 0612

	Unit Descriptor
	This unit refers to the modification of electrical equipment and may include, but not be limited to, alterations, additions or adjustments.


	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. Carry out modification
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is modified using appropriate plans, drawings and texts in accordance with the work plan

2.3 Equipment is modified in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Modifications are carried out mindful of effects on or unnecessary loss of other equipment in accordance with the work plan

2.5 Modified equipment is set up to suit operational requirements and in accordance with manufacturer’s specifications and the work plan
2.6 Final job inspection is performed and permits 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

	Materials
	May include but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oils, greases, sealants, lugs,

· connectors, terminal blocks, cable markers and identification labels

	Components
	May include but not limited to:

· fuses/circuit breakers, earth leakage breakers, timers, contactors, contacts, coils, relays, resistors, ballasts, capacitors, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals, motor bearings and brush gear

	Test and measurement instruments
	May include but not limited to:

· multi meters, tong testers, insulation resistance/continuity tester, ductor tester, overload injection tester and growler

	Work completion details
	May include but not limited to:

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

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

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

	Equipment
	May include but not limited to:

· AC motors, alternators, DC motors, generators, pumps, electro/mechanical motor starters, low voltage transformers/switchgear and associated control panels, motor operated valves, hoists and cranes, arc welders, resistive heaters, hot water units, exhaust fans, luminaries, batteries, metal detectors, general low voltage lighting, power circuits, control/indication and alarm circuits, electrical tools/appliances, workshop machinery and compressors


	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Modification 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; 

· Relevant Ethiopian standards; Equipment and material required to perform the work; 

· Isolation procedures; 

· General layout of plant/work site and operation of its equipment; 

· Modification techniques;

· Electrical equipment;

· Regulatory procedures; 

· Electrical principles; 

· Test and measurement instruments; 

· Circuit plan appreciation; 

· Engineering and workshop practice;

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; 

· Follow relevant statutory regulations and codes of practice; 

· Apply relevant Ethiopian standards; 

· Use and update plans, drawings and texts; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Modify electrical equipment; 

· Select materials for the job; 

· Apply regulatory procedures; 

· Apply electrical principles; 

· Carry out work completion details; 

· 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-Electrical and  Electronics Level III

	Unit Title 
	Conduct Routine Generator Electrical Maintenance

	Unit Code
	EIS EEM3 09 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake those routine maintenance tasks of an electrical generating set.


	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, 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. Carry out routine generator maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements 

2.2 Generator is maintained using appropriate plans, drawings and texts in accordance with the work plan 

2.3 Generator is maintained in conjunction with others involved in, or affected by, the work in accordance with the work plan 
2.4 Final job inspection is carried out and permits relinquished 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

	Details of maintenance
	· May be clarified by diagnosis and/or workplace inspection. 



	Maintenance
	May include but not limited to:

· excitation and brush gear inspection, shaft earthing, and cleaning of coolers and filters etc 

	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

	Work completion details 
	May include but not limited to:

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


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

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

· Preparation and planning of work 

· Maintenance techniques and procedures 

· Completion of work procedures 

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


	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Isolation and Permit procedures 

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

· Maintenance techniques 

· Electrical equipment 

· Regulatory procedures 

· Test and measurement instruments; 

· Engineering and workshop practice 

· Communication principles 

· Teamwork

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Use plans, drawings and text 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Use maintenance procedures 

· Select materials for the job 

· Apply regulatory procedures 

· Apply data analysis techniques and tools 

· Communicate effectively 

· Work as part of a team.

	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-Electrical and  Electronics Level III

	Unit Title 
	Install Electrical Wiring System

	Unit Code
	EIS EEM3 10 0612 

	Unit Descriptor
	This unit refers to the installation of electrical wiring systems including, but not limited to, general low voltage lighting, power circuits, control/indication and alarm circuits.


	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. Install the wiring enclosure/support systems
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Wiring enclosures/support systems are assembled/positioned and secured in accordance with appropriate plans, drawings and text

2.3 Wiring enclosures/support systems are installed in conjunction with others involved in or affected by the work in accordance with the work plan
2.4 Wiring enclosures/support systems are inspected to ensure freedom from defects and damage in accordance with the work plan

	3. Install the wiring
	3.1 Required isolations are confirmed where appropriate in accordance with site requirements

3.2 Wiring is positioned, secured and labeled for identification in accordance with appropriate plans, drawings and texts

3.3 Wiring is installed in conjunction with others involved in, or affected by, the work in accordance with the work plan

3.4 Wiring is inspected to ensure freedom from defects, damage and undue stress in accordance with the work plan
3.5 Final job inspection is completed and permits relinquished 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

	Wiring
	May refer to but not limited to:

· may bus way, single/multi-core copper, aluminum thermoplastic or elastomer sheathed, flat or circular cables, flexible cords, steel wire armoured, MIMS, data/communications cable and their associated cable glands and plugs

	Wiring enclosures/ support systems
	may refer to but not limited to:

· Conduit such as rigid/flexible steel. light/heavy duty PVC, flexible PVC and their associated fittings; duct or trunk such as concrete, metal, PVC and their associated fittings; cable tray/rack such as standard/heavy duty galvanized steel ladder, perforated cable tray and their associated fittings

	Materials
	May refer but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels

	Test and measurement instruments
	can refer to:

·  insulation resistance/continuity tester and multi meters

	Isolations
	can refer to:

·  electrical/mechanical or other associated processes

	Work site environment
	may be affected by:

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

	Work completion details
	May include but not limited to:

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


	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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; 

· Relevant Ethiopian standards; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

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

· Installation requirements of the equipment;

· Electrical equipment; Electrical fundamentals; 

· Leveling and aligning procedures; 

· Test and measurement instruments; 

· Electrical installation practice;

· Engineering and workshop practice; 

· Communication principles; 

· Circuit plan appreciation

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; 

· Follow relevant statutory regulations and codes of practice; Apply relevant Ethiopian standards; 

· Use and update plans, drawings and texts; 

· Level and align; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Use correct termination procedures; 

· Use correct installation procedures for the equipment; 

· Identify and select materials for the job; 

· Apply regulatory procedures; 

· Communicate effectively; 

· Apply data analysis techniques and tools; 

· Inspect wiring systems;

· Select and install wiring systems.

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

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


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

	Unit Title 
	Maintain Electronic Instrumentation Equipment

	Unit Code
	EIS EEM3 11 0612 

	Unit Descriptor
	This unit refers to the maintenance of electronic instrumentation equipment.


	Elements
	Performance Criteria

	1. Plan and prepare

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

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

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

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

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

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

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

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

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

	2. Carry out maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is maintained using appropriate plans, drawings and texts in accordance with the work plan

2.3 Equipment is maintained in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Calibration and/or adjustments required are carried out to ensure equipment operates within requirements in accordance with the work plan

2.5 Maintenance and calibration/adjustments carried out mindful of effects on, or unnecessary loss of, other equipment
2.6 Final job inspection is carried out and permits relinquished 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

	Isolations 
	can refer to but not limited to:

· electrical/mechanical or other associated processes

	Equipment
	May include :

· analyzers, recorders, nuclear devices, fire panels, T/C converters, electronic controllers, smart transmitters, coal feeders, belt weighed, PLC’s, ultrasonic sensors,  turbine /compressor supervisory equipment, combustion control equipment, wear monitors, water ingress protection equipment, printers, compressor surge control equipment, fuel governor equipment, gas detection panels and temperature monitoring equipment Materials may include cables, solder/flux, lubricants, cleaning solvents, contact cleaners, connectors, adhesive and sealants

· Components may include analyzer sensing elements, load cells, PLC input/output blocks, printed circuit boards, protection devices, switches, diodes, transistors, SCR’s, triacs, diacs, LEDs, integrated circuits, resistors, capacitors, inductors and transformers

	Test and measurement instruments
	May include but not limited to:

· multi meter, decade box, DC, I/V standard, potentiometer, radiation meter, hand-held communicator/ programmer, frequency counter, function generator, CRO, LCR bridge, logic analyzer and specialized test equipment

	Work completion details 
	May include but not limited to:

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

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


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Occupational, health and

· safety legislation; Statutory legislation; Enterprise/site safety procedures;

· Enterprise/site emergency procedures

· Attainment of electrical license, where appropriate, deeming competence
· associated with electrical work

· Preparation and planning of work

· Maintenance 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; 

· Relevant Ethiopian Standards; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

· General layout of plant/work site and operation of its equipment; Maintenance techniques for the equipment; 

· Electronic instrument equipment; 

· Regulatory aspects; 

· Electrical fundamentals; 

· Test and measurement instruments; 

· Circuit plan appreciation;

· Instrumentation electronics; 

· Engineering and workshop practice; 

· Distributed control; 

· Programmable control;

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; Follow relevant statutory regulations and codes of practice; Apply relevant Ethiopian Standards; 

· Locate and interpret plans, drawings and text;

·  Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Use correct maintenance procedures;

·  Use correct calibration procedures;

·  Identify and select materials for the job;

·  Apply regulatory aspects theory; 

· Apply instrumentation electronics theory; 

· Apply electrical fundamentals theory; 

· Apply distributed control theory; 

· Apply programmable control theory; 

· Carry out work completion details;

· 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-Electrical and  Electronics Level III

	Unit Title 
	Maintain Instrumentation Equipment

	Unit Code
	EIS EEM3 12 0612 

	Unit Descriptor
	This unit refers to the maintenance of instrumentation equipment including, but not limited to, process measurement and control and analytical instrumentation.


	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. Carry out maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is maintained using appropriate plans, drawings and texts in accordance with the work plan

2.3 Equipment is maintained in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Calibration and/or adjustments required are carried out to ensure equipment operates within requirements in accordance with the work plan

2.5 Maintenance and calibration/adjustments carried out mindful of effects on, or unnecessary loss of, other equipment
2.6 Final job inspection is carried out and permits relinquished 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

	Materials
	· lubricants, cleaning solvents, gasket materials and lead test solution

	Components
	May include but not limited to:

· hair springs, gauge movements, pneumatic restrictors, air relays, micros witches, flapper/nozzles, diaphragms, springs, bellows, gaskets, shuttle valves, pilot valves, amplifier modules, coils and plug in printed circuit boards

	Test and measurement instruments
	May include but not limited to:

· dead weight tester, pneumatic calibrator, vacuum pump gauge/, manometer, precision pressure gauge, handheld pressure pump, comparator, temperature baths, oven, multi meter, variable power supply, DC I/V standard, potentiometer and decade box

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

	Equipment
	May include but not limited to:

· gauges, transmitters, switches, thermocouples, RTD’s, thermostats, indicators, meters, proximity probes, indication slide wires, control valves, valve positioners, lock up valves, power cylinders, power cylinder positioners, I/P and E/P converters, air relays, pressure regulators, solenoid valves, analogue indicators, fire detectors, smoke detectors, vibration detectors, gas detectors and fuel valves

	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 but not limited to:

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


	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

· Attainment of electrical license, where appropriate, deeming competence
· associated with electrical work

· Preparation and planning of work

· Maintenance 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; 

· Relevant Ethiopian standards; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

· General layout of plant/work site and operation of its equipment; 

· Maintenance techniques for the equipment;

· Instrumentation equipment; 

· Regulatory aspects; 

· Electrical fundamentals;

· Test and measurement instruments; 

· Instrument installation practice; 

· Circuit plan appreciation; 

· Engineering and workshop practice; 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; 

· Follow relevant statutory regulations and codes of practice; 

· Apply relevant Ethiopian standards; 

· Locate and interpret plans, drawings and text; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Use correct maintenance procedures; 

· Use correct calibration procedures; 

· Identify and select materials for the job; 

· Apply regulatory aspects theory; 

· Apply electrical fundamentals theory; 

· Carry out work completion details;

· 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-Electrical and  Electronics Level III

	Unit Title 
	Diagnose and Repair Faults in Electrical Equipment

	Unit Code
	EIS EEM3 13 0612 

	Unit Descriptor
	This unit refers to the diagnosing and repairing of faults in electrical equipment, and may involve the work to be carried out with equipment online.


	Elements
	Performance Criteria

	1. Plan and prepare for the work


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

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

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

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

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

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

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

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

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

	2. Verify the fault 


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

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

	3. Find the fault 


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

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

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

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

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

	4. Determine cause of fault


	4.1 All appropriate personnel are consulted in order to obtain as many details relating to the faulty equipment as possible in accordance with the work plan

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

	5. Repair or rectify the fault


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

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

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

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

5.5 Components disconnected for testing are reconnected having been proven free of faults and all terminations are then checked to ensure they are electrically and mechanically sound in accordance with the work plan

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

	6. Complete the work


	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

	Fault finding and diagnostic techniques
	· may include linear approach, half split rule, sensory detection, loop test, insulation/resistance and continuity tests

	Fault indicators
	· may include indication lamps, LED’s, alarms and flag relays

	Materials
	· may include masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oils, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels

	Components
	· may include fuses/circuit breakers, earth leakage breakers, timers, contactors, contacts, coils, relays, resistors, ballasts, capacitors, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals, motor bearings and brush gear

	Test and measurement instruments
	· may include multi meters, tong testers, insulation resistance/continuity tester, ductor tester, overload injection tester and growlers

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

	Equipment
	· may include AC motors, alternators, DC motors, generators, pumps, electro/mechanical motor starters, low voltage  transformers/switchgear and associated control panels, motor operated valves, hoists and cranes, arc welders, resistive heaters, hot water units, exhaust fans, luminaries, batteries, metal detectors, general low voltage lighting, power circuits, control/indication and alarm circuits, electrical tools/appliances, workshop machinery and compressors

	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work Verification techniques

· Diagnostic and fault finding techniques and procedures 

· Repair techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	A knowledge of:

· Occupational health and safety standards; 

· Relevant statutory requirements and

· codes of practice; 

· Relevant Ethiopian Standards ; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

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

· Fault finding and diagnostic techniques; 

· Repair techniques; Electrical equipment; 

· Regulatory procedures; Electrical principles;

· Test and measurement instruments; Circuit plan appreciation; 

· Engineering and workshop practice; 

· Communication principles


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-Electrical and  Electronics Level III

	Unit Title 
	Test and Commission Electronic Electrical Equipment

	Unit Code
	EIS EEM3 14 0612 

	Unit Descriptor
	This unit refers to the testing and commissioning of electrical electronic 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
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. Test wiring systems


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

2.2 Wiring systems are tested using appropriate plans, drawings and texts in accordance with the work plan

2.3 Wiring systems are tested in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Wiring systems, including enclosures/supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan
2.5 Fixed wiring is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications

	3. Test the equipment 


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

3.2 Equipment is tested using appropriate plans, drawings and texts in accordance with the work plan

3.3 Equipment is tested in conjunction with other involved in, or affected by, the work in accordance with the work plan

3.4 Required test conditions are confirmed and the equipment is inspected to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan

3.5 Equipment is tested using appropriate test techniques in accordance with the work plan
3.6 Equipment test results/observations are interpreted and documented to confirm compliance with job specifications

	4. Commission the equipment


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

4.2 Equipment is commissioned using appropriate plans, drawings and texts in accordance with the work plan

4.3 Equipment is commissioned in conjunction with others involved in, or affected by, the work in accordance with the work plan

4.4 Equipment is set up in accordance with operational requirements/manufacturer’s specifications

4.5 Testing and monitoring procedures are followed and results monitored, interpreted and documented to ensure equipment operates/functions within specifications

4.6 Equipment is commissioned with due regard being paid to plant security and capacity in accordance with the work plan 
4.7 Final job inspection is carried out and permits relinquished as required 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

	Materials
	· may refer to insulation tapes, heat shrink, sleeving, spiral  binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels 

	Components
	· may include fuses/circuit breakers, timers, contactors, contacts, coils, relays, resistors, inductors, capacitors, bridge rectifiers, diodes, heat sinks, solenoids, overloads, plug in printed circuit boards, switches, plugs, cable and thermistors

	Fixed wiring tests
	· can refer to polarity, loop impedance and insulation resistance/continuity tests

	Monitoring equipment
	· may include stopwatch, indication lamps, tachometer/rev/counter, LED displays, VDUs, thermometers, mimic panels, position indicators, audio indicators and chart recorders

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

	Equipment
	· may refer to PLC’s, I/O modules, VDU’s, soft start motor starters, alarms, stabilized power supply units and uninterrupted power supply units

	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 process, e.g. heat, noise, dust, oil, water and chemical


	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Testing techniques

· Commissioning procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	A knowledge of:

· Occupational health and safety standards; 

· Relevant statutory requirements and codes of practice; 

· Relevant Ethiopian Standards ; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

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

· Testing and commissioning techniques and procedures; 

· Operational requirements of the equipment; 

· Electronic electrical equipment; 

· Regulatory procedures; 

· Electrical principles; 

· Test and measurement instruments; 

· Circuit plan appreciation; 

· Engineering and electronic workshop practice; 

· Communication principles

	Underpinning Skills


	· Apply occupational health and safety standards; Follow relevant statutory regulations and codes of practice; 

· Apply relevant Ethiopian Standards ; 

· Use and update plans, drawings and texts; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Inspect and test the wiring systems; 

· Inspect, test and monitor equipment; 

· Commission electronic electrical equipment; 

· Select materials for the job; 

· Apply regulatory procedures; 

· Apply electrical principles;

· Communicate effectively ; 

· Apply data analysis techniques and tools; 

· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Install Instrumentation Wiring Systems

	Unit Code
	EIS EEM3 15 0612

	Unit Descriptor
	This unit refers to the installation of instrumentation wiring systems include, but not limited to cords and cables such as flexible multi core, thermocouple, co-axial, ribbon and hook up cable, signal and data cable.


	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. Install the wiring enclosures/support systems


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

2.2 Wiring enclosures/support systems are assembled/ positioned and secured in accordance with appropriate plans, drawings and texts

2.3 Wiring enclosures/support systems are installed in conjunction with others involved in or affected by the work in accordance with the work plan
2.4 Wiring enclosures/support systems are inspected to ensure freedom from defects and damage in accordance with the work plan

	3. Install the wiring
	3.1 Required isolations are confirmed where appropriate in accordance with site requirements

3.2 Wiring is positioned, secured and labeled for identification in accordance with appropriate plans, drawings and texts

3.3 Wiring is installed in conjunction with others involved in or affected by the work in accordance with the work plan

3.4 Wiring is inspected to ensure freedom from defects, damage and undue stress in accordance with the work plan
3.5 Final job inspection is completed and any necessary permits relinquished 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

	Materials
	may refer to:

·  solder/flux, thread cutting compounds, thread sealing compounds, PVC cement, sleeving such as PVC, heat shrink, fiber glass, porcelain beads, neoprene rubber, insulating tapes, fixings such as screws, masonry anchors, nuts and bolts, cable clips, cable ties, spiral binding, spring clips, cable mounts, cable glands and cable anchors

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

	Wiring enclosures
	· can refer to ducts, trunking, conduits and fittings

	Support systems
	· can refer to wire loom support, cable ties, unistrut, trays and ladder racks

	Test and measurement instruments
	may refer to: 

· continuity testers and multi-meters

	Wiring systems
	can refer to:

· cords and cables such as flexible multi-core, thermocouple, coxial, ribbon and hook up cable, signal and data cable, ducts such as PVC and metal, trunking, conduits and fittings such as PVC and metal (rigid and flexible) pipes, elbows, bends, tees, junction boxes, hose terminators, saddles, spacers, bushes, adaptors and locknuts, wire loom support, cable ties, unistrut, trays and ladder racks

	Wiring 
	· can refer to cords and cables

	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

· Attainment of electrical license, where appropriate, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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
· Relevant Ethiopian standards
· Equipment and material required to perform the work
· Isolation procedures
· General layout of plant/work site and operation of its equipment
· Installation requirements of the equipment
· Wiring systems;
· Electrical fundamentals 

· Test and measurement instruments
· Engineering and workshop practice
· Instrument technology
· Regulatory aspects
· Circuit plan appreciation
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards
· Apply relevant Ethiopian standards
· Follow relevant statutory requirements and codes of practice
· Locate and interpret plans, drawings and text
· Use tools and relevant equipment
· Use test and measurement instruments
· Select and install wiring systems
· Inspect wiring systems
· Identify and select relevant materials 

· Carry out work completion details
· Apply electrical fundamentals theory
· Apply regulatory aspects theory
· 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-Electrical and  Electronics Level III

	Unit Title 
	Diagnose and Repair Faults in Instrumentation Equipment

	Unit Code
	EIS EEM3  16 0612 

	Unit Descriptor
	This unit of competence encompasses the diagnose and repair (to block level) instrumentation used in “closed loop” system, including, but not limited to, sensor elements, signal characterizing equipment, input/output blocks, controllers, transducers and final elements.


