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COURSE DESIGN

COURSE TITLE
:
ELECTRICAL INSTALLATION AND MAINTENANCE NC III
NOMINAL DURATION
:
396 hours
COURSE DESCRIPTION 
:

This course is designed to equip individual with knowledge, operational skills and attitudes in electrical installation and maintenance. It includes installation, servicing and maintaining, troubleshooting works.
ENTRY REQUIREMENTS:  

An individual who wishes to undergo this course must possess the following:

· Basic knowledge and training equivalent to a holder of Electrical Installation and Maintenance NC II

· Can communicate both orally and in writing

· Physically and mentally fit 
· With good moral character

· Can perform basic mathematical computation

COURSE STRUCTURE:
BASIC COMPETENCIES

20 hours
	UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	1.
Lead workplace communication
	1.1
Leading workplace communication
	· Communicate information about workplace processes

· Lead workplace discussions

· Identify and communicate issues arising in the workplace
	4 hours

	2.
Lead small teams
	2.1
Leading small team
	· Provide team leadership

· Assign responsibilities among members

· Set performance expectation for team members

· Supervise team performance
	3 hours

	3.
Develop and practice negotiation skills
	3.1
Developing and practicing negotiation skills
	· Plan negotiations

· Participate in negotiations
	4 hours

	4.
Solve problems related to work activities
	4.1 Identifying/ determining fundamental cause of problem
	· Explain the analytical techniques

· Identify the problem

· Determine the possible cause/s of the problem
	3 hours

	5.
Use mathematical concepts and techniques
	5.1
Using mathematical concepts and techniques
	· Identify mathematical tools and techniques to solve problems

· Apply mathematical procedure/solution

· Analyze results
	3 hours

	6.
Use relevant technologies
	6.1
Using relevant technologies
	· Study / select appropriate technology

· Apply relevant technology

· Maintain / enhance relevant technology
	3 hours


COMMON COMPETENCIES

32 hours
	UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	1. Prepare materials and tools
	1.1
Preparing materials and tools
	· Identify materials

· Request materials

· Receive and inspect materials

· Store manuals
	8 hours

	2. Observe procedures, specifications and manuals of instructions
	2.1
Observing procedures, specifications and manual of instructions
	· Identify and access specifications/manuals

· Apply information on manual

· Store manuals
	8 hours

	3. Interpret technical drawing and plans
	3.1
Interpreting technical drawing and plans
	· Analyze sign,  symbols and  data

· Interpret technical drawing and plans
	6 hours

	4. Perform mensurations and calculations
	4.1
Performing mensurations and calculations
	· Select measuring instruments

· Carry-out measurements and calculations
	4 hours

	5. Maintain tools and equipment
	5.1
Maintaining tools and equipment
	· Check condition of hand tools and measuring tools and  equipment

· Perform preventive maintenance
· Store tools and equipment
	6 hours


CORE COMPETENCIES

344 hours

	UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	1. Prepare electric and hydraulic tools
	1.1
Preparing electrical power and hydraulic tools


	· Select and identify of electric power and hydraulic tools.      

· Maintain electrical power and hydraulic
	16 hours

	2. Perform roughing-in activities for bus ducts and underfloor ducts.
	2.1
Performing roughing-in activities for bus and underfloor installation
	· Install bus duct or bus way and fittings.

· Install underfloor duct and fittings.
	24 hours

	3. Perform installation of wiring devices for floor and ground fault current interrupting outlets
	3.1
Performing installation of floor and ground fault current interrupter

	· Select the wiring devices used for floor and ground fault current interrupter.

· Install the wiring devices for floor and ground fault current interrupter based on standard

· Notify the completion of work in accordance with the requirement
	24 hours

	4. Perform installation of electrical protection system for lightning and grounding. 
	4.1
Performing installation of electrical protection system for lightning and grounding.
	· Plan and prepare work.

· Install electrical protection system.

· Notify completion of work.
	40 hours

	5. Perform installation of electrical lighting system on auxiliary outlets and lighting fixtures
	5.1
Performing installation of electrical lighting system on auxiliary outlets and lighting fixtures
	· Plan and prepare work.

· Install lighting fixtures.

· Notify the completion or work in accordance with the requirement
	40 hours

	6. Perform installation of data measurement and control systems on electrical and auxiliary equipment
	6.1
Performing installation of data measurement and control systems on electrical and auxiliary equipment
	· Plan and prepare work.

· Request materials, tools and equipment needed.

· Install electrical, auxiliary and protection system equipment.

· Install electrical wiring.

· Notify completion of work.
	80 hours

	7. Assemble electrical lighting and motor control system
	7.1
Assembling electrical lighting and motor control system

	· Check / review type and purpose of electrical control system
· Request materials, tools and equipment
· Inspect electrical materials and tools
· Assemble electrical control system
· Notify completion of work
	40 hours

	8. Perform maintenance, troubleshooting and repair works

	8.1
Performing maintenance, troubleshooting and repair works

	· Plan, prepare and coordinate maintenance works.

· Maintain electrical system or equipment

· Troubleshoot faults in an electrical system or equipment

· Notify completion of work
	80 hours


TRAINER’S QUALIFICATIONS:

· Must have undergone training on Training Methodology III (TM III)

· Must be a holder of National Certificate Level IV, its equivalent or higher qualification

· Good moral character 

· Must be computer literate

· Must be physically and mentally fit

· Must have 1 year industry experience and/or teaching experience
*Optional:  Only when required by the hiring institution

COURSE DELIVERY:
· Group discussion

· Demonstration

· Film viewing

· Modular instruction

· Practical application

· On-the-job-training

ASSESSMENT METHODS:
· Written examination

· Demonstration of practical skills

· Direct observation

· Interview

RESOURCES:
	TOOLS
	EQUIPMENT
	MATERIALS

	· Push and pull rule 

· Meter stick

· Spirit level/water level

· Screw driver

· Pliers

· Wrench box

· Screw driver

· Crimping tools

· Bending tool

· Swaging tool 

· Flaring tool

· Tube cutters

· Vernier caliper

· Adjustable wrench

· Open end wrench

· Multi-tester

· Clamp ammeter

· Megger tester

· Leak detector

· System analyzer

· Digital thermometer
	· Masonry drill

· Motor compressor

· Fan motor

· High pressure water

· Vacuum pump

· Evaporator fan and motor

· Oxy-acetylene welding outfit

· Evaporator fan and motor

· Condenser fan motor

· Overload protector

· Arc welding machine

· Recovery/recycling machine
	· Form report
· Blueprint

· Manufacturer’s manual

· Sealant

· Condensate drain

· Electrical wire

· Circuit breaker/safety switch

· Wiring diagrams

· Courseware (Learning elements and manuals)

· Switch

· Capacitor

· Relay

· Philippine Electrical Code

· Electrical tape

· Air filters

· Requisition slip

· Oil

· Grease

· Rags

· Soap

· Sand paper

· Refrigerant cylinder

· Nitrogen gas

· Personal protective equipment

· Tubes (copper, steel, aluminum relevant to required activity task.

· Filler rolls (bronze, steel, aluminum relevant to required activity/ task 

· Fluxes (borax, aluminum and silver)

· Fittings

· Nitrogen regulator

· High pressure washer

· Strike lighter

· Defective electrical controls

· Relays

· Timer

· Rotary switch

· Pull-push switch

· Thermostat

· Good condition electrical controls

· Switch pull-push/rotary

· Defective capacitors

· Filter

· Borax

· Filter drier

· Teflon tape

· Copper elbow 

· Copper onion

· Copper elbow 3/8” OD

· Filter drier connection


MODULES OF INSTRUCTIONS

BASIC COMPETENCIES
ELECTRICAL INSTALLATION AND MAINTENANCE NC III

Basic Worker Units Competency
Unit of Competency  
:
Lead Workplace Communication
Module Title
:
Leading Workplace Communication
Module Descriptor
:
This module covers the knowledge, skills and attitudes required to prepare different reports required in the workplace.
NOMINAL DURATION
: 
4 hours
Summary of Learning Outcomes:

Upon completion of this module the students/trainees will be able to:
LO1.
Communicate information about workplace processes.
LO2.
Lead workplace discussions.
LO3.
Identify and communicate issues arising in the workplace.
 LO1.
Communicate information about workplace processes
Assessment Criteria:
1. Appropriate communication method is selected.