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

	3. Find the fault


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

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

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

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

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

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

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

	5. Repair or rectify the fault


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

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

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

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

5.5 Components disconnected for testing are reconnected having been proven free of faults and all terminations are then checked to ensure they are electrically and mechanically sound in accordance with the work plan

5.6 All faults are repaired or rectified in accordance with the work plan
5.7 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

	Materials
	· may include lubricants, cleaning solvents, gasket materials, leak test solution, connectors and fittings

	Components
	· may include hair springs, gauge movements, pneumatic restrictors, air relays, micro switches, flapper/nozzles, diaphragms, springs, bellows, gaskets, shuttle valves, pilot valves, amplifier modules, coils and plug in printed circuit boards

	Fault indicators
	· may include indication lamps, LEDs, alarms and flag relays

	Equipment
	· may include gauges, transmitters, switches, thermocouples, RTD’s, thermostats, indicators, meters, proximity probes, indication slide wires, control valves, valve positioners, lock up valves, power cylinders, power cylinder positioners, I/P and E/P converters, air relays, pressure regulators, solenoid valves, analogue indicators, fire detectors, smoke detectors, vibration detectors, gas detectors and fuel valves

	Test and measurement instruments
	· may include dead weight tester, pneumatic calibrator, vacuum pump gauge/, manometer, precision pressure gauge, handheld pressure pump, comparator, temperature baths, oven, multi meter, variable power supply, DC I/V standard, potentiometer and decade box


	Fault finding and diagnostic techniques
	· may include linear approach, half split rule, sensory detection, insulation/resistance and continuity tests

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

	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

· Attainment of electrical license, where appropriate

· Preparation and planning of work

· Verification techniques

· Diagnostic and fault finding techniques and procedures

· Repair techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	A knowledge of:

· Occupational health and safety standards
· Relevant statutory requirements and codes of practice
· Relevant Ethiopian Standards 
· Equipment and material required to perform the work
· Isolation procedures;
· General layout of plant/work site and operation of its equipment
· Fault finding and diagnostic techniques
· Repair techniques; Instrumentation equipment 

· Regulatory aspects
· Electrical fundamentals 

· Test and measurement instruments 

· Engineering and electronic workshop practice
· Communication principles

	Underpinning Skills


	· Apply occupational health and safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian Standards 
· Locate and interpret plans, drawings and text
· Use tools and relevant equipment
· Use test and measurement instruments
· Verify and identify faults
· Use appropriate fault finding and diagnostic techniques
· Determine the cause of faults
· Repair faults 

· Identify and select materials for the job
· Apply regulatory aspects theory
· Apply electrical fundamentals theory 

· Carry out work completion details
· Communicate effectively

· Apply data analysis techniques and tools
· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Modify Instrumentation Equipment

	Unit Code
	EIS EEM3 17 0612 

	Unit Descriptor
	This unit refers to the modification of instrumentation used in a “closed loop” system, including, but not limited to, sensor elements, signal characterizing equipment, input/output blocks, controllers, transducers, final elements


	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. Carry out modification


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

2.2 Equipment is modified using appropriate plans, drawings and texts in accordance with the work plan

2.3 Equipment is modified in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Modifications are carried out mindful of effects on or unnecessary loss of other equipment in accordance with the work plan

2.5 Modified equipment is set up to suit operational requirements and in accordance with manufacturer’s specifications and the work plan
2.6 Final job inspection is performed and permits 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

	Materials
	· may include fixings such as bolts, nuts, screws, masonry anchors, cable and tube anchors, flexible multi core cable, brackets, cleaning solvents, lugs such as solder, non-insulated crimp and pre-insulated crimp, connectors such as wire termination devices, co-axial, multi-pin plug and socket, tag strips, pins and spades, tube termination devices, tube-tube connectors and bulkhead-tube, soft solder and flumes, lubricants, cleaning solvents, gasket materials, leak test solution, connectors and fitting

	Components
	· may include hair springs, gauge movements, pneumatic restrictors, air relays, micro switches, flapper/nozzles, diaphragms, springs, bellows, gaskets, shuttle valves, pilot valves, amplifier modules, coils and plug in printed circuit boards

	Test and measurement instruments
	· may include dead weight tester, pneumatic calibrator, vacuum pump gauge/, manometer, precision pressure gauge, handheld pressure pump, comparator, temperature baths, oven, multi meter, variable power supply, DC I/V standard, potentiometer and decade box

	Equipment
	· may include gauges, transmitters, switches, thermocouples, RTDs, thermostats, indicators, meters, proximity probes, indication slide wires, control valves, valve positioners, lock up valves, power cylinders, power cylinder positioners, I/P and E/P converters, air relays, pressure regulators, solenoid valves, analogue indicators, fire detectors, smoke detectors, vibration detectors, gas detectors and fuel valve

	Isolations
	can refer to electrical/mechanical or other associated processes

	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 

· Attainment of electrical license, where appropriate 

· Preparation and planning of work

· Modification techniques and procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	A knowledge of:

· Occupational health and safety standards 

· Relevant statutory requirements and codes of practice
·  Relevant Ethiopian Standards 
· Equipment and material required to perform the work
· Isolation procedures
· General layout of plant/work site and operation of its equipment
· Modification techniques
· Instrumentation equipment and technology
· Regulatory aspects
· Electrical fundamentals
· Test and measurement instruments
· Engineering and workshop practice
Communication principles

	Underpinning Skills


	· Apply occupational health and safety standards; 

· Follow relevant statutory regulations and codes of practice
· Apply relevant Ethiopian Standards 
· Locate and interpret plans, drawings and text
· Modify instrumentation equipment
· Update plans, drawings and text
· Use tools and relevant equipment
· Use test and measurement instruments
· Identify and select materials for the job
· Apply regulatory aspects theory
· Apply electrical fundamentals theory
· Carry out work completion details
· 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-Electrical and  Electronics Level III

	Unit Title 
	Test and Commission Instrumentation System

	Unit Code
	EIS EEM3 18 0612 

	Unit Descriptor
	This unit refers to the testing and commissioning of instrumentation systems and all ancillary equipment including, but not limited to, PC operating systems, distributive control systems, programmable logic control systems, process control 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. Test wiring systems


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

2.2 Wiring systems are tested using appropriate plans, drawings and texts in accordance with the work plan

2.3 Wiring systems are tested in conjunction with others involved in, or affected by, the work in accordance with the work plan 258.2.4 Wiring systems, including enclosures/ supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 
2.4 Fixed wiring is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications

	3. Test piping and tubing systems


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

3.2 Piping and tubing systems are tested using appropriate plans, drawings and text in accordance with the work plan

3.3 Piping and tubing systems are tested in conjunction with other involved in or affected by the work in accordance with the work plan

3.4 Piping and tubing systems, including enclosures/supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan
3.5 Fixed piping and tubing is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications and the work plan

	4. Test the equipment


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

4.2 Equipment is tested using appropriate plans, drawings and text in accordance with the work plan

4.3 Equipment is tested in conjunction with other involved in or affected by the work in accordance with the work plan

4.4 Required test conditions are confirmed and the equipment is inspected to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan

4.5 Equipment is tested using appropriate test techniques in accordance with the work plan
4.6 Equipment test results/observations are interpreted and documented to confirm compliance with job specifications

	5. Commission the equipment


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

5.2 Equipment is commissioned using appropriate plans, drawings and text in accordance with the work plan

5.3 Equipment is commissioned in conjunction with others involved in, or affected by, the work in accordance with the work plan

5.4 Equipment is set up in accordance with operational  requirements/manufacturer’s specifications

5.5 Testing and monitoring procedures are followed and results monitored, interpreted and documented to ensure equipment operates/functions within specifications 

5.6 Equipment is commissioned with due regard being paid to plant security and capacity in accordance with the work plan
5.7 Final job inspection is carried out and permits 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

	Components
	· may include power supplies, relays, PLC input/output blocks, printed circuit boards, protection devices, switches, transformers, servo valves, positioners, converters, controllers, function cards and transmitters

	Systems
	· may include process control systems, PLCs, hydraulic control systems, turbine supervisory systems, water ingress protection system, flame surveillance systems, compressor surge control systems and fire detection/suppression systems

	Wiring systems
	· can refer to cords and cables such as flexible multi-core, thermocouple, coxial, ribbon and hook up cable, signal and data cable, ducts such as PVC and metal, trunking, conduits and fittings such as PVC and metal (rigid and flexible) pipes, elbows, bends, tees, junction boxes, hose terminators, saddles, spacers, bushes, adaptors and locknuts, wire loom support, cable ties, unistrut, trays and ladder racks

	Piping and tubing systems
	· may refer to piping/tubing, piping/tubing enclosures, fittings and support systems

	Fixed wiring tests
	· can refer to polarity, loop impedance and continuity

	Fixed piping and tubing tests
	· can refer to leak and continuity

	Monitoring equipment
	· can refer to test recorder/data logger

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

	Test and measurement instruments
	· may include multi meter, standard gases, decade box, DC, I/V standard, potentiometer, radiation meter, hand-held communicator/programmer, frequency counter, function generator, CRO, LCR bridge, logic analyzer and specialized test equipment

	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

· Attainment of electrical license, where appropriate, deeming competence associated with electrical work

· Preparation and planning of work

· Testing techniques

· Commissioning 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

· Relevant Ethiopian Standards and Regulatory aspects
· Equipment and material required to perform the work

· Isolation procedures; General layout of plant/work site and operation of its equipment

· Operating principles of the equipment

· Testing and commissioning procedures and techniques
· Operational requirements of the equipment
· Instrumentation systems
· Electrical fundamentals
· Test and measurement instruments
· Circuit plan appreciation
· Distributed control
· Programmable control
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; Follow relevant statutory regulations and codes of practice; Apply relevant Ethiopian Standards ; 

· Locate and interpret plans, drawings and text; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Inspect and test the wiring systems; 

· Inspect and test piping and tubing systems; Inspect, test and monitor equipment;

· Commission the equipment; 

· Identify and select materials for the job; 

· Apply regulatory aspects theory; Apply electrical fundamentals theory; 

· Carry out work completion details; Update plans, drawings and text; 

· Apply distributed control theory; 

· Apply programmable control theory; 

· 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-Electrical and  Electronics Level III

	Unit Title 
	Terminate Fiber Optic Cables

	Unit Code
	EIS EEM3 19 0612 

	Unit Descriptor
	This unit refers to the termination of fiber optic cables to equipment including, but not limited to, digital process controllers, distributive control systems, process computers, complex fire/security 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. Install and secure the cable
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Cable enclosures/support systems are assembled/positioned, secured and installed in conjunction with others involved in or affected by the work in accordance with the work plan

2.3 Cable is positioned, secured and labeled for identification in accordance with appropriate plans, drawings and texts
2.4 Cable is installed in conjunction with others involved in, or affected by, the work in accordance with the work plan

	3. Terminate fiber optic cables
	3.1 Fiber optic cable ends are prepared using appropriate techniques in accordance with the work plan

3.2 Fiber optic cores are clearly identified using appropriate labeling or color coding in accordance with the work plan

3.3 Fiber optic ends are prepared with due regard to maintaining the integrity of cladding material in accordance with the work plan

3.4 Terminations are optically sound and assembled in accordance with job specifications

3.5 Integrity of buffer/cladding and adjoining fibers is maintained during termination procedures in accordance with the work plan

3.6 Final job inspection is completed and any permits relinquished in accordance with the work plan accordance with site/enterprise procedures

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


	Variable
	Range

	Enclosures
	May include but not limited to:

· can refer to ducts, trunking and conduits

	Support systems
	May include but not limited to:

can refer to cable ties, trays and ladder racks

	Materials
	May include but not limited to:

· fiber optics such as plastic, glass; single or multimode, single or multi core, sheathed or unsheathed; fiber optic switches, index matching gels; solvents such as index gel remover; polishing films, connectors such as simplex, duplex, splices and transceivers and couplers

	Tools
	May include but not limited to:

· hand and portable power tools and specialist tools such as cleaning tool, composite material shears and polishing plates

	Work completion details
	May include but not limited to:

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


	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

· Austell Licensing requirements

· Preparation and planning of work

· Optic cable installation techniques and procedures

· Termination of fiber optic 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
· Relevant Ethiopian standards

· Equipment and material

· required to perform the work 

· Isolation procedures;
· Installation and termination

· procedures
· Regulatory aspects
· Regulatory aspects
· Circuit plan appreciation
· Fiber optic procedures
· Fiber optic wiring systems
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards
· Apply relevant Ethiopian standards
· Follow relevant statutory regulations and codes of practice
· Locate and interpret plans, drawings and text
· Use specialized tools and relevant equipment;
· Identify and select materials for the job
· Install fiber optic cables
· Terminate fiber optic cables
· Carry out work completion details
· 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-Electrical and  Electronics Level III

	Unit Title 
	Sample, Test, Filter, and Reinstate Insulating Oil

	Unit Code
	EIS EEM3 20 0612 

	Unit Descriptor
	This unit covers the filtering, sampling, testing and reinstating of insulating oil. This may include the dispatching of oil samples to a laboratory for higher level testing if required. Post operational servicing of equipment and or plant and, the identification of any related environment issues concerning disposal, safety and the like are also associated with this unit.


	Elements
	Performance Criteria 

	1. Prepare to sample, test, filter and reinstating insulating oil
	1.1 Works schedule(s), including drawings, plans, requirements, established procedures, and material lists, are received, analysed and confirmed, if necessary, by site inspection.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 OHS policies and procedures related to requirements and established procedures for sampling, testing, filtering and reinstating insulating oil are obtained and confirmed for the purposes of the work to be performed and communicated.

1.4 Work is prioritised and sequenced following consultation with others for completion within acceptable timeframes and in accordance with established procedures.

1.5 Hazards are identified, OHS and environmental risks assessed and control measures are prioritised, implemented and monitored including emergency exits kept clear according to established procedures.

1.6 Relevant work permits are obtained to access and perform work according to requirements and/or established procedures.

1.7 Resources including personnel, equipment, tools and personal protective equipment required for the job are obtained and confirmed in working order.

1.8 Relevant personnel at worksite are confirmed current in rescue, release, CPR, pole top rescue and other related work procedures according to requirements.

1.9 Liaison and communication issues with other/authorised personnel, authorities, clients and land owners are resolved to carry out work where necessary.

1.10 Site is prepared according to the work schedule and to minimise risk and damage to property, commerce, and individuals in accordance with established procedures.

1.11 Personnel participating in the work, including plant operators and contractors, are fully briefed and respective responsibilities confirmed where applicable in accordance with established procedures.

1.12 Traffic management plan is identified and implemented.

	2. Carry out sampling, testing, filtering and reinstating of insulating oil
	2.1 OHS, sustainable energy and environmental principles and practices to reduce the incidents of accidents and minimise waste are monitored and followed in accordance with requirements and/or established procedures.

2.2 Hazard warnings and safety signs are recognised and hazards and assessed OHS risks are reported to the immediate authorised persons for directions according to established procedures.

2.3 Lifting, climbing, working in confined spaces and aloft, and use of power tools/equipment, techniques and practices are safely followed and, currency according to requirements confirmed.

2.4 Essential knowledge and associated skills for the safe sampling, testing, filtering and reinstating of insulating oil are applied to ensure completion in an agreed timeframe and, to quality standards with a minimum of waste according to requirements.

2.5 Sampling, testing, filtering and reinstating of the insulating oil is carried out, in accordance with the work schedule and to requirements and or established procedures.

2.6 Unplanned events in the filtering, sampling and testing of insulating oil are undertaken within the scope of established procedures.

2.7 Known solutions to a variety of problems are applied using acquired essential knowledge and associated skills.
2.8 Ongoing checks of quality of the work are undertaken in accordance with instructions and established procedures

	3. Complete the sampling, testing, filtering and reinstating of insulating oil
	3.1 Work undertaken is checked against works schedule for conformance with requirements and anomalies reported in accordance with established procedures. 

3.2 Accidents and/or injuries are reported in accordance with requirements/established procedures, where applicable.

3.3 Work site is rehabilitated, cleaned up and made safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are, where appropriate, cleaned, checked and returned to storage or disposed of in accordance with established procedures.

3.5 Relevant work permit(s) are signed off and, equipment is returned to service in accordance with requirements.
3.6 Works completion records, reports, as installed /modified drawing and/or documentation and information are finalized and processed and appropriate personnel notified.


	Variable
	Range

	Equipment may include:
	· (pump) filter press, hoses, pipes, soil kits, sample bottles, storage vessels etc.


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures
· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· sampling, testing, filtering and reinstatement of insulating oil
· Material handling and the environment

· Filtering and sampling oil and the environment
· Enterprises specific - technical drawing and documents

· Enterprise specific - specialised tools

	Underpinning Skills


	Demonstrates skills of:

· Testing of insulating oil
· Power line  safety practices
· Enterprises specific - policies and procedure instructions

· Enterprises specific - OHS instructions

	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-Electrical and  Electronics Level III

	Unit Title 
	Install and Maintain Substation DC Systems

	Unit Code
	EIS EEM3 21 0612 

	Unit Descriptor
	This unit covers the installation and maintenance of substation DC systems such as main batteries, communication batteries, audio frequency control equipment, DC lighting systems, battery chargers, uninterrupted power supply (UPS) systems and associated control circuit in accordance with enterprise requirements. It includes the diagnosis of faults, the replacement of faulty equipment, the conducting of pre-commissioning/re-commissioning tests and the interpretation of test results against agreed specification.


	Elements
	Performance Criteria 

	1. Prepare/plan to install and/or maintain substation DC systems
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analysed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritised, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritised and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritised, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorisation checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimise risk and damage to property and personnel in accordance with established procedures.

	2. Carry out the installation and maintenance of substation DC systems.
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimise waste are implemented and monitored in accordance with established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognised and hazards and assessed OHS risks are reported to the immediate authorised persons for directions according to established procedures.

2.6 Essential knowledge and associated skills for the safe installation and maintenance substation DC system are applied to ensure completion in an agreed timeframe and, to quality standards with a minimum of waste according to requirements.

2.7 Installation of substation DC system is carried out in accordance with the work schedule and requirements and/or established procedures.

2.8 Maintenance of substation DC system is carried out in accordance with the work schedule and requirements and/or established procedures. 

2.9 Installation and/or maintenance of substation DC system are completed in an agreed timeframe and to acceptable quality standards with a minimum of waste according to requirements.

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

2.11 Performance tests of the substation DC system are carried out in accordance with established procedures and specifications.
2.12 Ongoing checks of quality of the work are undertaken in accordance with requirements and established procedures to ensure a quality outcome is achieved for the client/customer and to a community/industry standard.


	3. Complete the installation and maintenance of substation DC systems
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and equipment made ready for service.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	DC systems may include:
	· audio frequency control equipment
·  lighting systems
· battery chargers 
· substation batteries 
· communication systems batteries
· pilot isolation batteries and
·  uninterrupted power supply (UPS) systems

	Checks and measurements include but are not limited to:
	· cell voltage test
· hydrometer/specific gravity test
· battery discharge and capacity tests
· impedance tests

	Battery cell types include:
	· nickel cadmium batteries
· lead acid batteries
· sealed and unsealed batteries


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· installing and maintaining substation DC system
· Occupational Health and Safety principles 

· Enterprise specific - technical drawing and documents

· Enterprise specific - specialised tools

· Enterprise specific - equipment installation procedures

· Enterprise specific - data management processes

· Substation tools and equipment

· Typical fault conditions and symptoms

· Substation LV supply design principles

· Substation control systems design principles

	Underpinning Skills


	Demonstrates skills to:

· Electrical safe working practice

· Enterprise specific - policy and procedures and Instructions

· Enterprise specific - OHS instructions

· Enterprise specific - switching diagrams

· Low Voltage - energized work practices for substations

· Equipment components and materials –Substations

· Substation safety practices

· Substation switching practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Maintain HV Power System Breakers

	Unit Code
	EIS EEM3 22 0612 

	Unit Descriptor
	This unit covers the maintenance of high voltage power system circuit breakers including the diagnosis of faults and the repair and replacement of high voltage power system circuit breakers components in accordance with enterprise requirements. It includes the diagnostic checks, pre-commissioning tests and function checks involving the circuit breakers and their associated control circuits and interpretation of these tests against agreed specifications.


	Elements
	Performance Criteria 

	1. Prepare/plan to maintain High voltage power system circuit breakers


	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analyzed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritized, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritized and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritized, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorization checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimize risk and damage to property and personnel in accordance with established procedures.

	2. Carry out maintenance on high voltage power system circuit breakers
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimize waste are implemented and monitored in accordance with established procedures.

2.2 CPR, rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognized and hazards and assessed OHS risks are reported to the immediate authorized persons for directions according to established procedures.

2.6 Essential knowledge and associated skills for the safe maintenance of HV power system circuit breaker is applied to ensure completion in an agreed timeframe and, to quality standards with a minimum of waste according to requirements.

2.7 Maintenance of HV power system circuit breakers is carried out in accordance with the work schedule and requirements and/or established procedures

2.8 Maintenance of HV power system circuit breakers is completed in an agreed timeframe and to quality standards with a minimum of waste according to requirements.
2.9 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Complete the maintenance of high voltage power system circuit breakers
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and High Voltage power system circuit breakers are made ready for service.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	Circuit breaker types may include:
	· Bulk oil

· small oil volume

· air blast

· vacuum

· air insulated and

· gas insulated SF6

	Associated control circuits include:
	· operating mechanisms

· solenoids

· spring

·  hydraulic and pneumatic drives 

· contactors

· AC heaters

· tripping and closing circuits and control wiring

	Diagnostic checks may include:
	· insulation resistance

· contact resistance (dynamic and static)

· timing (in-service and out of service)

· gas pressure

· air pressure 

· gas density 

· oil pressure

· minimum operate checks

	Specialized tools may include:
	· insulation resistance test sets

· contact resistance tester

· trip and close coil testers

· manufacturer’s specific tools 

· sequence timing equipment


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Low voltage switching principles

· Enterprise specific - technical drawing and documents

· Enterprise specific - specialized tools

· Enterprise specific - equipment installation procedures

· Enterprise specific - data management processes

· Substation tools and equipment

· Equipment components and materials – substations

· Substation LV supply design principles

· Hydraulic and pneumatic system principles – Substations

· Circuit breaker construction principles – substations

	Underpinning Skills


	Demonstrates skills to:

· Safe working practice

· Low voltage - energized work practices for substations

· Enterprise specific - policy and procedures instructions

· Enterprise specific - OHS instructions

· Enterprise specific - switching diagrams

· Typical fault conditions and symptoms

· Analyze and interpret results and measurements - substations

· Substation safety practices

· Substation switching practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Carry-out Thermo Vision Surveys

	Unit Code
	EIS EEM3 23 0612 

	Unit Descriptor
	This unit of competence covers the thermo graphic inspections of transmission/distribution systems and/or substation equipment. It includes surveying, inspecting, recording of information and reporting of defective/non compliant conditions in accordance with established enterprise standards and procedures.


	Elements
	Performance Criteria 

	1. Prepare/plan to carry out thermo graphic surveys
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analysed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritised, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritised and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritised, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorisation checked in accordance with established procedures.

1.9 Work site is prepared according to the work schedule and to minimise risk and damage to property and personnel in accordance with established procedures.

	2. Carry out thermo graphic surveys
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimise waste are implemented and monitored in accordance with established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired if appropriate and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/ equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognised and hazards and assessed OHS risks are reported to the immediate authorised persons for directions according to established procedures.

2.6 Circuit load conditions are assessed, other personnel and/or organisations consulted and informed and appropriate circuit adjustments made prior to survey according to established procedures.

2.7 Substation equipment and/or transmission/distribution systems are surveyed and all joints, connections and components surveyed and assessed in accordance with enterprise procedures.

2.8 Non conformance defects are assessed for level of safety/system impact and communicated to appropriate personnel for further action as per established procedures.

2.9 Circuits are restored to pre-survey conditions and appropriate personnel/organisations informed as per established procedures.
2.10 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Record the outcomes of thermo graphic surveys
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered if appropriate.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	This unit shall/may be demonstrated in relation to:
	· the thermo graphic surveying of distribution, transmission and rail lines and the apparatus and equipment found in and around substations
· It also includes:
· modification of circuit configuration to maximise load on conductors to be surveyed

	Surveys can be carried out using:
	· hand held thermo graphic cameras at ground level or in a

· helicopter


	Evidence Guide

	Critical Aspects of Competence
	· Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· carrying out thermo vision surveys
· Occupational Health and Safety principles
· Enterprise specific - technical drawing and documents
· Enterprise specific - specialised tools
· Enterprise specific - equipment installation procedures
· Enterprise specific - data management processes
· Substation tools and equipment
· High voltage insulation systems principles – substations
· Power transformers and reactor principles – substations
· Circuit breaker construction principles – substations
· Circuit breaker operating principles – substations
· Infrared imaging principles - substations

	Underpinning Skills


	Demonstrates skills of:

· Electrical safe working practice
· Enterprise specific - policy and procedures instructions

· Enterprise specific - OHS instructions
· Enterprise specific - switching diagrams
· Typical fault conditions and symptoms
· Analyse and interpret results and measurements – substations
· Equipment components and materials – substations
· Substation safety practices
· Substation switching practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Maintain Discrete Protection and Control System

	Unit Code
	EIS EEM3 24 0612 

	Unit Descriptor
	This unit covers the isolation, inspection, monitoring, testing, adjustment, and repair, refurbishment and/or overhaul and functional checks of discrete protection and control systems. It includes the requirements to prove the functionality of discrete systems such as over-current, overload, earth fault, alarms and controls.


	Elements
	Performance Criteria 

	1. Plan for the maintenance of discrete protection and control systems
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analysed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritised, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritised and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritised, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorisation checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimise risk and damage to property and personnel in accordance with established procedures.

	2. Carry out the maintenance of discrete protection and control systems
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimise waste are implemented and monitored in accordance with established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognised and hazards and assessed OHS risks are reported to the immediate authorised persons for directions according to established procedures.

2.6 Maintenance of discrete protection and control systems is undertaken according to requirements and established procedures.

2.7 Data is analysed and compared with compliance specifications to ensure completion of the maintenance work is within an agreed timeframe and according to requirements.
2.8 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Complete the maintenance of discrete protection and control systems
	3.1 Final inspections of discrete protection and control systems are undertaken and checked against the work schedule to ensure they comply with all requirements including all required documentation.

3.2 Anomalies between the work schedule requirements and measured performance are reported and solutions identified in accordance with established procedures.