2. Multiple operations involving several topic areas are communicated.

3. Questions are used to gain extra information.

4. Correct sources of information are identified.

5. Information is selected and sequenced correctly when required.

6. Verbal and written reporting are maintained in both familiar and 
unfamiliar situations.

Contents:
· Method of communication

· Communication skills

· Communication tools

· Questioning techniques 

Conditions:
The students/trainees must be provided with the following:
· Simulated workplace environment

· Communication tools

· Variety of information’s

Methodologies:
· Discussion

· Role play

· Brainstorming

Assessment MethodS:
· Direct observation

· Interview

LO2.
Lead Workplace Discussions

Assessment Criteria:
1. Responses to workplace issues are sought.

2. Response to workplace issues are provided when sought.


3. Constructive contributions are made to workplace discussion on such issues as production, quality and safety.

4. Goals and aims of actions under taken in the workplace are communicated. 

Contents:
· Method/techniques of discussion

· How to lead discussion

· How to solicit response

Conditions:
The students/trainees must be provided with the following:
· Simulated workplace environment

· Communication tools

· Variety of information’s

Methodologies:
· Discussion

· Role play

· Brainstorming

Assessment Methods:
· Direct observation

· Interview

LO3.
IDENTIFY AND COMMUNICATE ISSUES ARISING IN THE WORKPLACE
Assessment Criteria:
1. Issues and problems are identified as they arise.

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

3. Dialog is initiated with appropriate personnel.

4. Communication problems and issues are addressed as they arise.

Contents:
· Identify problems and issues

· Organizing information on  problem and issues

· Relating problems and issues

· Communication barriers affecting workplace discussions.

Conditions

The students/trainees must be provided with the following:
· Simulated workplace environment

· Communication tools

· Variety of information’s

Methodologies:

· Discussion

· Role play

· Brainstorming

Assessment Methods:

· Direct observation

· Interview

Unit of Competency
:
Lead Small Team
Module Title
:
Leading Small Team
Module Descriptor
:    This module covers the knowledge, skills and attitudes required to lead small team including setting and maintaining team and individual performance standard.
NOMINAL Duration
:
3 hours
SUMMARY OF LEARNING OUTCOMES:
Upon completion of this module the students/trainees will be able to:
LO1.
Provide team leadership.
LO2.
Assign responsibilities among members.
LO3.
Set performance expectation for team members.
LO4.
Supervise team performance.

LO1.
PROVIDE TEAM LEADERSHIP
Assessment Criteria:
1. Work requirements are identified and prescribed to members.

2. Reasons for instructions and requirements are properly disseminated to team members.

3. Team members questions, problems, concerns are recognized, discussed and dealt accordingly.

Contents:
· Communication skills required for leading small team

· Skills and techniques in promoting  team building

· Negotiating skills

· Up to date dissemination of instruction and requirements to members.

· Art of listening and treating individual team members concern 

Conditions:

The students/trainees must be provided with the following:
· Learning materials

a. team building manual

b. catalogs

c. brochures

· Simulated team

  Methodologies:
· Traditional/lecture

· Demonstration

· Case studies 

Assessment Methods:

· Written examination

· Direct observation 

LO2.
Assign Responsibilities among members
Assessment Criteria:
1. Duties and responsibilities are allocated in respect to the skills, knowledge and attitudes of every team member.

2. Duties are allocated having regard to individual preference, domestic and personal considerations.

3. Duties and responsibilities of each member are properly identified and defined.

Contents

· Duties and responsibilities of each team member

· Skills in identifying individual skills, knowledge  and attitude as basis for allocating responsibilities

· Knowledge in identifying each team member duties and responsibilities 

Conditions: 

The students/trainees must be provided with the following:
· Learning materials

· relevant legal requirements

· manuals

Methodologies

· Traditional/lecture

· Demonstration

Assessment Methods:

· Written examination

· Direct observation 

LO3.
Set Performance Expectation for Team Members
Assessment Criteria:
1. Performance expectations are established based on client needs and according to assigned requirements.

2. Performance expectations are based on individual team member’s duties and responsibilities.

3. Performance expectations are discussed and disseminated to individual team member. 

Contents

· Knowledge and skills in setting individual performance target/expectation

· Team members duties  and responsibilities

· Employee policies and procedures

· Defining performance expectations criteria 
Conditions:
The students/trainees must be provided with the following:
· Performance expectation worksheet

· Relevant legal requirements

Methodologies:
· Traditional/lecture

· Demonstration

· Case studies 

Assessment Methods:

· Written examination

· Direct observation 

LO4.
Supervise Team Performance
Assessment Criteria:
1. Monitor team member’s performance in respect to the defined performance criteria.

2. Provide team members with feedback, positive support and advice on strategies to overcome any difficulties.

3. Inform team members of any changes in the priority allocated to assignment or task.

4. Provide communication follow-up on all issues affecting the team.

Contents:
· Knowledge and skills in monitoring team member performance

· Monitoring team operation to ensure client needs  and satisfaction

· Methods of monitoring performance

· Informal/formal counseling skills

Conditions:
The students/trainees must be provided with the following:
· Performance expectation worksheet

· Relevant legal requirements

Methodologies:
· Traditional/lecture

· Demonstration

· Modular

Assessment Methods:

· Written examination

· Direct observation 

Unit of Competency
:
Develop and Practice Negotiation Skills 
Module Title
:
Developing and Practicing Negotiation Skills
Module Descriptor
:
This module covers the skills, knowledge and attitudes required to collect information in order to negotiate to a desired outcome and participate in the negotiation

NOMINAL DURATION
:
4 hours

SUMMARY OF LEARNING OUTCOMES:


Upon completion of the module, the learner/students must be able to:

LO1.
Plan negotiations

LO2.
Participate in negotiations

LO1.
PLAN NEGOTIATIONS

ASSESSMENT CRITERIA:

1. Information on preparing for negotiation is identified and included in the plan.
2. Information on creating non verbal environments for positive negotiating is identified and included in the plan.
3. Information on active listening is identified and included in the plan.
4. Information on different questioning techniques is identified and included in the plan.
5. Information is checked to ensure it is correct and up-to-date.
CONTENTS:

· Collecting information

· Preparing for negotiation

· Positive negotiating

· Creating non verbal environments

· Active listening

· Different questioning techniques

· Ensure correctness and up to date information

· Personal attributes

· Interpersonal skills

· Analytic skills

CONDITIONS:


The students/learners must be provided with the following:

· Room with facilities necessary for the negotiation process

· Human resources (negotiators)

METHODOLOGIES:

· Lecturette

· Group discussion

· Practical application

ASSESSMENT METHODS:

· Written

· Interview

· demonstration

LO2.
PARTICIPATE IN NEGOTIATIONS

ASSESSMENT CRITERIA:

1. Criteria for successful outcome are agreed upon by all parties.
2. Desired outcome of all parties are considered.
3. Appropriate language is used throughout the negotiation.
4. A variety of questioning techniques are used.
5. The issues and processes are documented and agreed upon by all parties.
6. Possible solutions are discussed and their viability assessed.
7. Areas for agreement are confirmed and recorded.
8. Follow-up action is agreed upon by all parties.
CONTENTS:

· Questioning   techniques

· Codes of practice and guidelines for the organization  

· Organizations policy and procedures for negotiations  

· Decision making and conflict resolution strategies procedures  

· Problem solving strategies on how to deal with unexpected questions and attitudes during negotiation 

· Flexibility

· Empathy  

· Interpersonal skills to develop rapport with other parties

· Communication skills  (verbal and listening)

· Observation skills 

· Negotiation skills


CONDITIONS:


The students/learners must be provided with the following:

· Room with facilities necessary for the negotiation process

· Human resources (negotiators)

METHODOLOGIES:


· Lecturette

· Group discussion

· Film showing

ASSESSMENT METHODS:

· Written

· Interview

· demonstration
Unit of Competency
:
Solve workplace problem related work Activities 

Module Title
:
IDENTIFYING / DETERMINING FUNDAMENTAL CAUSE OF PROBLEM 

Module Descriptor
: 
This module expresses the skills, knowledge and attitudes required in applying problem solving techniques to identify/determine fundamental cause of problem.
Nominal Duration
: 
3 hours
SUMMARY OF LEARNING OUTCOMES:
Upon completion of this module the students/trainees will be able to:
LO1.
Explain the analytical techniques.
LO2.
Identify the problem.
LO3.
Determine the possible cause/s of the problem.
LO1.
Explain the analytic techniques
Assessment Criteria:
1. Importance and application of analytical techniques are explained.

2. Analytical techniques such as brainstorming, cause and effects diagrams, PARETO analysis, SWOT analysis, GANT chart, PERT CPM & graphs, and scatter grams are defined.   