3.3 Safe working documentation is surrendered and transformer made ready for service.

3.4 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.5 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.6 Required works completion records, reports and/or documentation and information are completed, processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	This unit shall/may be demonstrated in relation to the maintenance of

discrete protection and control systems and may include the following:
	· Over current, 

· Frame leakage

· Cooling

· Buchholz

· DC Supplies

· Restricted Earth

· Sensitive Earth Fault
	· CB Fail

· Reclose

· DC Frame leakage

· CEL Fail

· Under Frequency load shed

· Earth fault


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· maintaining discrete protection and control systems
· Occupational Health and Safety principles
· Statutory and safety considerations
· Electrical equipment - protection and control schemes
· Protection devices – maintenance and commissioning principles
· Protection devices -manufacturers requirements
· Disposal procedures for insulating materials
· Visual inspection procedures –substations
· Surge relay operation and maintenance – substations

	Underpinning Skills


	Demonstrates skills to:

· Electrical safe working practice
· Discrete protection schemes - isolation and tagging procedures
· Analyse and interpret results and measurements – substations
· Use of test equipment on a discrete protection scheme - substations

	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-Electrical and  Electronics Level III

	Unit Title 
	Carry-out Substation Inspections

	Unit Code
	EIS EEM3 25 0612 

	Unit Descriptor
	This unit covers the security, electrical and environmental inspections of substations. It includes inspection, recording of information and reporting of defective/non-compliant conditions in accordance with established enterprise standards and procedures.


	Elements
	Performance Criteria 

	1. Prepare/plan to carry out substation inspections
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analysed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritised, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritised and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritised, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorisation checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimise risk and damage to property and personnel in accordance with established procedures.

	2. Carry out substation inspections
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimise waste are implemented and monitored in accordance with established procedures.

2.2 CPR, rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired if appropriate and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognised and hazards and assessed OHS risks are reported to the immediate authorised persons for directions according to established procedures.

2.6 Substation equipment, environmental protection systems and security systems are inspected, checked to requirements and as per established procedures.

2.7 Critical defects are assessed for level of safety/system impact and communicated to appropriate personnel for further action.

2.8 Minor defects and/or non conformances are rectified in-situ.
2.9 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Record the outcomes of substation inspections
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered if appropriate.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.

3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	Checks and measurements include:
	· Where appropriate, operation counters, oil in water levels, consumable material consumption, oil containment levels, gas quantities, equipment inspection and condition assessment, lighting and supply conditions.

	Security systems include:
	· Un-authorised access systems (including perimeter wall or fencing and access gates) and alarms systems.


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures
· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· carrying out substation inspection
· Occupational Health and Safety principles
· Enterprise specific - data management processes
· Typical fault conditions and symptoms

	Underpinning Skills


	Demonstrates skills of:

· Electrical safe working practice 
· Enterprise specific - policy and procedures instructions
· Enterprise specific - OHS instructions
· Substation tools and equipment 

· Analyse and interpret results and measurements -substations
· Equipment components and materials –substations
· Substation safety practices

	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-Electrical and  Electronics Level III

	Unit Title 
	Assemble, Set Up and Test Personal Computer

	Unit Code
	EIS EEM3 26 0612 

	Unit Descriptor
	This unit covers assembly, setting up and testing personal computers as directed in computer service manuals. It encompasses safe working practices, checking computer components, assembling components to form a basic personal computer, installing and testing basic operating system, drivers and application software, following written and oral instruction and applying customer relations procedures.


	Elements
	Performance Criteria 

	1. Assemble personal computer


	1.1 OHS procedures for a given work area are identified, obtained and understood through established routines and procedures. 

1.2 Established OHS risk control measures and procedures in relation to computer and keyboard use are followed. 

1.3 Advice is sought from the work supervisor to ensure the work is co-ordinate effectively with others. 

1.4 Computer, components, operating system and application software are obtained in accordance with established routines and checked as meeting requirements. 

1.5 Computer components are assembled and connected in accordance with manufacturer’s instructions. 

1.6 Routine quality checks are carried out in accordance with work instructions. 

1.7 Procedures are followed for referring non-routine events to immediate supervisor for directions. 



	2. Install operating system and application software

	2.1 Established OHS risk control measures and procedures for carrying out the work are followed. 

2.2 Computer is started up and on-screen instructions for the installation of the operating system to default configuration are followed, including drivers. 

2.3 Application software is installed to default configuration following on-screen installation instruction. 

2.4 Computer shutdown procedures are followed and computer switched off. 

2.5 Routine quality checks are carried out in accordance with work instructions. 

2.6 Procedures for referring non-routine events to immediate supervisor for directions are followed



	3. Test computer operation 


	3.1 Established OHS risk control measures and procedures for carrying out the work are followed. 

3.2 Computer is switched on and start-up procedures are followed and checked. 

3.3 Operating system and application programs are checked to be opening and operating correctly. 

3.4 Faults are identified as being the result of faulty hardware or software. 

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

3.6 Faults are rectified in accordance with computer hardware, operating system and application instructions. 

3.7 Procedures for referring non-routine events to immediate supervisor for directions are followed. 

3.8 Computer shutdown procedures are followed and computer switched off. 

3.9 Work is carried out efficiently without waste of materials or damage to apparatus, circuits, the surrounding environment or services and using sustainable energy principles. 



	4. Complete work and report

	4.1 OHS risk control work completion measures and procedures are followed. 

4.2 Work area is cleaned and made safe in accordance with established procedures. 

4.3 Work supervisor is notified of the completion of the work in accordance with established procedures. 




	Variable
	Range

	This unit shall be demonstrated in relation to:
	· Assembling, setting-up, test and rectifying faults in a personal computer for single user operation and not intended to be connected to a network.

	Hardware faults rectification 
	· Is confined to replacement of subassemblies and interconnections. 

	Software faults rectification is 
	· confined to resetting default configuration



	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· 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 

· Assemble, set up and test personal computers as described below including: 

· correctly connecting computer, components and peripherals
· installing a basic operating system for single user operation
· installing application software to default configuration. 
· testing computer operation
· identifying and rectifying interconnection faults
· shutting down a computer correctly
· Dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items.

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Personal computers, hardware structure 

· Computer hardware sub-assemblies 

· Personal computer operating systems, basics 

· Occupational Health and Safety principles 

· Electronic Safe working practices 

	Underpinning Skills


	Demonstrates skills to:

· Occupational Health and Safety
· Electronic Safe working

	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-Electrical and  Electronics Level III

	Unit Title 
	Use Basic Computer Applications Relevant to a Workplace

	Unit Code
	EIS EEM3 27 0612 

	Unit Descriptor
	This unit covers the basic use of personal computers application relevant to a work function. It encompasses switching the computer on, applying user preferences, selecting basic applications, entering and retrieving information and printing files. 


	Elements
	Performance Criteria 

	1. Prepare to use computer applications 


	1.1 OHS procedures for a given work area are identified, obtained and understood through established routines and procedures. 

1.2 Established OHS risk control measures and procedures in relation to computer and keyboard use are followed. 

1.3 Information required for the use of the application is obtained from appropriate sources. 

1.4 Computer is started up and desktop icons are manipulated to access desired application, directories and files. 

1.5 On-screen instructions in relation to any anomaly such as a virus warning are followed. 

1.6 Help directory is used to resolve any straightforward start up or access issues or anomalies. 



	2. Use computer basic application. 


	2.1 Established OHS risk control measures and procedures for carrying out the work are followed. 

2.2 Information is added, altered or deleted as needed in accordance with application user instructions. 

2.3 Routine checks are made to ensure accuracy of information in accordance with quality requirements. 



	3. Output information from an application. 


	3.1 Completed files are stored appropriately in accordance with enterprise requirements. 

3.2 Files are printed for a formal record and/or to forward to others. 

3.3 Files are sent via email in a readable format. 



	4. Shut down computer. 


	4.1 Files are named, arranged, saved and backed up in accordance with enterprise requirements. 

4.2 Computer shutdown procedures are followed and computer switched off. 




	Variable
	Range

	This unit shall/may be demonstrated in relation to at least three of the following: 
	Using computer applications to produce, store and forward engineering related reports and/or results at a basic level:

· word processing 
· spread sheet 
· drawings 
· business management 
· apparatus set-up 


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement OHS 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 
· Use basic computer applications relevant to workplace as described below including: 

· correctly starting-up a computer
· dealing with anomalies appropriately
· following application instructions to input and output information; and storing information appropriately
· outputting information to a printer
· forwarding information via email and/or web mail in a readable format
· producing, storing and forwarding engineering related reports and/or results using at least three computer applications according to requirements 
· shutting down a computer correctly 
· dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items.  

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Computer use basics 

· Occupational Health and Safety principles 

	Underpinning Skills
	Demonstrates skills to:

· Occupational Health and Safety

	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-Electrical and  Electronics Level III

	Unit Title 
	Install and Configure Computer Operating System and Software

	Unit Code
	EIS EEM3 28 0612 

	Unit Descriptor
	This unit covers installing and configuring an operating system and software on a personal computer. It encompasses safe working practices, installing and testing the operating system and application software, testing functionality, rectifying operating anomalies, following written and oral instruction and procedures and applying appropriate customer relations. 


	Elements
	Performance Criteria 

	1. Prepare to install and configure a computer operating system and software. 


	1.1 OHS procedures for a given work area are identified, obtained and understood. 

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

1.3 The scope of work to be undertaken is determined from documentation or from discussions with work supervisor. 

1.4 Operating system and application software versions s needed upgrade for the installation are obtained in accordance with established procedures and checked against job requirements. 



	2. Upgrade computer and peripheral software. 


	2.1 OHS risk control measures and procedures for carrying out the work are followed. 

2.2 Operating system and application software components are installed in accordance with installation instructions and industry practices. 
2.3 Operating system, including device drivers, and application software are tested in preparation for return to service/customer. 

2.4 Operating system and software malfunctions are identified using logical techniques drawing on knowledge of operating system configuration requirements. 

2.5 Malfunctions are rectified using latest software versions, incremental updates and bug and security patches. 

2.6 Methods for dealing with unexpected situations are decided on the basis of safety and required work outcomes. 

2.7 Installation and configuration is carried out efficiently without waste of materials and energy or damage to apparatus, the surrounding environment or other services. 



	3. Complete and report upgrading and maintenance activities. 


	3.1 OHS work completion risk control measures and procedures are followed. 

3.2 Work area is cleaned and made safe in accordance with established procedures.

3.3 Operating system and software installation is documented and appropriate person(s) notified in accordance with established procedures. 




	Variable
	Range

	This unit shall be demonstrated in relation to :
	· Installing and configuring operating system, including device drivers and at least one-application software types for a personal computer.


	Evidence Guide

	Critical Aspects of Competence
	Evidence that shows a candidate is able to: 

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

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

· Obtaining appropriate operating and software versions. 

· Installing and configuring operating system correctly. 

· Installing and configuring software for an application correctly. 

· Identifying and rectifying operating system and application malfunctions. 

· Documenting installation activities. 

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

	Underpinning Knowledge and Attitudes
	Demonstrates Knowledge of:

· Personal computer operating systems, basics 

· Computer operating systems 

· Occupational Health and Safety principles

	Underpinning Skills
	Demonstrates Skills to:

· Occupational Health and Safety

	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-Electrical and  Electronics Level III

	Unit Title 
	Set-up and Configure Basic Local Area Network

	Unit Code
	EIS EEM3 29 0612 

	Unit Descriptor
	This unit covers setting up, configuring and maintaining operation of a basic local area network (LAN) of up to 20 connected devices. It encompasses safe working practices, installing network hardware, installing and configuring network software, establish user accounts, configure shared Internet connection and documenting set up parameters and LAN topology.


	Elements
	Performance Criteria 

	1. Prepare to set up and configure basic local area network. 


	1.1 OHS processes and procedures for a given work area are identified, obtained and understood. 

1.2 The extent of set-up and configuration work is determined from job specifications and in consultation with appropriate person(s). 

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

1.4 Hardware and software needed for the work is obtained in accordance with established procedures and checked against job requirements. 

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



	2. Set up, configure and maintain basic local area network. 


	2.1 OHS risk control measures and procedures for carrying out the work are followed. 

2.2 Layout of network hardware, cabling and outlets is determined from job specifications or in consultation with appropriate person(s). 

2.3 Hardware is installed in accordance with network requirements.

2.4 Network software is in installed and configured in accordance with network requirements. (See Note 2) 
2.5 Network operations are tested and anomalies identified and corrected. 

2.6 Reported network failures and faults are responded to and appropriate tools and methods are used to 

2.7 Identified causes of reported problems are rectified and network is tested in accordance with established procedures. 

2.8 Unexpected situations are dealt with safely and with the approval of an authorized person. 

2.9 Set-up configuration and maintenance are carried out efficiently without waste of materials or damage to apparatus and the surrounding environment or services and using sustainable energy practices. 



	3. Complete work and document activities. 


	3.1 OHS risk control work completion measures and procedures are followed. 

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

3.3 Network configuration and maintenance records are maintained in accordance with established procedures. 

3.4 Service report is completed and forwarded to appropriate person(s) in accordance with established procedures. 




	Variable
	Range

	This unit shall be demonstrated in relation to setting up and configuring basic local area network that include at least: 
	· 3 personal computers/work stations 

· 1 server 

· 1 hub or switch or router 

· 1 input or output device 




	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· 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 

· Set up and configure basic local area network including: 

· Establishing the extent of work accurately. 

· Obtaining specified hardware and software. 

· Laying out network appropriately. 

· Installing hardware as specified. 

· Installing and configuring software to requirements. 

· Identifying and correcting anomalies. 

· Diagnosing and rectifying the cause of malfunctions effectively. 

· Documenting network activities. 

· Dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items. 

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Local area network fundamentals 

	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-Electrical and  Electronics Level III

	Unit Title 
	Apply Quality Control

	Unit Code
	EIS EEM3 30 0612 

	Unit Descriptor
	This unit covers the knowledge, attitudes and skills required in applying quality control in work operation or 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


	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-Electrical and  Electronics Level III

	Unit Title 
	Monitor Implementation of Work Plan /Activities

	Unit Code
	 EIS EEM3 31 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-Electrical and  Electronics Level III

	Unit Title 
	Lead Workplace Communication

	Unit Code
	EIS EEM3 32 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 / 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-Electrical and  Electronics Level III

	Unit Title 
	Lead Small Teams 

	Unit Code
	EIS EEM3 33 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 / 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-Electrical and  Electronics Level III

	Unit Title 
	Improve Business Practice 

	Unit Code
	 EIS EEM3 34 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

· 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-Electrical and  Electronics Level III

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

	Unit Code
	 EIS EEM3 35 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. 


NTQF Level IV

	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Monitor Compliance with OHS Policy and Procedures

	Unit Code
	EIS EEM4 01 0612

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


	Elements
	Performance Criteria

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

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

1.3 Information about identified hazards and the outcome of risk assessment and risk control procedures is regularly provided and is accurately and clearly explained to the work group 
1.4 Where appropriate, the teams and individuals roles and responsibilities within the team are identified, and, where required, assist in the provision of on-the-job training 

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

2.2 Issues raised through consultation are dealt with and resolved promptly, or referred to the appropriate personnel for resolution in accordance with workplace procedures for issue resolution 
2.3 The outcomes of consultation over Occupational Health and Safety issues are made known to the work group promptly 

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

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

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

4.3 Inadequacies in existing risk control measures are identified in accordance with the hierarchy of control and reported to designated personnel 
4.4 Inadequacies in resource allocation for implementation of risk control measures are identified and reported to designated personnel 

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


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

5.2 Hazardous events are investigated to identify their cause in accordance with investigation procedures 
5.3 Control measures to prevent recurrence, and minimize risks of hazardous events, are implemented, based on the hierarchy of control if within scope of responsibilities and competencies, or alternatively referred to designated personnel for implementation 

	6. Implement and monitor the organization’s procedures for providing OHS training 
	6.1 Occupational health and safety training needs are identified accurately, specifying gaps between Occupational Health and Safety competencies required and those held by work group members 
6.2 Arrangements are made for fulfilling identified occupational health and safety training needs in both on and off-the-job training programs in consultation with relevant parties 

	7. Implement and monitor the organization’s procedure for maintaining OHS records
	7.1 Occupational health and safety records for work area are accurately and legibly completed in accordance with workplace requirements for Occupational Health and Safety records and legal requirements for the maintenance of records of occupational injury and disease 
7.2 Aggregate information from the area’s occupational health and safety records is used to identify hazards and monitor risk control procedures within work area according to organizational procedures and within scope of responsibilities and competencies


	Variable
	Range

	Hazardous events
	May include but not limited to:

· Include accidents, fires and emergencies such as chemical spills or bomb scare. Procedures for dealing with them include evacuation, chemical containment and First Aid procedures 


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

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

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

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

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

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

· Enterprise /site emergency procedures and techniques 

· Environmental legislation 

· Plant status 

· Participative arrangements including safety committees 

· Provision of OHS instruction to others 

· Maintenance of OHS records

	Underpinning Skills


	Demonstrates skills to:

· Apply relevant occupational health and safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise /site emergency procedures and techniques 

· Apply enterprise recording procedures 

· Locate and/or identify relevant plant and equipment 

· Identify plant status 

· Communicate effectively. 

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration/ 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-Electrical and  Electronics Level IV

	Unit Title 
	Monitor and Implement Environmental Plans and Procedures

	Unit Code
	EIS EEM4 02 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to address the monitoring and implementation of environmental plans and procedures and the development of environmental procedures for the local work area.


	Elements
	Performance Criteria

	1. Prepare to Implement Environmental Plans and Procedures 


	1.1 Environmental plans and procedures are identified and examined in accordance with the work site or project requirements. 

1.2 Environmental risks and impacts are identified for the specific project or work site. 
1.3 Environmental plans and procedures are selected in accordance with the specific project or work site requirements. 

	2. Implement Environmental Plans and Procedures 


	2.1 Emergency procedures are implemented and environmental risks are controlled in accordance with project/site requirements 

2.2 Appropriate activities are carried out in accordance with the environmental plan and procedures. 
2.3 Environmental control procedures are implemented, established and maintained, and risks mitigated in accordance with the project/site requirements. 

	3. Develop Site/Project Environmental Procedures
	3.1 Specific needs for project/site environmental procedures are identified and assessed taking into account affected stakeholders and appropriate relevant data. 
3.2 Specific project/site environmental procedures are developed and reviewed in accordance with appropriate relevant data. 

	4. Manage Environmental Incident 


	4.1 Environmental incidents are identified and controlled in accordance with the appropriate plans and procedures. 
4.2 Environmental incidents are recorded and reported in accordance with the appropriate plans and procedures. 

	5. Monitor and Report on the Applications of Environmental Plans and Procedures 
	5.1 The application of environmental plans and procedures are monitored and documented. 

5.2 Environmental risks and incidents are reported in accordance with site/enterprise procedures. 
5.3 Participation by the relevant workforce in reviews of environmental procedures is ensured and reported.

	Variable
	Range

	Environmental impact
	· any change to the environment whether adverse or beneficial, wholly or partially resulting from an enterprise’s activities, products or services

	Specific project/site
	May include but not limited to:

· Hydro storage dams, canals, rivers, spillways, drainage sites, workshops, waste disposal sites, power stations, maintenance sites. 

	Issues, which broad environmental plans and procedures
	May include but not limited to:

· National, or State plans; water resources; industry/cross industry; business/enterprise cultural, heritage; conservation/flora/fauna; waste disposal; coastal protection; ground water protection; irrigation; salination control; pollution/litter control; river/surface water systems; chemical management; biological control, i.e. blue green algae; corporate or enterprise. 

	Environmental risks 
	May include but not limited to:

· impact of mismanagement of chemicals; impact of mismanagement of biological agents; detrimental impact on limited water resources; spillage; waste disposal; detrimental impact on water catchment areas (urban and non-urban); detrimental impact on rivers, waterways and channels; unsatisfactory water and waste water treatment processes; unsatisfactory trade waste treatment and disposal processes; poor construction processes; planning deficiencies.

	Environmental legislation 
	May include but not limited to:

· Relevant federal by-laws; relevant State legislation; relevant government or quasi government policies and regulations. 

	Environmental management documentation may include: 


	May include but not limited to:

· information on applicable environmental laws or other requirements; compliant records; training records; process information; process operational log books,; inspection, maintenance and calibration records; relevant contractor and supplier information; incident reports; information on emergency preparedness and response; records of significant environmental impacts; chain of custody and compliance records; audit results; management reviews. 

	Incidents of environmental impact may include:
	May include but not limited to:

· emissions to air; releases to/of water; releases to land; vibration and noise; disposal of waste; contamination of land; impact on communities; destruction of habitat; use of energy sources; waste generation processes and technologies; impact on culturally significant sites; and may involve the implementation of emergency responses. 

	Stakeholders
	May include but not limited to:

· the enterprise; government (all levels); industry – extractive, other utilities, manufacturing, etc.; community action groups; environmental conservation groups; land care groups; primary producers; the general community and individuals


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Relating environmental plans and procedures to the project/site; identifying environmental risks and impacts; integrating operational activities into reviews of environmental procedures; developing project/site procedures; applying environmental plans and procedures to the project/site; monitoring application of environmental plans and procedures; managing environmental incidents at the project/site. 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Relevant legislative requirements; standard operating procedures; environmental plans and procedures 

· Sedimentation and erosion control; risk assessment procedures 

· Rare and endangered plants; recording procedures 

· Reporting procedures 

· Monitoring procedures; identification of risks and impacts 

· Consultation procedures 

· Incident management procedures 

· Potential environmental risks and incidents 

· Disposal of dangerous and contaminated soils 

· Environmental auditing; concepts of due diligence 

· Principles of environmental protection 

· Endangered species and habitat protection 

· Environmental impact assessment 

· Control procedures for environmental risks and incidents 

· Waste management. 

	Underpinning Skills


	Demonstrates skills to:

· Apply control procedures at environmental risks and incidents 

· Access, interpret and apply relevant legislation and standard operating procedures 

· Assess environmental risks at the specific project/site 

· Apply environmental plans and procedures 

· Develop local workplace environmental procedures 

· Identify risks and impacts 

· Apply consultation processes 

· Manage environmental incidents 

· Conduct environmental audits 

· Apply due diligence 

· Monitor specific project/site 

· Identify possible cultural/heritage sites 

· Identify potential pollutants 

· Solve operational problems. 

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration with Oral Questioning

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

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

	Unit Code
	EIS EEM4 03 0612

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


	Elements
	Performance Criteria

	1. Plan and prepare for the work 


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

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

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

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

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

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

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

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

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

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

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

	3. Find the fault 


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

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

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

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

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

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

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

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

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

1.1 Faulty, worn, damaged or unsecured components are replaced, repaired or secured in accordance with the work plan 
1.2 Parts and components are selected and replaced as required in accordance with appropriate specifications and the work plan


	Variable
	Range

	Equipment 
	May include but not limited to:

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

	Materials 
	May include but not limited to:

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

	Components 
	May include but not limited to:

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

	Test and measurement instruments 
	May include but not limited to:

· manifold gauges, thermometers, insulation testers, voltmeters, ammeters and refrigerant detectors

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

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

	Tests and operational checks 
	May include but not limited to:

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

	Work completion details 
	May include but not limited to:

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

	Work site environment
	May be affected by:

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

	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; Enterprise/site emergency procedures 

· Preparation and planning of work 

· Verification techniques 

· Diagnostic and fault finding techniques and procedures 

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

· Repair techniques and procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational OHS standards, relevant statutory requirements and codes of practice
· Relevant Ethiopian standards
· Equipment and material required to perform the work

· Isolation procedures
· Layout of plant/work site and operation of its equipment
· Fault finding and diagnostic techniques
· Repair techniques
· Complex air conditioning and refrigeration equipment
· Environmental legislation
· Regulatory procedures
· Electrical principles
· Test and measurement instruments
· Circuit plan appreciation
· Engineering and workshop practice
· Communication principles
· Refrigerant gases 

	Underpinning Skills


	Demonstrates skills to:

· Apply OHS standards, follow relevant statutory regulations and codes of practice, and apply relevant Ethiopian standard
· Use plans, drawings and texts
· Use test and measurement instruments
· Use fault finding and diagnostic techniques 

· Determine cause of faults and repair faults
· Recover refrigerant gases
· Select materials for the job
· Apply regulatory procedures
· Apply electrical principles
· Communicate effectively 
· Apply data analysis techniques and tools

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration with Oral Questioning

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Diagnose and Repair Faults in Complex Instrumentation Equipment

	Unit Code
	EIS EEM4 04 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake the diagnose and repair of complex instrumentation configuration including, but not limited to, signal characterizing equipment, totalizes units, microprocessor control equipment, interface equipment, laboratory and field analyzers, ultrasonic and nucleonic equipment.