Contents:
· Observation, investigation & analytical techniques  

· Brainstorming

· Cause and effect diagrams

a. PARETO analysis

b. SWOT analysis

c. GANT chart

d. PERT CPM & graph

e. CATTERGRAMS

Conditions:
The students/trainees must be provided with the following:
· Course wares

· Learning materials/guides

· Computer

· OHP  

Methodologies:
· Direct observation

· Simulation /role playing

· Case studies 

Assessment Methods:

· Written

· Practical/performance test 

LO2.
Identify the problem
Assessment Criteria:
1. Variances are identified from normal operating parameters and product quality.

2. Extent, cause, and nature of the problem are defined based on observation, investigation and analytical techniques.

3. Problems are clearly stated and specified.   

Contents

· Normal operating parameters & product quality

· Identifying & clarifying the nature of problem

· Application of analytical techniques

Conditions:  
The students/trainees must be provided with the following:
· Course wares

· Learning materials/guides

· Computer

· OHP  

Methodologies:
· Direct observation

· Simulation /role playing

· Case studies 

Assessment Methods: 

· Written

· Practical/performance test 

LO3.
Determine the possible cause/s of the problem
Assessment Criteria:

1. Possible cause/s of problem are identified based on experience & the use of problem solving tools/analytical techniques.

2. Possible cause statements are developed.

3. Fundamental causes are explained.

Contents:
· Non-routine process and quality problems

· Teamwork and work allocation problem

· Safety and emergency situations and incidents

Conditions:
The students/trainees must be provided with the following:
· Course wares

· Learning materials/guides

· Computer

· OHP  

Methodologies:
· Direct observation

· Simulation /role playing

· Case studies 

Assessment Methods:

· Written

· Practical/performance test 

Unit of Competency
:
Use mathematical Concepts and techniques
Module Title
:
Using mathematical Concepts and techniques
Module Descriptor
:
This module covers the knowledge, skills and attitudes required in the application of mathematical concepts and techniques.
Nominal Duration
:
3 hours
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module, the learner/students must be able to:

LO1.
Identify mathematical tools and techniques to solve problems.

LO2.
Apply mathematical procedure/solution.

LO3.
Analyze results.

LO1.
Identify mathematical tools and techniques to solve problems
Assessment Criteria:

1. Problem areas based on given condition are identified.

2. Mathematical techniques based on the given problem are selected.

Contents:

· Four Fundamental Operations

· Steps in solving a problem 

· Standard formulas

· Conversion

· Measurement

Condition: 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Problem set

· Conversion table

· Table of formulas

· Measuring tools

Methodologies:

· Lecturette

· Self-pace

· Group discussion

Assessment Methods:

· Written

· Demonstration

LO2.
Apply mathematical procedure/solution

Assessment Criteria:
1. Mathematical techniques based on the problem identified are applied.

2. Mathematical computations are performed to the level of accuracy required for the problem.

3. Results of mathematical computation based on job requirements is determined and verified.

Contents:

· Problem-based questions

· Estimation

· Use of mathematical tools and standard formulas

· Mathematical techniques

Condition: 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Calculator

· Measuring tools/devices

· Case problems 

Methodologies:

· Lecturette

· Self-pace

· Group discussion

· Practical Work Approach

Assessment Methods:

· Written 

· Oral Interview

LO3.
Analyze Results
Assessment Criteria:

1. Results of application based on expected and required specifications and outcome is reviewed.

2. Appropriate action in case of error is applied.

Contents:

· Four Fundamental Operations

· Steps in solving a problem 

· Standard formulas

· Conversion

· Measurement

Condition: 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Problem set

· Conversion table

· Table of formulas

· Measuring tools

Methodologies:

· Lecturette

· Self-pace

· Group discussion

· Research study

Assessment Methods:

· Written

· Oral

Unit of Competency
:
Use Relevant Technologies 
Module Title
:
Using Relevant Technologies 
Module Descriptor
:
This module covers the knowledge, skills and attitudes required in selecting, sourcing and applying appropriate and affordable technologies in the workplace.

Nominal Duration
  :
3 hours
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module, the learner/students must be able to:

LO1.
Study / select appropriate technology

LO2.
Apply relevant technology.