	Elements
	Performance Criteria

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3.5 All appropriate components are disconnected to enable accurate test measurements of suspected faulty components without the concern of “back feed” readings in accordance with the work plan. 
3.6 Test and measurement instruments are used in accordance with manufacturers‟ 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 Components disconnected for testing are reconnected having been proven free of faults and all terminations are then checked to ensure they are electrically and mechanically sound in accordance with the work plan. 

5.6 All faults are repaired or rectified in accordance with the work plan. 
5.7 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

	Equipment
	May include but not limited to:

· Equipment may include CO2; H2; PH; dissolved O2; conductivity and optical density analyzers; recorders; nuclear devices; smart transmitters: magflow meters; coal feeders; belt weigher; PLCs; ultrasonic sensors; hydraulic control equipment; turbine supervisory equipment; detectors; test equipment; transducers; pneumatic controllers; fire panels; T/C converters; electronic controllers; wear monitors; printers; printed circuit boards; UV sterilization equipment; gas detection equipment and surge suppression equipment. 

	Materials 
	May include but not limited to:

· lubricants; cleaning solvents; gasket materials and leak test solution

	Components 
	May include but not limited to:

· gas analyzer; sensing elements; liquid analyzers sensing elements; columns; thermal/conductive detectors; infra-red sources; filters; chopper motors; balancing

	
	May include but not limited to:

· motors; servo motors; chart drives; relays; load cells; tachometers; PLC input/output blocks; amplifying modules; servo valves and plug-in PCBs. 

	Test and measurement instruments 
	May include but not limited to:

· multi meter; standard gases; decade box; DC, I/V standard; potentiometer; radiation meter; hand-held communicator/programmer; frequency counter; frequency generator; CRO, variance and specialized test equipment. 

· Fault find and diagnostic techniques may include linear approach; half split rule; sensory detection/insulation/ resistance and continuity test. 

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

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

	Fault indicators 
	May include but not limited to:

· indication lamps; LEDs; alarms and flag relays

	Work completion details 
	May include but not limited to:

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

	Work site environment
	May  be affected by :

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

	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: OHS legislation; Statutory legislation; Enterprise/site safety procedures; Enterprise/site emergency procedures 

· Dealing with an unplanned event by drawing on essential knowledge and skills to provide appropriate solutions
· Preparation and planning of work; Verification techniques; Diagnostic and fault finding techniques and procedures associated with electrical work; Repair 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 

· relevant Ethiopian standards 

· equipment and material required to perform the work 

· isolation procedures 

· general layout of plant/work site and operation of its equipment 

· fault finding and diagnostic techniques 

· repair techniques 

· complex instrumentation equipment 

· regulatory aspects 

· electrical fundamentals 

· test and measurement instruments 

· engineering and electronic workshop practice 

· distributed control 

· programmable control 

· communication principles 

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· follow relevant statutory regulations and codes of practice 

· apply relevant Ethiopian standards 

· locate and interpret plans, drawings and text 

· use tools and relevant equipment 

· use test and measurement instruments 

· verify and identify faults 

· use appropriate fault finding and diagnostic techniques 

· determine the cause of faults 

· repair faults 

· identify and select materials for the job 

· apply regulatory aspects theory 

· apply electrical fundamentals theory 

· carry out work completion details 

· apply distributed control theory 

· communicate effectively 

· apply data analysis techniques and tools 

· Apply engineering and electronic workshop practices 

	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-Electrical and  Electronics Level IV

	Unit Title 
	Install Complex Electrical Equipment

	Unit Code
	EIS EEM4 05 0612

	Unit Descriptor
	This unit refers to the installation of complex/H.V electrical 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
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. Install the equipment
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is assembled, positioned and secured in accordance with appropriate plans, drawings and texts

2.3 Equipment is installed in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Cables, wires and bus bars are identified and appropriately labeled/ color  coded in accordance with the work plan

2.5 Cables, wires and bus bars are secured, glanded and terminated to appropriate specifications in accordance with the work plan
2.6 Final job inspection is carried out and permits relinquished 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

	Materials
	May include but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers, identification labels, transformer oil, jointing compound, cable compounds and phase markers

	Components
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals and motor bearings and brush gear

	Equipment
	May include but not limited to:

· HV transformers, tap changers, switchgear and associated control panels, alarms, alternators, igniters, flame scanners, unit control panels, mimic panels, conveyors, alternator cooling systems, automatic voltage regulators, soot blowers, vibratory feeders, battery chargers, precipitators and overhead cranes

	Test and measurement instruments
	May include but not limited to:

· insulation resistance/continuity testers, multi meters, dew-point testers, dynamometers, 5KV meggers, hi-pot pressure tester, vacuum equipment and gassing equipment

	Isolations
	can refer to:

·  electrical/mechanical or other associated processes

	Work site environment
	may be affected by:

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

	Work completion details
	May include but not limited to:

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


	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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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
· Relevant Ethiopian standards
· Equipment and material required to perform the work 

· Isolation procedures 

· General layout of plant/work site and operation of its equipment; Installation requirements of the equipment
· Electrical equipment
· Regulatory aspects
· Electrical fundamentals
· Leveling and aligning procedures
· Test and measurement instruments
· Electrical installation practice
· Circuit plan appreciation
· Engineering and workshop practice
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards
· Follow relevant statutory regulations and codes of practice

· Apply relevant Ethiopian standards 

· Use and update plans, drawings and texts 

· Level and align
· Use tools and relevant equipment
· Use test and measurement instruments 

· Use correct termination procedures
· Use correct installation procedures for the equipment 

· Identify and select materials for the job
· Apply regulatory procedures
· 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-Electrical and  Electronics Level IV

	Unit Title 
	Diagnose and Repair Faults in Complex Electrical Equipment

	Unit Code
	EIS EEM4 06 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to diagnose and repair faults in complex and H.V. electrical equipment, and may involve the work to be carried out with equipment online.


	Elements
	Performance Criteria

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

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

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

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

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

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

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

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

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

	2. Verify the fault 


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

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

	3. Find the fault 


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

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

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

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

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

	4. Determine cause of fault 


	4.1 All appropriate personnel are consulted in order to obtain as many details relating to the faulty equipment as possible in accordance with the work plan 

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

	5. Repair or rectify the fault in accordance
	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 Components disconnected for testing are reconnected having been proven free of faults and all terminations are then checked to ensure they are electrically and mechanically sound in accordance with the work plan 

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

	Materials 
	May include but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers, identification labels, transformer oil, jointing compound, cable compounds and phase markers.

	Components 
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals and motor bearings and brush gear. 

	Equipment 
	May include but not limited to:

· HV transformers, tap changers, switchgear and associated control panels, alarms, alternators, igniters, flame scanners, unit control panels, mimic panels, conveyors, alternator cooling systems, automatic voltage regulators, soot blowers, vibratory feeders, battery chargers, precipitators and overhead cranes. 

	Test and measurement instruments 
	May include but not limited to:

· multi meters, tong testers, insulation resistance/continuity tester, ductor tester, growlers, overload injection tester, liquid leak tester, pressure gauges, vacuum gauges, dew point test equipment, insulating oil tester and specialist test equipment. 

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

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

	Fault indicators
	May include but not limited to:

· indication lamps, LEDs, alarms and flag relays

	Isolations
	can refer to:

·  electrical/mechanical or other associated processes

	Work site environment
	May be affected by:

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

	Work completion details
	May include but not limited to:

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


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: occupational health and safety legislation; statutory legislation; enterprise/site safety procedures; enterprise/site emergency procedures 

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

· Preparation and planning of work 

· Verification techniques 

· Diagnostic and fault finding techniques and procedures 

· Repair techniques and procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Isolation procedures 

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

· Fault finding and diagnostic techniques 

· Repair techniques 

· Electronic equipment 

· Regulatory procedures 

· Electrical principles 

· Test and measurement instruments 

· Circuit plan appreciation 

· Engineering and electronic workshop practice 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to: 

· Apply Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Use and update plans, drawings and texts 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Verify and identify faults 

· Use appropriate fault finding and diagnostic techniques 

· Repair faults 

· Select materials for the job 

· Apply regulatory procedures; 

· Apply electrical principles 

· Communicate effectively 

· Apply data analysis techniques and tools 

· Apply engineering and electronic workshop practices 

	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-Electrical and  Electronics Level IV

	Unit Title 
	Maintain Complex Electrical Equipment

	Unit Code
	EIS EEM4 07 0612 

	Unit Descriptor
	This unit refers to the maintenance of complex and H.V. electrical 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 specification

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. Carry out maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is maintained using appropriate plans, drawings and texts in accordance with the work plan

2.3 Equipment is maintained in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Resets and/or adjustments required are carried out to ensure equipment operates within requirements in accordance with the work plan

2.5 Maintenance and resets/adjustments are carried out, mindful of effects on, or unnecessary loss of, other equipment
2.6 Final job inspection is carried out and permits relinquished 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

	Equipment
	May include but not limited to:

· HV transformers, tap changers, switchgear and associated control panels, alarms, alternators, igniters, flame scanners, unit control panels, mimic panels, conveyors, alternator cooling systems, automatic voltage regulators, soot blowers, vibratory feeders, battery chargers, precipitators and overhead cranes

	Materials
	May include but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers, identification labels, transformer oil, jointing compound, cable compounds and phase markers

	Components
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals and motor bearings and brush gear 

	Test and measurement instruments
	May include but not limited to:

· multi meters, tong testers, insulation resistance/continuity tester, ductor tester, growlers, overload injection tester, liquid leak tester, pressure gauges, vacuum gauges, dew point test equipment, insulating oil tester and specialist test equipment

	Maintenance
	may include:

·  sampling, testing, treating and disposal of insulation mediums

	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 process, 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

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Installation 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; 

· Relevant Ethiopian standards; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

· Layout of plant/work site and operation of its equipment; Maintenance techniques for the equipment;

· Complex electrical equipment; 

· Regulatory requirements; 

· Electrical principles;

· Test and measurement instruments;

· Electrical installation practice;

· Circuit plan appreciation; 

· Engineering and electronic workshop practice; 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; 

· Follow relevant statutory

· regulations and codes of practice; 

· Apply relevant Ethiopian standards; 

· Use plans, drawings and texts; 

· Use tools and equipment; 

· Use test and measurement instruments; 

· Use maintenance procedures; 

· Identify and select materials; 

· Apply regulatory procedures; 

· Carry out work completion details; 

· Apply electrical principles; 

· Communicate effectively; 

· Apply data analysis techniques and tools;

· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level IV

	Unit Title 
	Test and Commission Electrical Equipment

	Unit Code
	EIS EEM3 08 0612 

	Unit Descriptor
	This unit refers to the testing and commissioning of electrical wiring systems and 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
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. Test wiring systems


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

2.2 Wiring systems are tested using appropriate plans, drawings and texts in accordance with the work plan

2.3 Wiring systems are tested in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Wiring systems, including enclosures/supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan
2.5 Fixed wiring is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications

	3. Test the equipment


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

3.2 Equipment is tested using appropriate plans, drawings and texts in accordance with the work plan

3.3 Equipment is tested in conjunction with other involved in, or affected by, the work in accordance with the work plan

3.4 Required test conditions are confirmed and the equipment is inspected to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan

3.5 Equipment is tested using appropriate test techniques in accordance with the work plan
3.6 Equipment test results/observations are interpreted and documented to confirm compliance with job specifications

	4. Commission the equipment


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

4.2 Equipment is commissioned using appropriate plans, drawings and texts in accordance with the work plan

4.3 Equipment is commissioned in conjunction with others involved in, or affected by, the work in accordance with the work plan 

4.4 Equipment is set up in accordance with operational requirements/manufacturer’s specifications

4.5 Testing and monitoring procedures are followed and results monitored, interpreted and documented to ensure equipment operates/functions within specifications

4.6 Equipment is commissioned with due regard being paid to plant security and capacity in accordance with the work plan
4.7 Final job inspection is carried out and permits relinquished as required 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

	Equivalencies:
	This unit of competence is based on unit 6.4 of the Electrical Contractors Industry Association Competence Standards (electrical stream) 

· Inspection should be planned with the appropriate parties to determine access, conditions and work requirements

· Equipment may include AC motors, alternators, DC motors, generators, pumps, electro/mechanical motor starters, low voltage  transformers/switchgear and associated control panels, motor operated valves, hoists and cranes, arc welders, resistive heaters, hot water units, exhaust fans, luminaries, batteries, metal detectors, general low voltage lighting, power circuits, control/indication and alarm circuits, electrical tools/appliances, workshop machinery and compressors

· Materials may include masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oils, greases, sealants, lugs, connectors, terminal blocks, cable markers and identification labels

· Components may include fuses/circuit breakers, earth leakage breakers, timers, contactors, contacts, coils, relays, resistors, ballasts, capacitors, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals, motor bearings and brush gear
· Fixed wiring tests may refer to polarity, loop impedance and insulation resistance/continuity tests

· Monitoring equipment may refer to stopwatch, indication lamps,  tachometer/rev./counter and audio signals

· Work may be performed with equipment on line

· 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
	The knowledge and application of relevant sections of: 

· Occupational, health and safety legislation
· Statutory legislation; 

· Enterprise/site safety procedures;

· Enterprise/site emergency procedures

· Attainment of electrical license, deeming competence associated with electrical work

· Preparation and planning of work

· Testing techniques

· Commissioning procedures

· Completion of work procedures

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· OHS standards, relevant statutory requirements and codes of practice; and relevant Ethiopian Standards 
· Equipment and material required to perform the work 

· Isolation procedures
· Layout of plant/work site and operation of its equipment
· Testing and commissioning techniques and procedures 

· Operational requirements of the equipment
· Electrical equipment; Test and measurement instruments 

· Regulatory procedures
· Electrical principles and Circuit plan appreciation 

· Engineering and electronic workshop practice
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards
· Follow relevant statutory regulations and codes of practice
· Apply relevant Ethiopian Standards  

· Use and update plans, drawings and texts
· Use tools and relevant equipment
· Use test and measurement instruments
· Inspect and test the wiring systems
· Inspect, test and monitor equipment
· Commission electrical equipment
· Select materials for the job
· Apply regulatory procedures
· Apply electrical principles
· Communicate effectively 
· Apply data analysis techniques and tools
· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level IV

	Unit Title 
	Maintain Complex Instrumentation Equipment

	Unit Code
	EIS EEM4 09 0612 

	Unit Descriptor
	This unit refers to the maintenance of complex instrumentation equipment including, but not limited to, multi-loop equipment such as signal characterizing, analogue control equipment,  microprocessor control such as programmable logic, laboratory and industrial analyzers, ultra sonic and nucleonic equipment


	Elements
	Performance Criteria

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

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

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

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

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

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

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

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

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

	2. Carry out maintenance
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is maintained using appropriate plans, drawings and texts in accordance with the work plan

2.3 Equipment is maintained in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Calibration and/or adjustments required are carried out to ensure equipment operates within requirements in accordance with the work plan

2.5 Maintenance and calibration/adjustments carried out mindful of effects on, or unnecessary loss of, other equipment 
2.6 Final job inspection is carried out and permits relinquished 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

	Materials
	May include but not limited to:

· lubricants, cleaning solvents, gasket materials and lead test solution

	Components
	May include but not limited to:

· gas analyzer, sensing elements, liquid analyzer sensing elements, columns, thermal/conductive detectors, infra-red sources, filters, chopper motors, balancing motors, servo motors, chart drives, relays, load cells, tachometers, PLC input/output blocks, amplifying modules, servo valves and plug-in printed circuit boards

	Equipment
	May include but not limited to:

· CO2, H2, pH, dissolved O2, conductivity and optical density analyzers, recorders, nuclear devices, smart transmitters, magflow meters, coal feeders, belt weigher, PLC’s, ultrasonic sensors, hydraulic control equipment, turbine supervisory equipment, detectors, test equipment, transducers, pneumatic controllers, fire panels, T/C converters, electronic controllers, wear monitors, printers, printed circuit boards, UV sterilization equipment, gas detection equipment and surge suppression equipment

	Test and measurement instruments
	May include but not limited to:

· multi meter, standard gases, decade box, DC, I/V standard, potentiometer, radiation meter, hand-held communicator/programmer, frequency counter, frequency generator, CRO, variance and specialized test equipment

	Work completion details
	May include but not limited to:

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

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

· Attainment of electrical license, where appropriate, deeming competence associated with electrical work

· Preparation and planning of work

· Maintenance 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 

· Relevant Ethiopian Standards 

· Equipment and material required to perform the work 

· Isolation procedures 
· General layout of plant/work site and operation of its equipment; Maintenance techniques for the equipment 

· Complex instrument equipment 

· Regulatory aspects 

· Electrical fundamentals 

· Test and measurement instruments
· Circuit plan appreciation
· Engineering and workshop practice
· Distributed control
· Programmable control 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian Standards 

· Locate and interpret plans, drawings and text 

· Use tools and relevant equipment
· Use test and measurement instruments
· Use correct maintenance procedures
· Use correct calibration procedures
· Identify and select materials for the job 

· Apply regulatory aspects theory
· Apply electrical fundamentals theory
· Carry out work completion details
· 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 / Oral Questioning

· Observation / Demonstration

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Install Complex/Electronic Instrumentation Equipment

	Unit Code
	EIS EEM4 10 0612

	Unit Descriptor
	This unit refers to the installation of instrumentation used in a “multi-loop” configuration, including, but not limited to, signal characterizing equipment, totalized units, microprocessor control equipment, interface equipment, laboratory and field analyzers, ultrasonic and nucleonic equipment.


	Elements
	Performance Criteria

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

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

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

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

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

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

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

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

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

	2. Install the equipment
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements

2.2 Equipment is assembled, positioned and secured in accordance with appropriate plans, drawings and texts

2.3 Equipment is installed in conjunction with others involved or affected by the work in accordance with the work plan

2.4 Conductors are run, secured, grounded and terminated to appropriate specifications in accordance with the work plan
2.5 Final job inspection is carried out and any permits relinquished 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

	Materials
	May include but not limited to:

· fixings such as bolts, nuts, screws, masonry anchors, cable and tube anchors, flexible multi core  cable, brackets, cleaning solvents, lugs such as solder, non-insulated crimp and pre-insulated crimp, connectors such as wire termination devices, co-axial, multi-pin plug and socket, tag strips, pins and spades, tube termination devices, tube-tube connectors and bulkhead-tube, soft solder and fluxes

	Components
	May include but not limited to:

· Test and measurement instruments may include insulation testers, multi meters and hand-held programmers

	Equipment
	May include but not limited to:

· CO2, H2, pH, dissolved O2, conductivity and optical density analyzers, recorders, nuclear devices, smart transmitters, magflow meters, coal feeders, belt weigher, PLC’s, ultrasonic sensors, hydraulic control equipment, turbine supervisory equipment detectors, test equipment, transducers, pneumatic controllers, fire panels, T/C converters, electronic controllers, wear monitors, printers, printed circuit boards, UV sterilization equipment, gas detection equipment and surge suppression equipment 

	Installation
	· the entering of programs and/or parameters into equipment, where required

	Isolations
	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

· Attainment of electrical license, where appropriate, deeming competence
· associated with electrical work

· Preparation and planning of work

· Installation 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; 

· Relevant Ethiopian standards; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

· General layout of plant/work site and operation of its equipment; Installation requirements of the equipment; 

· Programmable control; 

· Distributed control; 

· Complex instrumentation equipment; 

· Electrical fundamentals;

· Test and measurement instruments; 

· Engineering and electronic workshop practice;

· Instrument technology; 

· Regulatory aspects;

· Circuit plan appreciation; 

· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards;

· Apply relevant Ethiopian standards; 

· Follow relevant Statutory requirements and codes of practice;

· Locate and interpret plans, drawings and text; 

· Use tools and relevant equipment; 

· Use test and measurement instruments; 

· Use correct termination procedures; 

· Use correct installation procedures; 

· Apply distributed control theory; 

· Apply programmable control theory; 

· Identify and select relevant materials; 

· Carry out work completion details; 

· Apply electrical fundamentals theory; 

· Apply regulatory aspects theory;

· Communicate effectively; 

· Apply data analysis techniques and tools; 

· Apply engineering and workshop practices

	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-Electrical and  Electronics Level IV

	Unit Title 
	Modify Complex Electrical Equipment

	Unit Code
	EIS EEM4 11 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake modifications of complex and H.V electrical equipment and may include, but not be limited to, alterations, additions or adjustments.


	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. Carry out modification 
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements 

2.2 Equipment is modified using appropriate plans, drawings and texts in accordance with the work plan 

2.3 Equipment is modified in conjunction with others involved in, or affected by, the work in accordance with the work plan 

2.4 Modifications are carried out, mindful of effects on, or unnecessary loss of, other equipment in accordance with the work plan 

2.5 Modified equipment is set up to suit operational requirements and in accordance with manufacturer specifications and the work plan 
2.6 Final job inspection is performed and permits 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

	Equipment 
	May include but not limited to:

· HV transformers, tap changers, switchgear and associated control panels, alarms, alternators, igniters, flame scanners, unit control panels, mimic panels, conveyors, alternator cooling systems, automatic voltage regulators, soot blowers, vibratory feeders, battery chargers, precipitators and overhead cranes. 

	Materials 
	May include but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers, identification labels, transformer oil, jointing compound, cable compounds and phase markers. 

	Components 
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals and motor bearings and brush gear. 

	Test and measurement instruments 
	May include but not limited to:

· Multi meters, tong testers, insulation resistance/continuity tester, ductor tester, growlers, overload injection tester, liquid leak tester, pressure gauges and vacuum gauges. 

· Work may be performed with equipment on line 

	Work completion details 
	May include but not limited to:

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

	Work site environment
	May be affected by: 

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

	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; Enterprise/site emergency procedures 

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

· Preparation and planning of work 

· Modification techniques and procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards
· Relevant statutory requirements and codes of practice
· Relevant Ethiopian standards
· Equipment and material required to perform the work
· Isolation procedures
· General layout of plant/work site and operation of its equipment
· Modification techniques
· Complex electrical equipment
· Regulatory procedures
· Electrical principles
· Test and measurement instruments
· Circuit plan appreciation; 

· Engineering and workshop practice
· Communication principles 

	Underpinning Skills


	Demonstrates skills to: 

· Apply Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice
· Apply relevant Ethiopian standards
· Use and update plans, drawings and texts
· Use tools and relevant equipment
· Use test and measurement instruments
· Modify complex electrical equipment
· Select materials for the job
· Apply regulatory procedures
· Apply electrical principles
· Carry out work completion details
· 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-Electrical and  Electronics Level IV

	Unit Title 
	Modify Electronic Instrumentation Equipment

	Unit Code
	EIS EEM4 12 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to conduct modification of electronic equipment including, but not limited to, process control instrumentation, power grid energy control, supervisory instrumentation, security equipment (CCTV).


	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. Carry out modification 
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements 

2.2 Equipment is modified using appropriate plans, drawings and text in accordance with the work plan 

2.3 Equipment is modified in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Modifications are carried out mindful of effects on, or unnecessary loss of, other equipment in accordance with the work plan 

2.5 Modified equipment is set up to suit operational requirements and in accordance with manufacturer specifications and the work plan 
2.6 Final job inspection is performed and permits 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

	Materials 
	May include but not limited to:

· cables, solder/flux, lubricants, cleaning solvents, contact cleaners, connectors, adhesive and sealants

	Components 
	May include but not limited to:

· power supplies, relays, analyzing sensor elements, load cells, PLC input/output blocks, printed circuit boards, protection devices, switches, diodes, transistors, SCR‟s, triacs, diacs, LEDs, integrated circuits, resistors, capacitors, inductors and transformers. 

	Equipment
	May include but not limited to:

· Equipment may include analyzers, recorders, nuclear devices, fire panels, T/C converters, electronic controllers, smart transmitters, coal feeders, belt weighers, PLC‟s, ultrasonic sensors, turbine/compressor supervisory equipment, combustion control equipment, wear monitors, water ingress protection equipment, printers, compressor surge control equipment, fuel governor equipment, gas detection panels and temperature monitoring equipment. 

	Test and measurement instruments 
	May include but not limited to:

· Multi meter, decade box, DC I/V standard, potentiometer, radiation meter, hand-held communicator/programmer, frequency counter, CRO, function generator, LCR bridge, logic analyzer and specialized test equipment. 

	Work completion details 
	May include but not limited to:

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

	Work site environment
	May be affected by :

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


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: OHS legislation; Statutory legislation; Enterprise/site safety procedures; Enterprise/site emergency procedures 

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

· Preparation and planning of work 

· Modification techniques and procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Isolation procedures 

· General layout of plant/work site and operation of its equipment 

· Modification techniques 

· Electronic instrumentation equipment and technology 

· Regulatory aspects 

· Electrical fundamentals 

· Test and measurement instruments 

· Engineering and electronic workshop practice 

· Distributed control 

· Programmable control 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Locate and interpret plans, drawings and text 

· Modify instrumentation equipment 

· Update plans, drawings and text 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Identify and select materials for the job 

· Apply regulatory aspects theory 

· Apply electrical fundamentals theory 

· Carry out work completion details 

· Communicate effectively 

· Apply data analysis techniques and tools. 

· Applying engineering and electronic workshop practices. 

	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-Electrical and  Electronics Level IV

	Unit Title 
	Test and Commission Complex Electrical Equipment

	Unit Code
	EIS EEM4 13 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to conduct testing and commissioning of complex and H.V. electrical wiring systems and 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 
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. Test wiring systems 


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

2.2 Wiring systems are tested using appropriate plans, drawings and texts in accordance with the work plan 

2.3 Wiring systems are tested in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Wiring systems, including enclosures/ supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 
2.5 Fixed wiring is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications 

	3. Test the equipment 


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

3.2 Equipment is tested using appropriate plans, drawings and texts in accordance with the work plan 

3.3 Equipment is tested in conjunction with other involved in, or affected by, the work in accordance with the work plan 

3.4 Required test conditions are confirmed and the equipment is inspected to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 

3.5 Equipment is tested using appropriate test techniques in accordance with the work plan 
3.6 Equipment test results/observations are interpreted and documented to confirm compliance with job specifications 

	4. Commission the equipment 


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

4.2 Equipment is commissioned using appropriate plans, drawings and texts in accordance with the work plan 

4.3 Equipment is commissioned in conjunction with others involved in, or affected by, the work in accordance with the work plan 

4.4 Equipment is set up in accordance with operational requirements/manufacturer specifications 

4.5 Testing and monitoring procedures are followed and results monitored, interpreted and documented to ensure equipment operates/functions within specifications 

4.6 Equipment is commissioned with due regard being paid to plant security and capacity in accordance with the work plan 
4.7 Final job inspection is carried out and permits relinquished as required 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

	Materials 
	May include but not limited to:

· masonry anchors, bolts, nuts, washers, screws, rivets, saddles, clips, brackets, solvents, adhesives, insulation tapes, heat shrink, sleeving, spiral binding, cable ties, solder, lubricants, oil, greases, sealants, lugs, connectors, terminal blocks, cable markers, identification labels, transformer oil, jointing compound, cable compounds and phase markers.

	Components 
	May include but not limited to:

· fuses/circuit breakers, timers, contactors, contacts, coils, relays, solenoids, overloads, switches, plugs, bus bar, cable, fans, thermostats, elements, seals and motor bearings and brush gear. 

	Equipment 
	May include but not limited to:

· HV transformers, tap changers, switchgear and associated control panels, alarms, alternators, igniters, flame scanners, unit control panels, mimic panels, conveyors, alternator cooling systems, automatic voltage regulators, soot blowers, vibratory feeders, battery chargers, precipitators and overhead cranes. 

	Fixed wiring tests 
	May include but not limited to:

· polarity, loop impedance, insulation resistance/continuity tests

	Monitoring equipment may include
	May include but not limited to:

· Stopwatch, indication lamps, tachometer/ rev counter, LED displays, VDUs, thermometers, mimic panels, position indicators, audio indicators and chart recorders. 

	Work completion details 
	May include but not limited to:

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

	Work site environment
	may be affected by:

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

	Isolations
	can refer to:

·  electrical/mechanical or other associated processes


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· relevant sections of  OHS legislation; statutory legislation; enterprise/site safety procedures; enterprise/site emergency procedures 

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

· Preparation,  planning and completion of work procedures 

· Testing techniques 

· Commissioning procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· OHS standards; relevant statutory requirements and codes of practice; relevant Ethiopian standards
· Equipment and material required to perform the work
· Isolation procedures 

· Layout of plant/work site and operation of its equipment
· Testing and commissioning techniques and procedures
· Operational requirements of the equipment
· Complex electrical equipment 

· Regulatory procedures and Electrical principles
· Test and measurement instruments 

· Circuit plan appreciation
· Engineering and electronic workshop practice
· Communication principles

	Underpinning Skills


	Demonstrates skills to:

· Apply OHS standards, relevant statutory regulations, codes of practice and relevant Ethiopian standards
· Use and update plans, drawings and texts
· Use tools, relevant equipment and test and measurement instruments
· Inspect and test the wiring systems
· Inspect, test and monitor equipment
· Commission complex electrical equipment
· Select materials for the job
· Apply regulatory procedures and apply electrical principles
· Communicate effectively 
· Apply data analysis techniques and tools
· Apply engineering and electronic workshop practices

	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-Electrical and  Electronics Level IV

	Unit Title 
	Test and Commission Complex Instrumentation Equipment

	Unit Code
	EIS EEM4 14 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required in the testing and commissioning of complex instrumentation used in “multi-loop” configuration, including, but not limited to signal characterizing equipment, totalizes units, microprocessor control equipment, interface equipment, laboratory and field analyzers, ultra-sonic and nucleonic equipment.


	Elements
	Performance Criteria

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

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

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

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

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

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

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

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

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

	2. Test wiring systems 


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

2.2 Wiring systems are tested using appropriate plans, drawings and texts in accordance with the work plan 

2.3 Wiring systems are tested in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Wiring systems, including enclosures/supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 
2.5 Fixed wiring is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications 

	3. Test piping and tubing systems 
	3.1 Required isolations are confirmed where appropriate in accordance with site requirements 

3.2 Piping and tubing systems are tested using appropriate plans, drawings and texts in accordance with the work plan 

3.3 Piping and tubing systems are tested in conjunction with others involved in, or affected by, the work in accordance with the work plan 

3.4 Piping and tubing systems, including enclosures/supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 
3.5 Fixed piping and tubing is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications and the work plan 

	4. Test the equipment 


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

4.2 Equipment is tested using appropriate plans, drawings and texts in accordance with the work plan 

4.3 Equipment is tested in conjunction with others involved in, or affected by, the work in accordance with the work plan 

4.4 Required test conditions are confirmed and the equipment is inspected to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 

4.5 Equipment is tested using appropriate test techniques in accordance with the work plan 
4.6 Equipment test results/observations are interpreted and documented to confirm compliance with job specifications 

	5. Commission the equipment 
	5.1 Required isolations are confirmed where appropriate in accordance with site requirements 

5.2 Equipment is commissioned using appropriate plans, drawings and texts in accordance with the work plan 

5.3 Equipment is commissioned in conjunction with others involved in, or affected by, the work in accordance with the work plan

5.4 Equipment is set up in accordance with operational requirements/manufacturer specifications 

5.5 Testing and monitoring procedures are followed and results monitored, interpreted and documented to ensure equipment operates/functions within specifications 
5.6 Equipment is commissioned with due regard being paid to plant security and capacity in accordance with the work plan


	Variable
	Range

	Components 
	May include but not limited to:

· gas analyzer, sensing elements, liquid analyzer sensing elements, columns, thermal/conductive detectors, infra-red sources, filters, chopper motors, balancing motors, servo motors, chart drives, relays, load cells, tachometers, PLC input/output blocks, amplifying modules, servo valves and plug-in PCBs. 

	Wiring systems
	can refer to :

· cords and cables such as flexible multi-core, thermocouple, coxial, ribbon and hook up cable, signal and data cable, ducts such as PVC and metal, trunking, conduits and fittings such as PVC and metal (rigid and flexible) pipes, elbows, bends, tees, junction boxes, hose terminators, saddles, spacers, bushes, adaptors and locknuts, wire loom support, cable ties, unistrut, trays and ladder racks. 

	Piping and tubing systems
	may refer to :

· piping/tubing, piping/tubing enclosures, fittings and support systems

	Equipment 
	May include but not limited to:

· CO2, H2, pH, dissolved O2, conductivity and optical density analyzers, recorders, nuclear devices, smart transmitters, magflow meters, coal feeders, belt weigher, PLCs, ultrasonic sensors, hydraulic control equipment, turbine supervisory equipment, detectors, test equipment, transducers, pneumatic controllers, fire panels, T/C converters, electronic controllers, wear monitors, printers, printed circuit boards, UV sterilization equipment, gas detection equipment and surge suppression equipment. 

	Test and measurement instruments
	may include:

·  Multi meter, standard gases, decade box, DC, I/V standard, potentiometer, radiation meter, hand-held communicator/programmer, frequency counter, frequency generator, CRO, variance and specialized test equipment. 

	Fixed wiring tests
	can refer to:

·  Polarity, loop impedance and continuity. Fixed piping and tubing tests can refer to leak and continuity

	Monitoring equipment
	· can refer to: test recorder/data logger


	Work completion details 
	May include but not limited to:

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

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

	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:

· sections of: occupational health and safety legislation; statutory legislation; enterprise/site safety procedures; enterprise/site emergency procedures 
· Where appropriate, attainment of an appropriate electrical license, deeming competence associated with electrical work 

· Preparation and planning of work 

· Testing techniques 

· Commissioning techniques and procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Isolation procedures 

· General layout of plant/work site and operation of its equipment 

· Operating principles of the equipment 

· Testing and commissioning procedures and techniques 

· Operational requirements of the equipment 

· Complex instrument equipment 

· Regulatory aspects 

· Electrical fundamentals 

· Test and measurement instruments 

· Circuit plan appreciation 

· Distributed control 

· Programmable control 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Locate and interpret plans, drawings and text 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Inspect and test the wiring systems 

· Inspect and test piping and tubing systems 

· Inspect, test and monitor equipment 

· Commission the equipment 

· Identify and select materials for the job 

· Apply regulatory aspects theory 

· Apply electrical fundamentals theory 

· Carry out work completion details 

· Carry out work completion details 

· Update plans, drawings and text 

· Apply distributed control theory 

· Apply programmable control theory 

· 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-Electrical and  Electronics Level IV

	Unit Title 
	Test and Commission Electronic Instrumentation Equipment

	Unit Code
	EIS EEM4 15 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to conduct testing and commissioning of electronic wiring systems and complex digital/analogue equipment including, but not limited to, process control instrumentation, power grid energy control, supervisory instrumentation, security equipment (CCTV).


	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. Test wiring systems 
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements 

2.2 Wiring systems are tested using appropriate plans, drawings and texts in accordance with the work plan 

2.3 Wiring systems are tested in conjunction with others involved in, or affected by, the work in accordance with the work plan

2.4 Wiring systems, including enclosures/ supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 
2.5 Fixed wiring is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications. 

	3. Test piping and tubing systems 
	3.1 Required isolations are confirmed where appropriate in accordance with site requirements 

3.2 Piping and tubing systems are tested using appropriate plans, drawings and texts in accordance with the work plan 

3.3 Piping and tubing systems are tested in conjunction with other involved in, or affected by, the work in accordance with the work plan 

3.4 Piping and tubing systems, including enclosures/supports, are inspected prior to testing to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 
3.5 Fixed piping and tubing is tested as appropriate and results/observations are interpreted and documented to confirm compliance with job specifications and the work plan 

	4. Test the equipment 
	4.1 Required isolations are confirmed where appropriate in accordance with site requirements 

4.2 Equipment is tested using appropriate plans, drawings and texts in accordance with the work plan 

4.3 Equipment is tested in conjunction with others involved in, or affected by, the work in accordance with the work plan 

4.4 Required test conditions are confirmed and the equipment is inspected to ensure absence of any damage, defects and/or signs of deterioration in accordance with the work plan 

4.5 Equipment is tested using appropriate test techniques in accordance with the work plan 
4.6 Equipment test results/observations are interpreted and documented to confirm compliance with job specifications 

	5. Commission the equipment
	5.1 Required isolations are confirmed where appropriate in accordance with site requirements 

5.2 Equipment is commissioned using appropriate plans, drawings and texts in accordance with the work plan 

5.3 Equipment is commissioned in conjunction with others involved in, or affected by, the work in accordance with the work plan5.4 

1. Equipment is set up in accordance with operational requirements/manufacturer specifications 

5.4 Testing and monitoring procedures are followed and results monitored, interpreted and documented to ensure equipment operates/functions within specifications 

5.5 Equipment is commissioned with due regard being paid to plant security and capacity in accordance with the work plan 
5.6 Final job inspection is carried out and permits 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


	Variable
	Range

	Equipment
	May include but not limited to:

· analyzers, recorders, nuclear devices, fire panels, T/C converters, electronic controllers, smart transmitters, coal feeders, belt weighers, PLCs, ultrasonic sensors, turbine/compressor supervisory equipment, combustion control equipment, wear monitors, water ingress protection equipment, printers, compressor surge control equipment, fuel governor equipment, gas detection panels and temperature monitoring equipment. 

	Wiring systems
	can refer to:

· cords and cables such as flexible multi-core, thermocouple, coaxial, ribbon and hook up cable, signal and data cable, ducts such as PVC and metal, trunking, conduits and fittings such as PVC and metal (rigid and flexible) pipes, elbows, bends, tees, junction boxes, hose terminators, saddles, spacers, bushes, adaptors and locknuts, wire loom support, cable ties, unistrut, trays and ladder racks. 

	Piping and tubing systems
	may refer to :

· Piping/tubing, piping/tubing enclosures, fittings and support systems. 

	Components
	may include:

· power supplies, relays, analyzing sensor elements, load cells, PLC input/output blocks, printed circuit boards, protection devices, switches, diodes, transistors, SCR‟s, triacs, diacs, LEDs, integrated circuits, resistors, capacitors, inductors and transformers. 

	Test and measurement instruments
	may include:

· Multi meter, standard gases, decade box, DC, I/V standard, potentiometer, radiation meter, hand-held communicator/programmer, frequency counter, function generator, CRO, LCR bridge, logic analyzer and specialized test equipment. 

	Fixed wiring tests
	can refer to:

· polarity, loop impedance and continuity

	Fixed piping and tubing tests
	· can refer to: leak and continuity


	Monitoring equipment
	· can refer to: test recorder/data logger

	Work site environment
	May  be affected by :

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


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

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

· Preparation and planning of work 

· Testing techniques 

· Commissioning techniques and procedures 

· Completion of work procedures associated with electrical work 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Isolation procedures 

· General layout of plant/work site and operation of its equipment 

· Operating principles of the equipment 

· Testing and commissioning procedures and techniques 

· Operational requirements of the equipment 

· Electronic instrumentation equipment 

· Regulatory aspects 

· Electrical fundamentals 

· Electronic workshop practices 

· Test and measurement instruments 

· Circuit plan appreciation 

· Distributed control 

· Programmable control 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Locate and interpret plans, drawings and text 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Inspect and test the wiring systems; 

· Inspect and test piping and tubing systems; 

· Inspect, test and monitor equipment 

· Commission the equipment; Identify and select materials for the job 

· Apply regulatory aspects theory 

· Apply electrical fundamentals theory 

· Carry out work completion details 

· Update plans, drawings and text 

· Apply distributed control theory 

· Apply programmable control theory 

	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-Electrical and  Electronics Level IV

	Unit Title 
	Inspect Electrical Generators and Diagnose Faults

	Unit Code
	EIS EEM4 16 0612 

	Unit Descriptor
	This unit deals with the skills and knowledge required to conduct inspections and diagnose faults in electrical generating sets.


	Elements
	Performance Criteria

	1. Plan and prepare for the work 


	1.1 Maintenance and operating history are obtained 

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

1.3 The inspection is planned in detail including sequencing; prioritizing and considerations are made where appropriate of relevant technical and engineering procedures. 

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

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

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

1.7 Potential hazards are identified and prevention and/or control measures are selected in accordance with the inspection plan and site procedures 
1.8 Where appropriate, the teams and individuals roles and responsibilities within the team are identified and, where required, assist in the provision of the on-the-job training 

	2. Carry out generator inspection 
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements 

2.2 Generator is inspected using appropriate manuals, drawings and texts in accordance with the plan 

2.3 Generator is inspected in conjunction with others involved in, or affected by, the inspection plan 

2.4 Any needs for additional tests/inspections required are defined 
2.5 Inspection is carried out and permits relinquished in accordance with the plan 

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

3.2 Conclusions drawn with reference to potential options 
3.3 Specialist assistance is sought when required

	4. Prepare remedial action plan 


	4.1 Action plan is prepared for any required remedial action
4.2 Remedial action is followed up and checked for effectiveness 
4.3 All relevant records and documentation are updated in accordance with statutory, industry and enterprise requirements


	Variable
	Range

	Inspection completion details
	May include but not limited to:

· Plant and maintenance records, job cards, check sheets and on device labeling updates. Details of inspection may be clarified by diagnosis of operational information. 

	Inspection 
	May include but not limited to:

· windings, end windings and connections, slot wedges, insulation, end bell and coolers 

	Work site environment 
	May be affected by :

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

	Tests 
	May include but not limited to:

· visual and sensory, sampling, tensioning and leak testing

	Faults identified 
	May include but not limited to:

· Movement of conductors, leaks in stator cooling systems, movement of connections and build up of foreign matter. 

	Appropriate personnel for consultation
	May include but not limited to:

· Supervisor/team leader or equivalent, technical and engineering officers or equivalent, , maintenance staff, power plant operations personnel and external specialist personnel.

	Isolations
	can refer to:

·  electrical/mechanical or other associated processes


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· Preparation and planning of work 

· Inspection techniques and procedures 

· Working in a confined space 

· Analyze inspection results and make recommendations 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Isolation procedures 

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

· Inspection techniques 

· Regulatory procedures 

· Engineering and workshop practice 

· Communication principles 

· Teamwork 

	Underpinning Skills


	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Use plans, drawings and text 

· Use inspection procedures 

· Apply data analysis techniques and tools 

· Communicate effectively 

· Work as part of a team. 

	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-Electrical and  Electronics Level IV

	Unit Title 
	Overhaul Electrical Generator 

	Unit Code
	EIS EEM4 17 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required for the overhaul of an electrical generating set. 


	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. Carry out generator overhaul
	2.1 Required isolations are confirmed where appropriate in accordance with site requirements 

2.2 Generator is overhauled using appropriate plans, drawings and texts in accordance with the work plan 

2.3 Generator is overhauled in conjunction with others involved in, or affected by, the work in accordance with the work plan
2.4 Maintenance requirements are carried out to ensure generator operates within requirements in accordance with the work plan 

2.5 Pre commissioning tests are conducted to enterprise requirements. 
2.6 Final job inspection is carried out and permits relinquished 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

	Details of maintenance
	May be clarified by :

· diagnosis and/or workplace inspection

	Maintenance 
	May include but not limited to:

· Condition monitoring, cleaning, slot wedging, re-insulation, end bell removal, rotor removal, relevant coolers, de-gauzing, field switch and excitation system. 

	Work completion details
	May include but not limited to:

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

	Work site environment
	May be affected by:

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

	Isolations
	can refer to:

· electrical/mechanical or other associated processes

	Equipment 
	May include but not limited to:

· Associated control panels, alarms, alternators, unit control panels, mimic panels, alternator cooling systems, switchgear and overhead cranes. 

· AC motors, alternators, DC motors, generators, pumps, electro/mechanical motor starters, low voltage transformers/switchgear and associated control panels, motor operated valves, hoists and cranes, arc welders, heating equipment, electrical tools/appliances, electrical test equipment, workshop machinery and compressors. 

	Components 
	May include but not limited to:

· Circuit breakers, contacts, coils, overload switches, plugs, bus bar, cable, fans, thermostats, elements, seals and motor bearings and brush gear.

	Fixed wiring tests 
	May include but not limited to:

· insulation resistance and continuity tests


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

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

· Preparation and planning of work 

· Maintenance techniques and procedures 

· Testing Procedures 

· Commissioning Procedures 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards; Equipment and material required to perform the work 

· Isolation procedures 

· Maintenance techniques 

· Electrical equipment 

· Regulatory procedures 

· Test and measurement instruments 

· Engineering and workshop practice 

· Communication principles 

· Teamwork 

	Underpinning Skills


	Demonstrates skills to:

· Occupational Health and Safety standards 

· Follow relevant statutory regulations and codes of practice 

· Apply relevant Ethiopian standards 

· Use plans, drawings and text 

· Use tools and relevant equipment 

· Use test and measurement instruments 

· Use maintenance procedures 

· Select materials for the job 

· Apply data analysis techniques and tools 

· Communicate effectively 

· Work as part of a team 

	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-Electrical and  Electronics Level IV

	Unit Title 
	Write Programs for Control Systems

	Unit Code
	EIS EEMM4 18 0612

	Unit Descriptor
	This unit deals with the skills and knowledge required to undertake the writing of programs from flow charts for electronic control 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 Work is planned in detail including sequencing, prioritizing and considerations made where appropriate for the maintenance of plant security and capacity in accordance with system/site requirements 

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

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

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

	2. Write and load programs 
	2.1 Test and measurement instruments, software packages are selected and used to enable completion of the program writing in accordance with the work plan 

2.2 Appropriate plans, drawings and text are selected to enable program writing for the control system in accordance with the work plan 

2.3 Programming data is written with sequence and variables determined as being in accordance with the desired operating parameters of the control system 
2.4 Test and measurement instruments, software packages are selected and used to enable the program to be loaded in accordance with the work plan 

	3. Test operating parameters
	3.1 Test and measurement instruments, software packages to allow the testing of operating parameters are selected and used in accordance with the work plan 

3.2 Appropriate plans, drawings and text and the written program are used to confirm programming data in accordance with the work plan 
3.3 Sequence and variables are tested to confirm the desired operating parameters of the control system are met 

	4. Complete the work 
	4.1 Documentation of the programming is performed and presented to appropriate personnel in accordance with the work plan 

4.2 Work procedures are modified and evaluated where necessary in accordance with new program documentation 
4.3 Work is completed and appropriate personnel notified in accordance with site/enterprise requirements


	Variable
	Range

	Control system
	Can refer to:

· A combination of equipment such as programmable controllers (with complete mathematical functions, data manipulation, proportional, integral and derivative functions); PLCs and distributive control systems.  

	Programming data
	Can refer to: 

· programs written in machine code, assembled and compiled language levels

	Test
	May include but not limited to:

· Top manufacturer specifications and instruction sets, programming flow charts, complete DOS reference manuals and software programming/interfacing sheets. 