LO3. 
Maintain / enhance relevant technology

LO1.
Study / Select Appropriate Technology

Assessment Criteria:

1. Appropriate technologies are studied based on work requirements.

2. Appropriate technologies are identified and selected based on work requirements. 

Contents:

· Machineries/ equipment and their application

· Software/ programs

Condition: 
The students/learners must be provided with the following:

· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

Methodologies:

· Lecturette

· Self-pace

· Group discussion

· Film showing

Assessment Methods:

· Written

· Interview

LO2.
Apply Relevant Technology

Assessment Criteria:

1. Relevant technology is used in carrying out function based on work requirements. 

2. Applicable software and hardware is used as per job requirement. 

3. Management concepts are observed as per established industry practices. 

Contents:

· Office technology

· Industrial technology

· System technology

· Information technology

· Training technology

· Different software / Hardware

· 5S (Proper House Keeping)

Condition: 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

Methodologies:

· Lecturette

· Self-pace

· Group discussion

· Film showing

Assessment Methods:

· Written

· Interview

LO3.
Maintain/Enhance Relevant Technology

Assessment Criteria:

1. Maintenance of technology is applied in accordance with the  industry standard operating procedure, manufacturer’s operating guidelines and occupational health and safety procedure 

2. Updating of technology is maintained through continuing education or training in accordance with job requirement.

3. Appropriate action for technology failure/ defect is immediately reported to the concerned/ responsible person or section.

Contents:

· Corrective and preventive maintenance

· Upgrading of technology

· Communication Skills

· Organizational set-up / work flow 

Condition: 
The students/learners must be provided with the following:
· Manuals

· Hand-outs

· Multimedia

· Video tape

· Brochures

· CD’s

· Internet access

· Computer

Methodologies:

· Lecturette

· Self-pace

· Group discussion

· Film showing

Assessment Methods:

· Written

· Interview

MODULES OF INSTRUCTION

COMMON COMPETENCIES
ELECTRICAL INSTALLATION AND MAINTENANCE NC III

Common Construction Industry Units of Competency

Unit of Competency
:
Prepare Materials and Tools
Module Title
:
Preparing Materials and Tools
Module Descriptor
:    This module covers the knowledge, skills and                  attitudes on identifying, requesting and receiving materials and tools based on the required performance standards.
Nominal Duration      :    8 hours

SUMMARY OF LEARNING OUTCOMES
Upon completion of the module the trainees/student should be able to:
LO1.
Identify materials & tools applicable to a specific job.
LO2.
Request appropriate materials and tools.
LO3.
Receive and inspect materials.

LO1.
Identify materials and tools applicable to a specific job 
Assessment Criteria:

1. Tools and materials are identified as per job requirements

2. Tools are classified according to its function as per job requirements. 

3. Materials are classified according to its uses to a specific project.

4. Tools and materials are selected as per job requirement. 

Content:

· Types and uses of materials and tools

· Description of materials and tools

· Listing of materials as per company standards.

Conditions:

Students/trainees must be provided with the following:
· Workplace location

· Materials relevant to the unit of competency

· Materials and tools

a. Electrical 

b. Structural

c. Welding

d. Masonry

e. Carpentry

f. Plumbing

g. Pipefitting

· Materials and tools different brand names, size, capacity and kind of application.

· Handouts/Instructional Materials
Methodologies:
· Lecture - demonstration

· Self-paced instruction

· Group discussion

Assessment Methods:

· Oral questioning

· Direct observation

· Written test

LO2.
Request appropriate materials and tools
Assessment Criteria:

1. Needed materials and tools listed as per job requirement.

2. Materials and tools are requested according to the list prepared.

3. Requests are done as per company standard operating procedures (SOP)

4. Materials and tools are substituted and provided unavailable without sacrificing cost and quality of work.

Content:

· Different forms

a. Job order slip

b. Tools and materials requisition slip

c. Borrower’s Slip

· Requisition procedures

Conditions:

Students/trainees must be provided with the following:
· Sample of company standard in tools and materials requisition.

· Job order form

· Requisition slip

· Borrowers slip

· Handouts/Instructional Materials

Methodologies:
· Lecture - demonstration

· Self-paced instruction

· Group discussion

Assessment Methods:
· Oral questioning

· Direct observation

· Written test

LO3.
Receive and inspect materials
Assessment Criteria:
1. Received and inspected materials and tools as per quantity and specification based on requisition.

2. Tools and materials are checked for damages and manufacturing defects.

3. Materials and tools received are handled with appropriate safety devices.

4. Materials and tools are set aside to appropriate location nearest to the workplace.

Content: 

· Procedures in receiving tools and materials

· Proper inspection of tools and materials received.