	Test and measurement instruments 
	May  refer to:

· a 150MHz multi-channel storage cathode ray oscilloscope, logic analyzer and portable VDU


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

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

· Preparation and planning of work 

· Writing and loading programs  

· Testing of operating parameters 

· Completion of work procedures 

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

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety standards 

· Relevant statutory requirements and codes of practice 

· Relevant Ethiopian standards 

· Equipment and material required to perform the work 

· Performance and function of the system 

· Test and measurement instruments 

· Programming 

· Programmable control systems 

· Distributive control 

· Software packages 

· Communication principles

	Underpinning Skills
	Demonstrates skills to:

· Apply Occupational Health and Safety standards 

· Apply relevant Ethiopian standards 

· Follow relevant statutory requirements and codes of practice 

· Locate and interpret plans, drawings and text and software packages 

· Write programs  

· Load programs  

· Use test and measurement instruments 

· Carry out documentation 

· 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.

	Assessment Methods
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration/ 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-Electrical and  Electronics Level IV

	Unit Title 
	Perform Electrical and Electronics Drafting 

	Unit Code
	EIS EEMM4 19 0612

	Unit Descriptor
	This refers to the drafting of electrical circuits and use of drawing equipment as applied to the production of schematic and wiring diagrams


	Elements
	Performance Criteria

	1. Prepare for drafting


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

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

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

	2. Perform electrical drafting


	2.1 Schematics drawn to indicate relative positioning of  electrical/electronic components

2.2 Electrical drawings are produced in accordance with all relevant specification requirements

2.3 Electrical/electronic components selected from  manufacturer’s/suppliers catalogues to meet specification requirements
2.4 Drawings are produced in accordance with relevant standards

	3. Complete the work


	3.1 Drawings checked to ensure that assembly is possible in accordance with specification requirements

3.2 Drawings produced, registered and recorded in accordance with instructions/site documentation procedures

3.3 Relevant personnel notified and existing drawings/specification sheets updated as required


	Variable
	Range

	Types of circuits drafted
	· may include wiring, schematic and logic

	Drawing equipment used 
	· may include Computer Aided Drafting (CAD), conventional drawing tool


	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 for drafting

· Electrical drafting

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Occupational health and safety standards; 

· Relevant statutory requirements, standards and codes of practice; 

· Detailed drafting concepts; 

· Technical drawings and data; 

· Engineering practices (Electrical); 

· Engineering drawing equipment;

· Electrical/electronic drawing symbols; 

· Electrical/electronic circuits;

· Communication principles; 

· Computer Aided Drawing systems

	Underpinning Skills


	Demonstrates skills to:

· Apply occupational health and safety standards; 

· Apply relevant statutory

· requirements and codes of practice; 

· Interpret and use technical drawings and data; 

· Perform electrical/electronic drafting; 

· Use drawing equipment; 

· Use Computer Aided Drawing systems; 

· Communicate effectively; 

· Apply data

· Analysis techniques and tools.

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration with Oral Questioning

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Modify Complex Instrumentation Equipment

	Unit Code
	EIS EEM4 20 0612

	Unit Descriptor
	This unit refers to the modification of complex instrumentation used in a “multi-loop” configuration, including, characterizing equipment,  microprocessor control equipment, interface equipment, laboratory and field analyzers, ultra-sonic and nucleonic equipment


	Elements
	Performance Criteria

	1. Plan and prepare for the work


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

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

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

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

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

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

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

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

1.9 Work area is prepared in accordance with work requirements and site procedures

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

	2. Carry out modification


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

2.2 Equipment is modified using appropriate plans, drawings and text in accordance with the work plan

2.3 Equipment is modified in conjunction with others involved in or affected by the work in accordance with the work plan

2.4 Modifications are carried out mindful of effects on, or unnecessary loss of, other equipment in accordance with the work plan

2.5 Modified equipment is set up to suit operational requirements and in accordance with manufacturer’s specifications and the work plan
2.6 Final job inspection is performed and permits 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

	Materials
	May include:

·  lubricants, cleaning solvents, gasket materials and leak test solution



	Components
	May include:

·  gas analyzers, sensing elements, liquid analyzers sensing elements, columns, thermal/conductive detectors, infra-red sources, filters, chopper motors, balancing motors, servo motors, chart drives, relays, load cells, tachometers, PLC input/output blocks, amplifying modules, servo valves and plug- in PCBs

	Equipment
	May include: 
· CO2, H2, pH, dissolved O2, conductivity and optical density analyzers, recorders, nuclear devices, smart transmitters, magflow meters, coal feeders, belt weigher, PLC’s, ultrasonic sensors, hydraulic control equipment, turbine supervisory equipment, detectors, test equipment, transducers, pneumatic controllers, fire panels, T/C converters, electronic controllers, wear monitors, printers, printed circuit boards, UV sterilization equipment, gas detection equipment and
· surge suppression equipment

	Test and measurement instruments
	· may include multi meter, standard gases, decade box, DC, I/V standard, potentiometer, radiation meter, hand-held communicator/programmer, frequency counter, frequency generator, CRO, variance and specialized test equipment

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

	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 update


	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

· Attainment of electrical license, where appropriate, deeming  competence associated with electrical work

· Preparation and planning of work

· Modification techniques and procedures

· Completion of work procedures of endorsement stating type and work

	Underpinning Knowledge and Attitudes


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

· Relevant Ethiopian Standards; 

· Equipment and material required to perform the work; 

· Isolation procedures; 

· General layout of plant/work site and operation of its equipment; 

· Modification techniques;

· Complex instrumentation equipment and technology; 

· Regulatory aspects;

· Electrical fundamentals; 

· Test and measurement instruments; 

· Engineering and workshop practice; 

· Distributed control; 

· Programmable control;
· Communication principles

	Underpinning Skills


	· Apply occupational health and safety standards; 

· Follow relevant statutory regulations and codes of practice; 

· Apply relevant Ethiopian Standards; 

· Locate and interpret plans, drawings and text; 

· Modify instrumentation equipment;

· Update plans, drawings and text; Use tools and relevant equipment; Use test and measurement instruments; Identify and select materials for the job; 

· Apply regulatory aspects theory; 

· Apply electrical fundamentals theory; 

· Carry out work completion details; 

· 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-Electrical and  Electronics Level IV

	Unit Title 
	Conduct Technical Inspection of Process Plant and Equipment

	Unit Code
	EIS EEM4  21 0612

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


	Elements
	Performance Criteria

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

1.2 Deviations from normal operational parameters are identified 

1.3 Potential options for cause of deviations are established 

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

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

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

	2. Inspection process plant
	2.1 Plant is correctly identified 

2.2 Plant operational status is identified 

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

2.4 Appropriate methods are followed 

2.5 Relevant documentation is completed 

2.6 The needs and outcomes for the inspection are achieved 

2.7 Any needs for additional tests/inspections required are defined 

2.8 Plant/equipment is left in a safe condition 

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

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

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

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

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


	Variable
	Range

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

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

	Safety standards 
	May include but not limited to:

· Relevant sections of Occupational Health and Safety legislation, enterprise safety rules and procedures, relevant state and federal legislation, national standards or codes of practices for plant. 

	Information and documentation sources 
	May include but not limited to:

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

	Technical and operational indicators 
	May include but not limited to:

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

	Tests 
	May include but not limited to:

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

	Appropriate personnel for consultation 
	May include but not limited to:

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

	Operating environment 
	May include but not limited to:

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

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

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

	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

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

· The process plant and its operating parameters 

· Inspection and test procedures 

· Identifying worn, damaged or faulty plant and equipment 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

· Relevant enterprise/site safety procedures 

· Enterprise/site emergency procedures and techniques 

· Plant status 

· Plant operating parameters 

· Environmental awareness 

· Relevant plant and equipment 

· Location of relevant plant and equipment 

· Enterprise recording procedures 

· Plant and processes 

· Inspection and test procedures 

· Relevant test equipment 

· Diagnostic techniques; 

· Sampling techniques 

· Basic principles of related plant systems 

· Quality assurance and quality control 

· Data logging systems 

· Relevant Ethiopian and/or international standards 

· relative to plant or process 

· Engineering assembly, design and operating principles 

· Material safety data sheets 

· Communication principles 

	Underpinning Skills


	Demonstrates skills to: 

· Apply relevant Occupational Health and Safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise/site emergency procedures and techniques 

· Apply enterprise recording procedures 

· Locate relevant plant and equipment 

· Operate plant within design parameters 

· Identify plant status 

· Prepare plant/equipment for operation 

· Organize resources where applicable 

· Recognize abnormal plant operating conditions 

· Plan and priorities work 

· Communicate effectively 

· Apply documentation recording procedures 

· Recognize worn, damaged or seized components 

· Identify components against drawings, manuals and modules 

· Select and use engineering procedures and instructions 

· Apply sampling techniques 

· Apply diagnostic techniques 

· Apply data analysis techniques and tools

· Apply testing and inspection techniques 

· Use material safety data sheets. 

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration with Oral Questioning

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Conduct Performance Testing on Process Plant and Equipment

	Unit Code
	EIS EEM4  22 0612

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


	Elements
	Performance Criteria

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

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

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

1.4 Tools and equipment are correctly identified and acquired 

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

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

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

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

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

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

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

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

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

	3. Evaluate and analyze information 


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

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

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

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

	4. Complete documentation 


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

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


	Variable
	Range

	Test equipment 
	May include but not limited to:

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

	Information and documentation sources 
	May include but not limited to:

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

	Specialist assistance 
	May be sought such as:

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

	Equipment that may be tested
	May include but not limited to:

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

	Documentation 
	May include but not limited to:

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

	Work site environment 
	May be affected by :

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


	Evidence Guide

	Critical Aspects of Competence
	Demonstrates skills and knowledge in:

· The knowledge and application of relevant sections of: OHS legislation; Statutory legislation; Enterprise/site safety procedures; Enterprise/site emergency procedures 

· Plant operating parameters 

· Plant performance characteristics 

· Mechanical and electrical processes 

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

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of: 

· Relevant Occupational Health and Safety regulations 

· Relevant statutory legislation 

· Relevant enterprise/site safety procedures 

· Enterprise/site emergency procedures and techniques 

· Plant status 

· Plant operating parameters 

· Environmental awareness 

· Relevant plant and equipment 

· Location of relevant plant and equipment 

· Enterprise recording procedures 

· Plant and plant systems 

· Plant performance characteristics 

· Unit computers 

· Mechanical and electrical processes 

· Communication principles 

· Personnel computers 

· Materials 

· Monitoring procedures 

	Underpinning Skills


	Demonstrates skills to:

· Apply relevant Occupational Health and Safety regulations 

· Apply relevant statutory legislation 

· Apply relevant enterprise/site safety procedures 

· Apply enterprise recording procedures 

· Locate relevant plant and equipment 

· Operate plant within design parameters 

· Identify plant status 

· Record, analyze and use data 

· Apply problem solving techniques 

· Communicate effectively 

· Plan and prioritize work 

· Write reports 

· Apply data analysis techniques and tools 

· Determine plant performance. 

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

	Methods of Assessment 
	Competence may be assessed through:

· Interview / Written Test 

· Observation / Demonstration with Oral Questioning

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Maintain Voltage Regulating Equipment – on Load Tap Changers

	Unit Code
	EIS EEM4  23 0612

	Unit Descriptor
	This unit covers the maintenance, repair and overhaul of substation voltage regulating equipment and is restricted to resistor and reactor type high speed on load tap changers and does not include the main tank tap selector Mechanism. It includes the inspection, recording of information, testing and measurement of associated control circuits. It also includes the range of acceptance tests required on installed complete units within the parent power transformer in accordance with established enterprise standards and procedures.  It encompasses the diagnostic and pre-commissioning checks and tests involving the tap changers and the interpretation of these results against agreed specifications.


	Elements
	Performance Criteria

	1. Prepare/plan to maintain voltage regulating equipment (tap changers)
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analyzed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritized, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritized and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritized, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorization checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimize risk and damage to property and personnel in accordance with established procedures.

	2. Carry out the maintenance of voltage regulating equipment (tap changers)
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimize waste are implemented and monitored in accordance with established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognized and hazards and assessed OHS risks are reported to the immediate authorized persons for directions according to established procedures.

2.6 Oil circuits are isolated and tap changer vessels drained in accordance with established and environmental protection procedures.

2.7 Tap changer is withdrawn and maintained, applying Essential Knowledge and Associated Skills and in accordance with manufacturers and enterprise procedures and recommendations.

2.8 Pre-service tests and measurements are conducted in accordance with enterprise procedures.
2.9 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Complete the maintenance of voltage regulating equipment (tap changers)
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and transformer made ready for service.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	Checks and measurements may include:
	· mechanism alignment

· contact erosion

· component replacement

· inspection and cleaning

· disassembly and re-assembly

· functional tests and operating mechanism checks 

· the testing, filtering or replacement of diverter switch oil

	The following constants and variables included in this unit:
	·  Appropriate and relevant persons (see Personnel) 

· Appropriate authorities 

· Appropriate work platform 

· Assessing risk 

· Assessment 

· Authorization
· Confined space

· Diagnostic, testing and restoration 

· Documenting detail work events, record keeping and or storage of information 

· Drawings and specifications 

· Emergency 

· Environmental and sustainable energy procedures 

· Environmental legislation 

· Environmental management documentation 

· Established procedures 

· Fall prevention 

· Hazards 

· Identifying hazards 

· Inspect

· Legislation

· MSDS

· Notification

· OHS practices 

· OHS issues 

· Permits and/or permits to work 

· Personnel

· Quality assurance systems 

· Requirements 

· Testing procedures 

· Work clearance systems


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate is able to:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures 

· Apply sustainable energy principles and practices 

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

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Implement Occupational Health and Safety workplace

· procedures and practices including the use of risk control

· measures

· Apply sustainable energy principles and practices Occupational Health and Safety principles

· Low voltage switching principles

· Enterprise specific - technical drawing and Documents

· Enterprise specific - specialized tools

· Enterprise specific - equipment installation Procedures

· Enterprise specific - data management processes 

· Equipment components and materials -substations

· Substation tools and equipment

· Typical fault conditions and symptoms

· Substation control systems design principles

· Power transformers and reactor principles - substations

	Underpinning Skills
	Demonstrates skills to:

· Electrical safe working practice

· Low voltage - energized work practices for substations

· Enterprise specific - policy and procedures instructions

· Enterprise specific - OHS instructions

· Analyze and interpret results and measurements – Substations

· Substation safety practices

· On load tap changer principles - substations

· Substation switching practices

· Enterprise specific - switching diagrams

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

	Assessment Methods
	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-Electrical and  Electronics Level IV

	Unit Title 
	Diagnose and Rectify Faults in Power Systems Substation Environment

	Unit Code
	EIS EEM4 24 0612

	Unit Descriptor
	This unit covers the identification and analysis of fault conditions including the isolation, repair and restoration of substation control circuits. It encompasses the application of the full range of knowledge and skills from previous competencies associated with the installation and maintenance of substations.


	Elements
	Performance Criteria

	1. Prepare/plan for fault finding and rectification in power system substation environment
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analyzed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritized, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritized and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritized, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorization checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimize OHS risk and damage to property and personnel in accordance with established procedures.

	2. Carry out fault finding within the substation environment
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimize waste are implemented and monitored in accordance with requirements and/or established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognized and hazards and assessed OHS risks are reported to the immediate authorized persons for directions/preventative action taken according to established procedures.

2.6 Essential Knowledge and Associated Skills for the safe diagnose and rectification of faults in power system substation is applied to ensure completion in an agreed timeframe and, to quality standards with a minimum of waste according to requirements.

2.7 Faults are located, identified and affected circuits isolated in accordance with the work schedule and requirements and/or established procedures.

2.8 Faults in power system substation control circuits are rectified in an agreed timeframe and to established quality standards with a minimum of waste.

2.9 Faults are diagnosed, analyzed and recommendations made to prevent a reoccurrence.
2.10 Solutions to non-routine problems are identified and implement using acquired Essential Knowledge and Associated Skills according to requirements.
2.11 Circuit functions are restored in accordance with work schedule requirements and/or established procedures.
2.12 Ongoing checks of quality of the work are undertaken in accordance with requirements and established procedures to ensure a quality outcome is achieved for the client/customer and to a community/industry standard.

	3. Complete fault finding within the substation environment
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and equipment made ready for service.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	Test and measurement instruments may include:
	· Multi meters

· tong testers

·  insulation resistance/continuity tester

· ductor tester

· overload injection tester and 

· specialist test equipment

	Fault finding and diagnostic techniques may include:
	· linear approach

·  half split rule

· sensory detection

·  loop test

·  insulation/resistance and continuity tests

	Fault indicators may include:
	· indication lamps

· LEDs

· alarms and 

· flag relays

	Initial fault location may be:
	· Performed with the affected circuits enEISized.


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Enterprise specific - specialized tools 

· Enterprise specific - equipment installation procedures

· Enterprise specific - data management processes

· Substation tools and equipment

· Typical fault conditions and symptoms

· Equipment components and materials – substations

· Substation LV supply design principles

· Substation control systems design principles

· Low voltage substation switching principles

	Underpinning Skills
	Demonstrates skills to:

· Enterprise specific - policy and procedures and instructions

· Electrical safe working practice

· Low voltage — energized work practices for substations

· Enterprise specific - OHS instructions

· Enterprise specific - technical drawing and documents

· Enterprise specific - switching diagrams

· Analyze and interpret results and measurements – substations

· Substation safety practices

	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-Electrical and  Electronics Level IV

	Unit Title 
	Maintain HV Power System – Transformers and Instrument Transformers

	Unit Code
	EIS EEM4 25 0612

	Unit Descriptor
	This unit covers the maintenance of high voltage power system transformers and instrument transformers including routine diagnostic tests within agreed specifications. It includes maintenance of the associated cooling systems, control and alarm systems and tertiary cabling and/or bus bar systems in accordance with enterprise procedures.


	Elements
	Performance Criteria

	1. Prepare/plan to maintain HV  power system transformers and instrument transformers
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analyzed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritized, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritized and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritized, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorization checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimize risk and damage to property and personnel in accordance with established procedures.

	2. Carry out the maintenance of transformers and instrument transformers
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimize waste are implemented and monitored in accordance with established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognized and hazards and assessed OHS risks are monitored and preventive action taken and/or appropriate authorities consulted where necessary in accordance with established procedures.

2.6 Essential Knowledge and Associated Skills for the safe maintenance of HV power system transformers and instrument transformers is applied to ensure completion in an agreed timeframe and, to quality standards with a minimum of waste according to requirements.

2.7 Transformer/instrument transformer is isolated and maintained in accordance with manufacturers and enterprise procedures and recommendations.

2.8 Diagnostic measurements are carried out and results interpreted, analyzed and recorded as per established procedures.

2.9 Transformer/instrument transformer is restored in accordance with established policies and procedures.
2.10 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Complete the maintenance of transformers and instrument transformers
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and transformer/instrument transformer made ready for service.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	Diagnostic checks and measurements may include:
	· insulation resistance

· winding resistance

· dielectric dissipation factor 

· winding ratio

· vector group

· low voltage excitation

· frequency response analysis and 

· recovery voltage measurements


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace

procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Low voltage switching principles

· Enterprise specific - specialized tools

· Substation tools and equipment

· Equipment components and materials - substations

· Substation LV supply design principles

· Substation control systems design principles

· High voltage insulation system principles - substations

· Power transformers and reactor principles - substations

	Underpinning Skills
	Demonstrates skills to:

· Electrical safe working practice

· Low voltage - enEISized work practices for substations

· Enterprise specific policy and procedures and instructions

· Enterprise specific - OHS instruction

· Enterprise specific - technical drawing and documents

· Enterprise specific - switching diagrams

· Enterprise Specific - equipment installation procedures

· Enterprise Specific - data management processes

· Typical fault conditions and symptoms

· Analyze and interpret results and measurements - substations

· Substation safety practices

· Substation switching practices

	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-Electrical and  Electronics Level IV

	Unit Title 
	Install High Current DC Switchgear and Equipment

	Unit Code
	EIS EEM4  26 0612

	Unit Descriptor
	This unit covers the installation of DC switchgear and other equipment which may include rectifier transformers, rectifiers, invertors, isolators and links, harmonic filters, negative reactors and EDR’s to ensure correct installation to prescribed procedures and standards. It also encompasses the isolation of systems and/or circuits for safe working according to work plans and the visual inspection and necessary checks to ensure that equipment and components have been correctly installed according to design and are in a safe condition for pre-commissioning tests prior to energizing, as well as updating of installation data and relevant quality assurance documentation.


	Elements
	Performance Criteria

	1. Prepare/plan to Install high current DC switchgear and equipment
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analyzed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritized, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritized and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritized, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorization checked in accordance with established procedures
1.9 Work site is prepared according to the work schedule and to minimize risk and damage to property and personnel in accordance with established procedures.

	2. Carry out installation of high current DC switchgear and equipment
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimize waste are implemented and monitored in accordance with established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognized and hazards and assessed OHS risks are reported to the immediate authorized persons for directions according to established procedures.

2.6 Installation of high current DC switchgear and equipment is carried out, in accordance with the work schedule and requirements and/or established procedures.

2.7 Essential Knowledge and Associated Skills for the safe installation of high current DC switchgear and equipment is applied to ensure completion in an agreed timeframe and, to quality standards with a minimum of waste according to requirements.
2.8 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Complete installation of high current DC switchgear and equipment
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and equipment made ready for service.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed, processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	DC switchgear and other equipment include but are not limited to:
	· direct current circuit breakers

· rectifier transformers

· rectifiers

·  invertors

· isolators and links 

· harmonic filters

· negative reactors energy dissipating resistors (EDR’s) and

·  rail earth contactor

	Associated equipment may include:
	· DC feeders 

· surge arresters 

· isolating links 

· bus bar

· cables

· cable supports

· pits and enclosures

· control wiring of protection/alarm systems

·  metering

· supervisory interface and 

· cabinets

	Test and measurement equipments may include:
	· multi meters

· ductor

· megger tester 

· ammeter

· voltmeter

· 1500 V dropout test sets

	Drawings can refer to:
	· wiring

· schematic 

· operating and substation arrangement diagrams 

· cable block and schedule diagrams and 

· building layouts

	Confined spaces may apply to:
	· pits 

· cable tunnels 

· false floors and 

· cable basements

	Protection systems may include:
	· Buchholz

· frame leakage 

· over current 

· earth leakage 

· reverse current 

· Delta I and diode protection

	Evidence Guide

	Critical aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace

procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles or substations

· Enterprise specific - specialized tools

· Substation DC circuit breaker principles

· Substation tools and equipment

	Underpinning Skills
	Demonstrates skills to:

· Low voltage - energized work practices for substations

· Electrical safe working practice

· Enterprise specific - policy and procedures and instructions

· Enterprise specific - OHS instruction

· Enterprise specific - technical drawing and documents

· Enterprise specific - switching diagrams

· Enterprise specific - equipment installation procedures

· Substation DC circuit breaker installation

· Substation DC circuit breaker maintenance

	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-Electrical and  Electronics Level IV

	Unit Title 
	Maintain High Current DC Switchgear and Equipment

	Unit Code
	EIS EEM4  27 0612

	Unit Descriptor
	This unit covers the maintenance of DC switchgear and other equipment which may include rectifier transformers, rectifiers, invertors, isolators and links, harmonic filters, negative reactors and EDRs. It encompasses the maintenance, including the diagnosing of faults and replacement and repair to ensure correct maintenance to prescribed procedures and standards. It also encompasses the isolation of systems and/or circuits for safe working according to work plans and the visual inspection and necessary checks to ensure safe energizing, as well as updating of maintenance data and relevant quality assurance documentation.


	Elements
	Performance Criteria

	1. Prepare/plan to maintain high current DC switchgear and equipment
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analyzed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritized, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritized and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritized, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorization checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimize risk and damage to property and personnel in accordance with established procedures.

	2. Carry out the maintenance of high current DC switchgear and equipment
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimize waste are implemented and monitored in accordance with established procedures.

2.2 CPR, Rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognized and hazards and assessed OHS risks are reported to the immediate authorized persons for directions according to established procedures.

2.6 Maintenance and repair of high current DC switchgear and equipment is carried out, in accordance with the work schedule and requirements and/or established procedures.

2.7 Essential Knowledge and Associated Skills for the safe maintenance of high current DC switchgear and equipment is applied to ensure completion in an agreed timeframe and to quality standards with a minimum of waste according to requirements.
2.8 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Complete the maintenance of high current DC switchgear and equipment
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and equipment made ready for service.

3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed, processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	DC switchgear and other equipment includes but is not limited to:
	· Direct Current Circuit Breakers

· rectifier transformers

· rectifiers

· invertors

·  isolators and links

· harmonic filters

· negative reactors and energy dissipating resistors (EDR’s) and 

· rail earth contactor

	Associated equipment may include:
	· DC feeders

· surge arresters

· isolating links

· bus bar

· cables

· cable supports

· pits and enclosures 

· protection/alarm systems 

· control wiring

·  metering

·  supervisory interface

· cabinets

	Associated components may include:
	· main and auxiliary contacts

· holding coils

· contractors

· bus bar fingers

· diodes

· heat sinks

·  capacitors

· fuses

· metering

· shunts

· resistors banks

· resistor bank housing

	Test and measurement equipments may include:
	· multi meters

· ductor

·  megger tester

· ammeter

· voltmeter

· 1500V drop out test set 

· feeler gauge

	Drawings can refer to:
	· wiring

· schematic

· operating and substation arrangement diagrams

· cable block and schedule diagrams and 

· building layouts

	Confined Spaces may apply to:
	· pits

· cable tunnels

· false floors and 

· cable basements

	Protection systems may include:
	· Buchholz 

· frame leakage 

· over current 

· earth leakage

·  reverse current 

· Delta I

· Diode protection.


	Evidence Guide

	Critical aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace

procedures and practices including the use of risk control

measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Enterprise specific - specialized tools

· Substation DC circuit breaker principles

· Substation tools and equipment


	Underpinning Skills
	Demonstrates skills to:

· Electrical safe working practice

· Low Voltage - enEISized work practices for substations

· Enterprise specific - policy and procedures and instructions

· Enterprise specific - OHS instruction

· Enterprise specific - technical drawing and documents

· Enterprise specific - switching diagrams

· Enterprise specific - equipment installation procedures

· Substation DC circuit breaker maintenance

· Substation DC circuit breaker installation

	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-Electrical and  Electronics Level IV

	Unit Title 
	Maintain HV Power System Static VAR Compensators

	Unit Code
	EIS EEM4 28 0612

	Unit Descriptor
	This unit covers the maintenance and repair of high voltage power system static VAR compensators including the diagnosis of faults and the replacement and repairing of high voltage power system static VAR compensator components in accordance with enterprise requirements. It includes diagnostic and pre-commissioning tests and the interpretation of tests results against agreed specifications.


	Elements
	Performance Criteria

	1. Prepare/plan to maintain high voltage power system static VAR compensators
	1.1 Work schedules including drawings, plans, requirements procedures and material lists are acquired, analyzed and the extent of work determined.

1.2 Relevant requirements and established procedures for the work are communicated to all personnel and identified for all work sites.

1.3 Hazards are identified, OHS risks assessed and control measures are prioritized, implemented and monitored including emergency exits kept clear, to ensure safe systems of work are followed and according to established procedures.

1.4 Work is prioritized and sequenced for the most efficient and effective outcome following consultation with others for completion within acceptable timeframes, to agreed quality standards and in accordance with established policies and procedures.

1.5 Risk control measures are identified, prioritized, implemented and evaluated against the work schedule.

1.6 Resources including personnel, equipment, tools and personal protective equipment required for the job are identified, acquired and confirmed in safe/technical working order.

1.7 Liaison issues with other personnel and/or authorities are resolved and activities coordinated to facilitate the work.

1.8 Personnel participating in the work including plant operators and contractors are fully briefed, their respective responsibilities explained and coordinated and appropriate authorization checked in accordance with established procedures.
1.9 Work site is prepared according to the work schedule and to minimize risk and damage to property and personnel in accordance with established procedures.

	2. Carry out  maintenance on high voltage power system static VAR compensators
	2.1 OHS and sustainable energy principles and practices to reduce the incidence of accidents and minimize waste are implemented and monitored in accordance with established procedures.

2.2 CPR, rescue from live electrical apparatus and other related safety procedures are in place according to requirements and established procedures.

2.3 Safe working documentation is acquired and requirements completed in accordance with established procedures.

2.4 Lifting, climbing and working aloft, use of power tools/equipment techniques and practices are safely exercised in accordance with established procedures.

2.5 Hazard warnings and safety signs are recognized and hazards and assessed OHS risks are reported to the immediate authorized persons for directions according to established procedures.

2.6 Maintenance and repair of high voltage power system static VAR compensators is carried out, applying Essential Knowledge and Associated Skills, and in accordance with the work schedule and requirements and/or established procedures.

2.7 Maintenance and repair of high voltage power system static VAR compensators is completed in an agreed timeframe and to quality standards with a minimum of waste according to requirements.

2.8 Pre-service tests and measurements are conducted in accordance with enterprise procedures.
2.9 Unplanned events or conditions are responded to in accordance with established procedures.

	3. Complete the maintenance of high voltage power system static VAR compensators
	3.1 Work undertaken is checked against work schedule for conformance with requirements, anomalies reported and solutions identified in accordance with established procedures.

3.2 Safe working documentation is surrendered and high voltage static VAR compensator is made ready for service
3.3 Work site is rehabilitated, cleaned up and confirmed safe in accordance with established procedures.

3.4 Tools, equipment and any surplus resources and materials are cleaned, checked and returned to storage in accordance with established procedures.
3.5 Required works completion records, reports and/or documentation and information are completed processed and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	Checks and measurements may include:
	· inspection and cleaning

·  identification of defective/unserviceable components

· functional tests and 

· control/alarm system checks


	Evidence Guide

	Critical aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace

procedures and practices including the use of risk control

measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Low voltage switching principles

· Enterprise specific - specialized tools

· Substation tools and equipment

· Equipment components and materials - substations

· Substation control systems design principles

· High voltage insulation systems principles - substations

· Power transformers and reactor principles - substations

· Static reactive plant principles - substations

	Underpinning Skills
	Demonstrates skills to:

· Electrical safe working practice and 
· Low voltage - energized work practices for substations

· Enterprise specific - policy and procedures instructions

· Enterprise specific - OHS instructions

· Enterprise specific - technical drawing and documents

· Enterprise specific - switching diagrams

· Enterprise specific - equipment installation procedures

· Enterprise specific - data management processes

· Typical fault conditions and symptoms

· Analyze and interpret results and measurements - substations
· Substation safety practices

· Substation switching practices

	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-Electrical and  Electronics Level IV

	Unit Title 
	Test and Maintain Metering Schemes

	Unit Code
	EIS EEM4  29 0612

	Unit Descriptor
	This unit covers the testing of metering schemes and includes isolation, inspection, monitoring, testing, adjustment, and repair, refurbishment and or overhaul and functional checks on schemes including ammeters, voltmeters, watt meters, VAR meters and energy metering. It also includes the understanding of the purpose of the testing so as to prove accuracy and suitability of the metering for the required task.


	Elements
	Performance Criteria

	1. Plan for the testing and maintenance of metering schemes
	1.1 OHS practices/procedures and environmental and sustainable energy procedures, which may influence the testing and maintenance of metering schemes, are reviewed and determined.

1.2 Purpose of the testing and maintenance of metering schemes is established after data is analyzed and expected outcomes of the work are confirmed with the appropriate personnel.

1.3 Organizational established procedures on policies and specifications for the testing and maintenance of metering schemes are obtained or established with the appropriate personnel.

1.4 Testing procedures are discussed with/directed to the appropriate personnel in order to ascertain the project brief.

1.5 Testing parameters are established from organizational established procedures on polices and specifications.

1.6 Equipment/tools and personal protective equipment are selected based on specified Performance Criteria and established procedures.

1.7 Work roles and tasks are allocated according to requirements and individuals’ competencies.

1.8 Work is prioritized and sequenced for the most efficient/effective outcome, completed within an acceptable timeframe to a quality standard and in accordance with established procedures.

1.9 Liaison and communication issues with other/authorized personnel, authorities, clients and land owners are resolved and activities coordinated to carry out work.

1.10 Risk control measures are identified, prioritized and evaluated against the work schedule.
1.11 Relevant work permits are secured to coordinate the performance of work according to requirements and/or established procedures.

	2. Carry out the testing and maintenance of metering schemes
	2.1 Circuit/systems modeling is used to evaluate alternative proposals as per established procedures.

2.2 OHS and Sustainable energy principles, functionality and practices to reduce the incidents of accidents and minimize waste are incorporated into the project in accordance with requirements and/or established procedures.

2.3 Testing and maintenance of metering schemes decisions are made on the basis of safety and effective outcomes according to requirements and/or established procedures.

2.4 Mathematical/engineering models of the testing and maintenance of metering schemes are used to analyze the effectiveness of the finished project as per requirements and established procedures.

2.5 Technical advice is given to potential hazards, safety risks and control measures so that monitoring and preventative action can be undertaken and/or appropriate authorities consulted, where necessary, in accordance with requirements and established procedures.

2.6 Essential knowledge and associated skills is applied to analyze specific data and compare it with compliance specifications to ensure completion of the project within an agreed timeframe according to requirements.

2.7 Testing and maintenance of metering schemes is undertaken according to requirements and established procedures.

2.8 Work teams/groups are arranged/coordinated/evaluated to ensure planned goals are met according to established procedures.

2.9 Solutions to non-routine problems are identified and implement, using acquired Essential Knowledge and Associated Skills, according to requirements.

2.10 Quality of work is monitored against personal performance agreement and/or established organizational and professional standards.
2.11 Strategic plans are developed incorporating organization initiatives as per established procedures.

	3. Complete the testing and maintenance of metering schemes
	3.1 Final inspections of the testing and maintenance of metering schemes are undertaken to ensure they comply with all requirements and include all specifications and documentations needed to complete the project.

3.2 Appropriate personnel are notified of completion and reports and/or completion documents are finalized /commissioned.

3.3 Reports and/or completion documents are submitted to relevant personnel/organizations for approval and, where applicable, statutory or regulatory approval.
3.4 Approved copies of the testing and maintenance of metering schemes documents are issues and records are updated in accordance with established procedures.


	Variable
	Range

	Isolation, functional checks, inspection, monitoring, testing, adjustment, and repair, refurbishment and or overhaul procedures on schemes including:
	· ammeters

· voltmeters

· watt meters

· VAR meters and 

· energy metering


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace

procedures and practices including the use of risk control

measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Occupational Health and Safety principles - enterprise responsibilities

· Statutory and safety considerations

· Locate and rectify faults in electrical equipment

· Metering devices and principles

· Disconnect and reconnect fixed wiring electrical equipment principles

· Harmonics

	Underpinning Skills
	Demonstrates skills to:

· Electrical safe working practices

· Visual inspection procedures

· Test equipment C – metering

· Disconnect and reconnect fixed wiring electrical equipment fundaments

· Fault finding and diagnostic 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-Electrical and  Electronics Level IV

	Unit Title 
	Commission Metering Schemes

	Unit Code
	EIS EEM4  30 0612

	Unit Descriptor
	This unit covers the commissioning of metering schemes and includes, isolation, inspection, monitoring, testing, adjustment, and repair, refurbishment and or overhaul and function checks on schemes including ammeters, voltmeters, watt meters, VAR meters and energy metering. It also includes an emphasis on ensuring that the metering is connected into the power system safely and correctly and that it returns valid information.


	Elements
	Performance Criteria

	1. Plan for the commissioning of metering schemes
	1.1 OHS practices/procedures and environmental and sustainable energy procedures, which may influence the commissioning of metering schemes, are reviewed and determined.

1.2 Purpose of the commissioning of metering schemes is established after data is analyzed and expected outcomes of the work are confirmed with the appropriate personnel.

1.3 Organizational established procedures on policies and specifications for the commissioning of metering schemes are obtained or established with the appropriate personnel.

1.4 Testing procedures are discussed with/directed to the appropriate personnel in order to ascertain the project brief.

1.5 Testing parameters are established from organizational established procedures on polices and specifications.

1.6 Equipment/tools and personal protective equipment are selected based on specified Performance Criteria and established procedures.

1.7 Work roles and tasks are allocated according to requirements and individuals’ competencies.

1.8 Work is prioritized and sequenced for the most efficient/effective outcome, completed within an acceptable timeframe to a quality standard and in accordance with established procedures.

1.9 Liaison and communication issues with other/authorized personnel, authorities, clients and land owners are resolved and activities coordinated to carry out work.

1.10 Risk control measures are identified, prioritized and evaluated against the work schedule.
1.11 Relevant work permits are secured to coordinate the performance of work according to requirements and/or established procedures.

	2. Carry out the commissioning of metering schemes
	2.1 Circuit/systems modeling are used to evaluate alternative proposals as per established procedures.

2.2 OHS and Sustainable energy principles, functionality and practices to reduce the incidents of accidents and minimize waste are incorporated into the project in accordance with requirements and/or established procedures.

2.3 Commissioning of metering schemes decisions are made on the basis of safety and effective outcomes according to requirements and/or established procedures.

2.4 Mathematical/engineering models of the commissioning of metering schemes are used to analyze the effectiveness of the finished project as per requirements and established procedures.

2.5 Technical advice is given to potential hazards, safety risks and control measures so that monitoring and preventative action can be undertaken and/or appropriate authorities consulted, where necessary, in accordance with requirements and established procedures.

2.6 Essential Knowledge and Associated Skills is applied to analyze specific data and compare it with compliance specifications to ensure completion of the project within an agreed timeframe according to requirements.

2.7 Testing of the commissioning of metering schemes is undertaken according to requirements and established procedures.

2.8 Work teams/groups are arranged/coordinated/evaluated to ensure planned goals are met according to established procedures.

2.9 Solutions to non-routine problems are identified and implement, using acquired Essential Knowledge and Associated Skills, according to requirements.

2.10 Quality of work is monitored against personal performance agreement and/or established organizational and professional standards.
2.11 Strategic plans are developed incorporating organization initiatives as per established procedures.

	3. Complete the commissioning of metering schemes
	3.1 Final inspections of the commissioning of metering schemes are undertaken to ensure they comply with all requirements and include all specifications and documentations needed to complete the project.

3.2 Appropriate personnel are notified of completion and reports and/or completion documents are finalized/ commissioned.

3.3 Reports and/or completion documents are submitted to relevant personnel/organizations for approval and, where applicable, statutory or regulatory approval.
3.4 Approved copies of the commissioning of metering schemes documents are issues and records are updated in accordance with established procedures.


	Variable
	Range

	This unit shall/may be demonstrated in relation to the commissioning of metering schemes and may include the following:
	· isolation

· inspection 

· monitoring 

· testing

· adjustment and repair



	refurbishment and or overhaul and function checks on schemes including:
	· ammeters

· voltmeters

· watt meters

· VAR meters and 

· energy metering


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace procedures and practices including the use of risk control measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Occupational Health and Safety principles - enterprise responsibilities

· Metering devices and principles

	Underpinning Skills
	Demonstrates skills to:

· Electrical safe working practices

· Metering installations

· Statutory and safety considerations

· Visual inspection procedures

· Commissioning procedures

· Test equipment C – metering 

· Fault finding and diagnostic 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-Electrical and  Electronics Level IV

	Unit Title 
	Perform Accuracy Checks on Instrument Transformers

	Unit Code
	EIS EEM4 31 0612

	Unit Descriptor
	This unit covers the task of undertaking accuracy checks on instrument transformers and includes proving their functionality. It also includes current and voltage instrument transformers having various operating principles, which are designed for metering, protection, and monitoring or control usage. It also encompasses tasks associated with the isolation from other secondary circuits, inspection, and measurement of excitation curves, measurement of phase and ratio errors and comparison of results with previous historical results and/or published specifications.


	Elements
	Performance Criteria

	1. Plan for accuracy checks on instrument transformers
	1.1 OHS practices/procedures and environmental and sustainable energy procedures, which may influence the performance of accuracy checks on instrument transformers, are reviewed and determined.

1.2 Purpose of the performance of accuracy checks on instrument transformers is established after data is analyzed and expected outcomes of the work are confirmed with the appropriate personnel.

1.3 Organizational established procedures on policies and specifications for the performance of accuracy checks on instrument transformers are obtained or established with the appropriate personnel.

1.4 Testing procedures are discussed with/directed to the appropriate personnel in order to ascertain the project brief.

1.5 Testing parameters are established from organizational established procedures on polices and specifications.

1.6 Equipment/tools and personal protective equipment are selected based on specified Performance Criteria and established procedures.

1.7 Work roles and tasks are allocated according to requirements and individuals’ competencies.

1.8 Work is prioritized and sequenced for the most efficient/effective outcome, completed within an acceptable timeframe to a quality standard and in accordance with established procedures.

1.9 Liaison and communication issues with other/authorized personnel, authorities, clients and land owners are resolved and activities coordinated to carry out work.

1.10 Risk control measures are identified, prioritized and evaluated against the work schedule.
1.11 Relevant work permits are secured to coordinate the performance of work according to requirements and/or established procedures.

	2. Carry out  accuracy checks on instrument transformers
	2.1 Circuit/systems modeling are used to evaluate alternative proposals as per established procedures.

2.2 OHS and Sustainable energy principles, functionality and practices to reduce the incidents of accidents and minimize waste are incorporated into the project in accordance with requirements and/or established procedures.

2.3 Performance of accuracy checks on instrument transformer decisions are made on the basis of safety and effective outcomes according to requirements and/or established procedures.

2.4 Mathematical and/or engineering models of the performance of accuracy checks on instrument transformers are used to analyze the effectiveness of the finished project as per requirements and established procedures.

2.5 Technical advice is given to potential hazards, safety risks and control measures so that monitoring and preventative action can be undertaken and/or appropriate authorities consulted, where necessary, in accordance with requirements and established procedures.

2.6 Essential Knowledge and Associated Skills is applied to analyze specific data and compare it with compliance specifications to ensure completion of the project within an agreed timeframe according to requirements.

2.7 Accuracy checks on instrument transformers are undertaken according to requirements and established procedures.

2.8 Work teams/groups are arranged/coordinated/evaluated to ensure planned goals are met according to established procedures.

2.9 Solutions to non-routine problems are identified and implement, using acquired Essential Knowledge and Associated Skills, according to requirements.

2.10 Quality of work is monitored against personal performance agreement and/or established organizational and professional standards.
2.11 Strategic plans are developed incorporating organization initiatives as per established procedures.

	3. Complete the performance of accuracy checks on instrument transformers
	3.1 Final review of test results on instrument transformers are undertaken to ensure they comply with all requirements and include all specifications and documentations needed to complete the project.

3.2 Appropriate personnel are notified of completion and reports and/or completion documents are finalized/ commissioned.

3.3 Reports and/or completion documents are submitted to relevant personnel/organizations for approval and, where applicable, statutory or regulatory approval.
3.4 Approved copies of the performance of accuracy checks on instrument transformers documents are issues and records are updated in accordance with established procedures.


	Variable
	Range

	This unit shall/may be demonstrated in relation to the task of undertaking accuracy checks on instrument transformers and includes:
	· proving their functionality and, 

· shall/may be demonstrated using the following: 

· current instrument transformers, voltage instrument transformers


	Evidence Guide

	Critical aspects of Competence
	Assessment requires evidence that the candidate:

· Implement Occupational Health and Safety workplace

procedures and practices including the use of risk control

measures

· Apply sustainable energy principles and practices

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Occupational Health and Safety principles

· Occupational Health and Safety principles - enterprise 

· responsibilities

· Generation power systems

· Transmission, distribution and rail power systems

· Substations, power transmission and reactors

· Statutory and safety considerations

· Coordinating permit access authority procedures

	Underpinning Skills
	Demonstrates skills to:

· Electrical safe working practices

· Generator control systems - EHV

· System switching operations and authorization procedures - LV

· Instrument transformers

· Protection schemes

· System switching operations and authorization procedures

 - HV

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

	Assessment Methods
	Competence may be assessed through:

· Interview / Written Test / Oral Questioning

· Observation / Demonstration

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Use Engineering Applications Software

	Unit Code
	EIS EEM4  32 0612

	Unit Descriptor
	This unit covers the use of computer application relevant to engineering support work functions. It encompasses applying user preferences, using application menus and tools, entering and retrieves information, working with groups and transferring and printing files. 


	Elements
	Performance Criteria

	1. Prepare to use computer applications. 
	1.1 OHS procedures for a given work area are identified, obtained and understood through established routines and procedures. 

1.2 Established OHS risk control measures and procedures in relation to computer and keyboard use are followed. 

1.3 Application software and information required for use is obtained from appropriate sources.

1.4 On-screen instructions in relation to any anomaly such as a virus warning are followed. 

1.5 Help menu is used to resolve any straightforward start up or access issues or anomalies. 

	2. Use engineering application software. 
	2.1 Established OHS risk control measures and procedures for carrying out the work are followed. 

2.2 Techniques that apply to a particular software package are used to produce appropriate files. 

2.3 Routine checks are made to ensure accuracy of information in accordance with quality requirements. 

	3. Output information from an application. 
	3.1 Completed files are stored appropriately in accordance with enterprise requirements. 

3.2 Files are printed for formal records and/or forwarded to others. 

	4. Shut down computer 
	4.1 Files are named, arranged, saved and backed up in accordance with enterprise requirements. 

4.2 Computer shutdown procedures are followed and computer switched off. 


	Variable
	Range

	This unit shall be demonstrated in relation to using at least two of the following types of engineering applications at a basic level. 
	· Office Applications 

· Computer Aided Design 

· Engineering data analysis software 

· Engineering modeling 

· Project management 


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· 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 

· Use engineering applications software including: 

· Following application instructions to input and output information. 

· Storing information appropriately. 

· Outputting information to a printer. 

· Transferring information between systems. 

· Saving, storing and backing up files for effective retrieval by others. 

· Dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items. 

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Personal computers, engineering applications software basic 

· Occupational Health and Safety principles 

	Underpinning Skills
	Demonstrates skills to:

· Occupational Health and Safety

	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-Electrical and  Electronics Level IV

	Unit Title 
	Develop, Enter and Verify Programs for Programmable Logic Controllers Using Ladder Instruction Set

	Unit Code
	EIS EEM4 33 0612

	Unit Descriptor
	This unit covers development, installation and testing of programs for programmable logic controllers (PLC) for a system requiring extended control functions. It encompasses working safely, applying knowledge of control systems, control system development methods, ladder logic control functions, using ladder instruction set, following written instructions and documenting program development and testing activities.


	Elements
	Performance Criteria

	1. Prepare to develop enter and verify program. 
	1.1 OHS procedures for a given work area are identified, obtained and understood through established routines and procedures. 

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

1.3 Safety hazards that have not previously been identified are reported and advice on risk control measures is sought from the work supervisor. 

1.4 Control system scenario is determined from job specifications of the process/plant/machine to be controlled, and through consultation with appropriate person(s). 

1.5 Equipment, software and testing devices needed to carry out the work are obtained and checked for correct operation and safety. 

1.6 Installation of programmable controller is checked for compliance with regulations and job specification.

	2. Develop control system and enter and test program. 
	2.1 Established OHS risk control measures and procedures for carrying out the work are followed. 

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

2.3 Control solutions are developed and documented based on the specified control mode and using acceptable methods for designing control systems. 

2.4 Developed control system is converted to an appropriate form, such as flow, state and ladder diagrams, using a personal computer and software applicable to the programmable controller into which the program is to be entered.

2.5 Program is entered into the programmable control using a personal computer and appropriate software. 

2.6 Entered instructions and settings are tested as meeting those specified in by the control system scenario. 

2.7 Appropriate methods and tools are used to test control systems and operating faults and anomalies are identified and rectified.  

2.8 Methods for dealing with unexpected situations are selected 

on the basis of safety and specified work outcomes.

	3. Verify, document and report programming activities. 
	3.1 OHS work completion risk control measures and procedures are followed. 

3.2 Program is transferred from a programmable controller to an external medium for storage.

3.3 Control system specification and program are documented in accordance with established procedures. 

3.4 Work completion is reported and appropriate personnel notified in accordance with established procedures.


	Variable
	Range

	This unit shall be demonstrated in relation to 
	· developing, entering and verifying programs for programmable logic controllers using ladder instruction set 

	The program shall include:

	· Derived timers (off delay) 

· Self resetting 

· Constant duty cycle 

· Reversible counters 

· Cascading timers 

· Cascading counters 

· Combining timers and counters 

· Internal relays/flags/markers 

· Latching relays (set/reset) 

· Jump instructions 

· Master control instructions 

· Bit shift registers 

· Scan time considerations 

· One shot 

· Retentive (power fail) functions 

· Simple step sequence instructions 


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· 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 

· Develop, enter and verify programs for programmable logic controllers using ladder instruction set including: 

· Developing a control system solution to the required operating functions and parameters. 

· Identifying non-compliance conditions of device installation. 

· Converting control system to a PLC program. 

· Entering programming functions and parameters correctly. 

· Transferring programs to a PLC. 

· Correcting programming anomalies. 

· Testing and verify control system operation. 

· Transferring program to external storage. 

· Documenting control system and programming clearly. 

· Dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items. 

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Programmable controller basics 

· PLC programming basics 

· PLC programming 

· Electrical installations, programmable logic controller requirements 

· Occupational Health and Safety principles

	Underpinning Skills
	Demonstrates skills to:

· Occupational Health and Safety

	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-Electrical and  Electronics Level IV

	Unit Title 
	Develop, Enter and Verify Programs in Supervisory Control  and Data

	Unit Code
	EIS EEM4  34 0612

	Unit Descriptor
	This unit covers development, installation and testing of programs for supervisory control and data acquisition. It encompasses working safely, process analysis, developing process condition database, developing Human-Machine Interface (HMI), using dedicated SCADA software package and documenting programming activities.


	Elements
	Performance Criteria

	1. Prepare to develop programs for supervisory control and data acquisition systems. 
	1.1 OHS procedures for a given work area are identified, obtained and understood through established routines and procedures. 

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

1.3 The extent of the SCADA system is determined from design brief and process specifications. 

1.4 Process data are analyzed for development of graphical design/mimic diagrams. 

1.5 PLC analogue and digitized addresses are related to tag database. 

1.6 Tag data types are configured in the database. 

1.7 Graphic objects are created and added to a graphic library. 

1.8 Equipment, software and testing devices needed to carry out the work are obtained and checked for correct operation and safety 

	2. Develop and enter programs using dedicated supervisory control and data acquisition software. 
	2.1 Established OHS risk control measures and procedures for carrying out the work are followed. 

2.2 SCADA software is used to develop human-machine interface (HMI) of processes. 

2.3 Control functions, data acquisition components and automated tasks are programmed using SCADA software. 

2.4 Complex data is manipulated within the SCADA software. 

2.5 Alarms and limits for process variables are identified and programmed accordingly.

2.6 Trends for process variables and limits are programmed accordingly. 

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

	3. Monitor, verify and document programming activities. 
	3.1 Device operation is tested in strict accordance OHS requirements and procedures. 

3.2 Entered objects and settings are tested as meeting those specified in the design brief. 

3.3 SCADA software tools are used to test and monitor programs and operating faults, anomalies are identified and rectified. 

3.4 OHS work completion risk control measures and procedures are followed. 

3.5 SCADA system specification and program are documented in accordance with established procedures. 

3.6 Work completion is reported and appropriate personnel notified in accordance with established procedures. 


	Variable
	Range

	This unit shall be demonstrated in relation to 
	· developing entering and verifying programs in Supervisory Control and Data Acquisition systems 



	The program shall include :

	· Configuring tag type data 

· Creating at least five graphic objects 

· Adding graphic objects to the graphic library 

· Developing a HMI for a given system 

· Incorporating alarms and limits for process variables 

· Incorporating trends for process variables and limits. 

· Entering objects and testing 

· Rectifying operating faults and anomalies 


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· 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 

· Developing, entering and verifying programs in Supervisory Control and Data Acquisition systems as described in 8) and including: 

· Collecting and analyzing data accurately. 

· Converting data to an appropriate database. 

· Creating appropriate graphic object and adding them to a graphic object library. 

· Developing effective HMI. 

· Programming SCADA functions and data acquisition components correctly. 

· Manipulating complex data effectively. 

· Correcting programming faults and anomalies. 

· Documenting SCADA system and programming clearly. 

· Dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items.  

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Supervisory control and data acquisition systems programming 

	Underpinning Skills
	Demonstrates skills to:

· Occupational Health and Safety

	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-Electrical and  Electronics Level IV

	Unit Title 
	Administer User Networks

	Unit Code
	EIS EEM4  35 0612

	Unit Descriptor
	This unit covers the administration of network servers. It encompasses safe working practices, establishing and maintaining user and group permissions, network security and shared resource management, monitoring and optimizing network systems performance and reliability, maintaining currency of the network and documenting all administration activities.


	Elements
	Performance Criteria

	1. Prepare to install, upgrade and maintain network operations 


	1.1 OHS procedures for a given work area are identified, obtained and understood. 

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

1.3 The nature of the network is established from network specifications and in consultation with appropriate person(s). 

1.4 Activities are planned to meet scheduled timelines in consultation with others involved in the work. 

1.5 Network operating system versions and updates needed to maintain the network are obtained in accordance with established procedures and checked against job requirements. 

	2. Install, upgrade and maintain network operations. 
	2.1 OHS risk control measures and procedures for carrying out the work are followed. 

2.2 Server operating systems in current use are installed and upgraded and configure in accordance with developer's instructions and network requirements. (See Note 2) 

2.3 Devices and drivers, desktop environment, network protocols and services and system security are implemented in accordance with requirements. 

2.4 Access to resources is configured within the limitations specified for each user. 

2.5 Network malfunctions are identified and rectified using logical techniques and drawing knowledge of devices and drivers, storage, network protocols, connections and services and system security configuration processes. 

2.6 Network performance and reliability is monitored and optimized in accordance with established procedures. 

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

2.8 Network administration is carried out efficiently without waste of materials and energy or damage to apparatus, the surrounding environment or other services. 

2.9 Written justification is produced for network maintenance and upgrading and appropriate person(s) notified in accordance with established procedures. 

	3. Document network administration activities. 


	3.1 Network administration documentation are maintained in accordance with established procedures. 

3.2 OHS procedures for a given work area are identified, obtained and understood. 




	Variable
	Range

	This unit shall be demonstrated in relation to
	· administering at least two networks each with a different server operating system in current use


	Evidence Guide

	Critical aspects of Competence
	Assessment requires evidence that the candidate:

· 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 

· Administer user networks including: 

· Establishing network requirements and operating system versions and updates. 

· Installing, upgrading and configuring server operating system correctly. 

· Configuring access to resources for each user. 

· Identifying network malfunctions. 

· Rectifying network malfunctions. 

· Documenting network administration activities. 

· Dealing with unplanned events by drawing on essential knowledge and skills to provide appropriate solutions incorporated in a holistic assessment with the above listed items. 

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

· Network operating system implementation 

· Network operating systems essentials 

· Unix fundamentals

	Underpinning Skills
	Demonstrates skills to:

· Occupational Health and Safety

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

	Assessment Methods
	Competence may be assessed through:

· Interview / Written Test 

· 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-Electrical and  Electronics Level IV

	Unit Title 
	Plan and Organize Work

	Unit Code
	EIS EEM4 36 0612

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


	Elements
	Performance Criteria

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

1.2 Objectives are stated as measurable targets with clear time frames

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

1.4 Realistic and attainable objectives are identified 

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

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

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

2.4 Resources are allocated as per requirements of the activity

2.5 Schedule of work activities is coordinated with personnel concerned

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

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

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

4.2 Work performance is monitored

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

4.4 Reporting requirements are complied with in accordance with recommended format

4.5 Observe timeliness of report

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

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

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

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

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

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

5.6 Recommendations are prepared and presented to appropriate personnel/authorities
5.7 Feedback mechanisms are implemented in line with organization policies


	Variable
	Range

	Objectives 
	· Specific

· General

	Resources
	· Personnel

· Equipment and  technology

· Services

· Supplies and materials

· Sources for accessing specialist advice

· Budget

	Schedule of work activities
	· Daily

· Work-based

· Contractual

· Regular
	

	Work methods and practices
	· Legislated regulations and codes of practice

· Industry regulations and codes of practice

· Occupational health and safety practices  

	Work plans
	· Daily work plans

· Project plans

· Program plans

· Resource plans

· Skills development plans

· Management strategies and objectives 

	Standards
	· Performance targets

· Performance management and evaluation systems

· Occupational standards

· Employment contracts

· Client contracts

· Discipline procedures

· Workplace assessment guidelines

· Internal quality assurance

· Internal and external accountability and auditing requirements

· Training Regulation Standards

· Safety Standards

	Appropriate personnel/ authorities
	· Appropriate personnel include:

· Management

· Line Staff

	Feedback mechanisms
	Feedback mechanisms include:

· Verbal feedback

· Informal feedback

· Formal feedback

· Questionnaire

· Survey

· Group discussion


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· set objectives

· planned and scheduled work activities

· implemented work plans

· monitored work activities

· reviewed and evaluated work plans and activities

	Underpinning Knowledge and Attitudes
	Demonstrates knowledge of:

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

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

· Team work and consultation strategies

	Underpinning Skills
	Demonstrates skill of:

· Planning,  Organizing and Coordinating

· Leading

· Communication Skills

· Inter-and intra-person/motivation skills

· Presentation skills

	Resource Implications


	The following resources must be provided:

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

	Methods of Assessment
	Competence may be accessed through:

· Interview / Written exam

· Observation / Demonstration

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Establish Quality Standards 

	Unit Code
	EIS EEM4 37 0612

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


	Elements
	Performance Criteria

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

1.2 Quality specifications developed and agreed upon

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

1.4 Quality specifications are updated when necessary

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

2.2. Degree of risk for each hazard is determined.

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

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

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

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

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

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

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

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

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

5.2 Inputs are inspected to confirm capability to meet quality requirements

5.3 Work is conducted to produce required outcomes

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

5.5 Processes are adjusted to maintain outputs within specification.

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

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

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

6.4 Quality issues are raised with designated personnel

	7. Report problems that affect quality
	7.1 Recognize potential or existing quality problems.

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

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


	Variable
	Range

	Sourced
	· End-users

· Customers or stakeholders

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

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

· Workplace environment and handling of material safety, 

· Following occupational health and safety procedures designated for the task

· Respect the policies, regulations, legislations, rule and procedures for manufacturing/production/fabrication works


	Evidence Guide

	Critical Aspect of Competence
	Assessment requires evidence that the candidate:

· Monitored quality of work 

· Established quality specifications for product 

· Participated in maintaining and improving quality at work

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

· Assisted in planning of quality assurance procedures 

· Reported problems that  affect quality 

· Implemented quality assurance procedures   

	Underpinning Knowledge 
	Demonstrates knowledge of: 

· work and product  quality specifications 

· quality policies and procedures 

· improving quality at work

· hazards and critical points of operation

· obtaining and using information 

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

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

· requirements for correct preparation and operation 

· technical writing

	Underpinning Skills
	Demonstrates skills in:

· monitoring quality of work 

· establishing quality specifications for product 

· participating in maintaining and improving quality at work

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

· assisting in planning of quality assurance procedures 

· reporting problems that  affect quality 

· implementing quality assurance procedures

	Resource Implications


	The following resources must be provided:

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

	Methods of Assessment
	Competence may be assessed through:

· Interview/ Written exam / Oral questioning

· Observation/Demonstration

	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-Electrical and  Electronics Level IV

	Unit Title 
	Migrate to New Technology

	Unit Code
	EIS EEM4  38 0612

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


	Elements
	Performance Criteria

	1. Apply existing knowledge and techniques to technology and transfer


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

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

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

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


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

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

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

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

3.3 Feedback is sought from users where appropriate.


	Variables
	Range

	Environmental Considerations
	May include but is not limited to recycling, safe disposal of packaging (e.g. cardboard, polystyrene, paper, plastic) and correct disposal of waste materials by an authorized body

	Feedback
	May include surveys, questionnaires, interviews and meetings.

	Evidence Guide

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

	Underpinning Knowledge and Attitudes


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

· Knowledge of vendor product directions

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

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

· Information gathering techniques

	Underpinning Skills


	· Research skills for identifying broad features of new technologies

· Ability to assist in the decision making process

· Literacy skills in regard to interpretation of technical manuals

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

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

· General analytical skills in relation to known problems

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

	Methods of Assessment
	Competence may be assessed through:

· Interview / Written Test 

· Demonstration/ Observation with Oral Questioning

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Develop Individuals and Team

	Unit Code
	EIS EEM4 39 0612

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


	Elements
	Performance Criteria

	1. Provide team leadership
	1.1 Learning and development needs are systematically identified and implemented in line with organizational requirements
1.2 Learning plan to meet individual and group training and developmental needs is collaboratively developed and implemented

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

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

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

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

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

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

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

3.4 Records and reports of Competence are maintained within organizational requirement

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

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

4.3 Mutual concern and camaraderie are developed in the team

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

5.2 Teams members developed individual and joint responsibility for their actions

5.3 Collaborative efforts are sustained to attain organizational goals


	Variable
	Range

	Learning and development needs


	· Coaching, monitoring and/or supervision

· Formal/informal learning program

· Internal/external training provision

· Work experience/exchange/opportunities

· Personal study

· Career planning/development

· Performance evaluation

· Workplace skills assessment

· Recognition of prior learning

	Organizational requirements
	· Quality assurance and/or procedures manuals

· Goals, objectives, plans, systems and processes

· Legal and organizational policy/guidelines and  requirements

· Safety policies, procedures and programs

· Confidentiality and security requirements

· Business and performance plans

· Ethical standards

· Quality and continuous improvement processes and standards

	Feedback on performance
	· Formal/informal performance evaluation 

· Obtaining feedback from supervisors and  colleagues

· Obtaining feedback from clients

· Personal and reflective behavior strategies

· Routine and organizational methods for monitoring  service delivery

	Learning delivery methods
	· On the job coaching or monitoring

· Problem solving

· Presentation/demonstration

· Formal course participation

· Work experience and involvement in professional networks

· Conference and seminar attendance

	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate:

· identified and implemented learning opportunities for others

· gave and received feedback constructively

· facilitated participation of individuals in the work of the team

· negotiated plans to improve the effectiveness of learning

· prepared learning plans to match skill needs

· accessed and designated learning opportunities

	Underpinning Knowledge and Attitude
	Demonstrates knowledge of:

· coaching and monitoring principles

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

· understanding how to facilitate team development and improvement

· understanding methods and techniques to obtain and interpreting feedback

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

· knowledge of career paths and competence standards in the industry

	Underpinning Skills
	Demonstrates skills in:

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

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

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

· coaching and mentoring skills to provide support to colleagues

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

· facilitation to conduct small group training sessions

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

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

	Methods of Assessment
	Competence may be accessed through:

· Interview / Written 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-Electrical and  Electronics Level IV

	Unit Title 
	Utilize Specialized Communication Skills

	Unit Code
	EIS EEM4 40 0612

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


	Elements
	Performance Criteria

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

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

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

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

2.2 Channels of communication are established and reviewed regularly

2.3 Coaching in effective communication is provided 

2.4 Work related network and relationship are maintained as necessary

2.5 Negotiation and conflict resolution strategies are used where required

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

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

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

3.3 Appropriate media is utilized  to enhance presentation

3.4 Differences in views are respected

3.5 Written communication is consistent with organizational standards

3.6 Inquiries are responded in a manner consistent with organizational standard

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

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

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

4.4 Relevant information are provided to group to facilitate outcomes

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

4.6 Specific communication needs of individuals are identified and addressed

	5. Conduct interview
	5.1 A range of appropriate communication strategies are employed in interview situations
5.2 Records of interviews are made and maintained in accordance with organizational procedures

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


	Variable
	Range

	Strategies 
	· Recognizing own limitations

· Utilizing techniques and aids

· Providing written drafts

· Verbal and non verbal communication

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

· Using active listening

· Making decision about appropriate words, behavior

· Putting together response which is culturally appropriate

· Expressing an individual perspective

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

	Types of Interview
	· Related to staff issues

· Routine

· Confidential 

· Evidential

· Non-disclosure

· Disclosure

	Interview situations
	· Establish rapport

· obtain facts and information

· Facilitate resolution of issues

· Develop action plans

· Diffuse potentially difficult situation


	Evidence Guide

	Critical Aspects of Competence
	Assessment requires evidence that the candidate: 

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

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

	Underpinning Knowledge and Values
	Demonstrates knowledge of:

· communication process

· dynamics of groups and different styles of group leadership

· communication skills relevant to client groups

	Underpinning Skills
	Demonstrates skills to:

· full range of communication techniques including:

· active listening

· feedback

· interpretation

· role boundaries setting

· negotiation

· establishing empathy

· communication strategies

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

	Resource Implications
	Access to appropriate workplace where assessment can take place

	Methods of Assessment
	Competence may be assessed through

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

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Manage and Maintain Small/Medium Business Operation

	Unit Code
	EIS EEM4 41 0612

	Unit Descriptor
	This unit covers the operation of day-to-day business activities in a micro or small business. The strategies involve developing, monitoring and managing work activities and financial information, developing effective work habits, and adjusting work schedules as needed. 


	Elements
	Performance Criteria

	1. Identify daily work requirements
	1.1 Work requirements for a given time period are identified taking into consideration resources and constraints

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

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

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

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

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

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

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

3.3 Business or inquiries are responded to promptly and effectively

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

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

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

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

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

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

4.6 Outstanding accounts are collected or followed-up on

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

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

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

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


	Variable
	Range

	Resources may include:
	· staff

· money

· time

· equipment

· space

	Business goals may include:
	· sales targets

· budgetary targets

· team and individual goals

· production targets

· reporting deadlines

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

· looking for patterns

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

· eliminating possibilities

· identifying and attempting sub-tasks

· collaborating and asking for advice or help from additional sources

	Time management

strategies may include:
	· prioritizing and anticipating

· short term and long term planning and scheduling

· creating a positive and organized work environment

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

· breaking large tasks into smaller tasks

· getting additional support if identified and necessary

	Internal and external sources may include:
	· staff and colleagues

· management, supervisors, advisors or head office

· relevant professionals such as lawyers, accountants, management consultants

· professional associations

	Evidence Guide

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

· ability to identify daily work requirements and allocate work appropriately

· ability to interpret financial documents in accordance with legal requirements

	Underpinning Knowledge and Attitudes
	· Federal and Local Government legislative requirements affecting business operations, especially in regard to occupational health and safety (OHS), equal employment opportunity, industrial relations and anti-discrimination

· technical or specialist skills relevant to the business operation

· relevant industry code of practice

· planning techniques to establish realistic timelines and priorities

· identification of relevant performance measures

· quality assurance principles and methods

· relevant marketing, management, sales and financial concepts

· methods for monitoring performance and implementing improvements

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

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

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

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

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

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

· problem solving skills to develop contingency plans 

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

· evaluation skills for assessing work and outcomes

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

	Resource Implications
	The following resources should be provided:

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

	Methods of Assessment
	Competence may be assessed through:

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

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


	Occupational Standard: Power Generation and Substation Installation and Maintenance-Electrical and  Electronics Level IV

	Unit Title 
	Manage Continuous Improvement System

	Unit Code
	EIS EEM4 42 1012

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


	Elements
	Performance Criteria

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

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

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

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

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

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

	2. Develop options for continuous improvement 


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

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

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

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

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

2.6 Approve innovations through agreed organizational processes 

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

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

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

3.4 Implement contingency plans in the event of non-performance

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

3.6 Manage emerging challenges and opportunities effectively

3.7 Evaluate continuous improvement systems and processes regularly

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


	Variable
	Range

	Sustainability may include: 


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

· applying the waste management hierarchy in the workplace

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

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

· implementing ecological footprint

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

· implementing government initiatives, 

· improving resource and energy efficiency

· initiating and maintaining appropriate organisational procedures for operational energy consumption

· introducing a green office program - a cultural change program

· introducing green purchasing

· introducing national and international reporting initiatives, 

·  introducing product stewardship

· reducing emissions of greenhouse gases

· reducing use of non-renewable resources

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

· supporting sustainable supply chain.

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

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

	Performance reports may include: 


	· budget or cost variance 

· customer service 

· environmental 

· financial 

· OHS 

· quality 

· other operating parameters 


	Evidence Guide

	Critical Aspects of Competence
	Evidence of the following is essential:

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

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

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

· knowledge of quality management and continuous improvement theories 

	Underpinning Knowledge and Attitudes


	Demonstrates knowledge of:

· quality management and continuous improvement theories 

· creativity/innovation theories/concepts 

· risk management

· cost-benefit analysis methods

· creativity and innovation theories and concepts

· organizational learning principles

· quality management and continuous improvement theories

· risk management

· sustainability practices

	Underpinning Skills


	Demonstrates skills to:

· analytical skills to identify improvement opportunities in relation to 

· the services/products delivered or concepts/ideas developed

· flexibility and creativity skills to think laterally

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

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

	Resources Implication
	Access may be required to:

· workplace procedures and plans relevant to work area

· appropriate documentation and resources normally used in the workplace

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

· demonstration in the workplace

· suitable simulation

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

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

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

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

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

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


Sector:
Economic Infrastructure

Sub-Sector:  Power Generation, Transmission and Distribution
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Perform Accuracy Checks on Instrument Transformers








� HYPERLINK  \l "EIS_EEM4_34" ��EIS EEM4 34 0612� 


Develop, Enter and Verify Programs in Supervisory Control and Data Acquisition Systems








� HYPERLINK  \l "EIS_EEM4_36" ��EIS EEM4 36 0612� 


Plan and Organize Work








� HYPERLINK  \l "EIS_EEM4_35" ��EIS EEM4 35 0612�


Administer User 


Networks








� HYPERLINK  \l "EIS_EEM4_39" ��EIS EEM4 39 0612� 


Develop Individuals and Team








� HYPERLINK  \l "EIS_EEM4_37" ��EIS EEM4 37 0612� 


Establish Quality Standards








� HYPERLINK  \l "EIS_EEM4_38" ��EIS EEM4 38 0612� 


Migrate to New Technology








� HYPERLINK  \l "EIS_EEM4_40" ��EIS EEM4 40 0612� 


Utilize Specialized Communication Skills








� HYPERLINK  \l "EIS_EEM4_41" ��EIS EEM4 41 0612�


Manage and Maintain Small/Medium Business Operation








Power Line Works Support





Power Generation Operation and Maintenance Support





Power Transmission, Distribution, Inspection and Maintenance





Power Generation and Substation Operation and Maintenance Support








Power Distribution Network Infrastructure/ System Installation and Maintenance








Power Generation and Substation Installation and Maintenance- Mechanical 





Power Generation Operation





Power Substation Operation





Power Transmission Systems Installation and Maintenance





Power Generation and Substation Installation and Maintenance- Electrical and Electronics








Power Transmission System





Power Distribution Network Infrastructure System Installation








Power Generation and Substation Installation and Maintenance Electrical and Electronics 








Power Generation Operation








Power 


System Operation








Power Generation Installation and Maintenance-Mechanical





Level I





Level II





Level III





Level IV





Level V





Power Generation and Substation Management





Power System Operation Management





Power Transmission and Distribution Management





� HYPERLINK  \l "EIS_EEM3_35_0212" ��EIS EEM3 35 1012�


Maintain Quality System and Continuous Improvement Processes (Kaizen)








� HYPERLINK  \l "EIS_EEM4_42_0212" ��EIS EEM4 42 1012�


Manage Continuous Improvement System
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