· Proper handling of tools and materials.

Conditions:

Students/trainees must be provided with the following:
· Sample of company standard in tools and materials in receiving materials.

· Inspection Checklist

· Materials Handling Safety Devices

· Inventory Form Handouts/Instructional Materials

Methodologies:

· Lecture - demonstration

· Self-paced instruction

· Group discussion

Assessment Methods:
· Oral questioning

· Direct observation

· Written test

Unit of Competency
:
Observe procedures, specifications and manuals of instruction
Module Title
:
Observing procedures, specifications and manuals of instructions 

Module Description
:
This module covers the knowledge, skills and attitudes on identifying, interpreting, applying services to specifications and manuals and storing manuals.
Nominal Duration
:
8 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the trainees/student should be able to:
LO1.
Identify, access, and interpret specification/manuals.
LO2.
Apply information in manual.
LO3.
Store manuals.

LO1.
Identify, access, and interpret specification / manuals

Assessment Criteria:

1. Manuals are identified and accessed as per job requirements.

2. Version and date of manual are checked to ensure that correct specification and procedures are identified.

3. Relevant sections, chapters of specifications/manuals are located in relation to the work to be conducted.

4. Information and procedure in the manual are interpreted in accordance with industry practices.

Contents:

· Types of manuals  used in construction sector

· Different types of symbols.

· Accessing information and data.

Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion

· Manuals/catalogues relative to construction sector.

· Instructional materials 

Methodologies:
· Classroom discussions/lecture

· Self-paced

Assessment Methods:
· Practical exam

· Oral exam

· Written test/questioning

LO2.
Apply information in manual

Assessment Criteria:

1. Work steps are correctly identified in accordance with manufacturer’s specification.

2. Manual data are applied according to the given task.

3. Adjustments are interpreted in accordance with information contained on the manual or specifications.

Content:

· Manual/specification application.

Conditions:
Students/trainees must be provided with the following:
· Classroom for discussion

· Manuals

· Workplace Location

· Measuring Instruments

· Engineer’s transit

· Tape Measure

· Feeler gauge

· Instructional materials 

Methodologies:

· Demonstration

· Classroom discussions

· Self-paced

LO3.
Store manual

Assessment CriteriON:

1. Manual or specification is stored appropriately to prevent damage, ready access and updating of information when required in accordance with company requirements.

Content: 

· Manual Handling

Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion.

· Manuals

· Store Rooms/Library

· Instructional materials 

Methodologies:

· Demonstration

· Classroom discussions

· Self-paced
Assessment Methods:

· Practical exam

· Direct observation

· Written test/questioning
Unit of Competency
:
Interpret Technical Drawings and Plans
Module Title
:
Interpreting Technical Drawings and Plans
Module Descriptor
:
This module covers the knowledge, skills and attitudes on analyzing and interpreting symbols, data and work plan based on the required performance standard.
Nominal Duration
 :
6 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the trainees/student should be able to:
LO1.
Analyze signs, symbols and data.
LO2.
Interpret technical drawings and plans

LO1.
Analyze signs, symbols and data

Assessment Criteria:

1. Sign, symbols, and data are identified according to job specifications.

2. Sign, symbols and data are determined according to classification or as appropriate in drawing.

Contents:

· Drawing symbols and signs

· Trade mathematics
Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion

· Workplace Location

· Measuring Instruments

· Architect/Engineer’s scale

· Tape Measure

· Blueprints of plan

· Architectural

· Structural 

· Electrical

· Mechanical

· Plumbing

· Instructional materials 

Methodologies:

· Demonstration

· Classroom discussions

· Self-paced

Assessment Methods:

· Practical exam

· Direct observation

· Written test/questioning

LO2.
Interpret technical drawings and plans

Assessment Criteria:

1. Necessary tools, materials and equipment are identified according to the plan.

2. Components, assemblies or object are recognized as per job requirement.

3. Dimensions and specification are identified according to job requirements.

Contents:

· Basic Technical drawing

· Technical plans and Schematic Diagram

· Symbols and Abbreviations

Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion

· Workplace Location

· Measuring Instruments

· Architect/Engineer’s scale

· Tape Measure

· Blueprints of plan

· Architectural

· Structural 

· Electrical

· Mechanical

· Plumbing

· Instructional materials
Methodologies:

· Demonstration

· Classroom discussions

· Self-paced

Assessment Methods:

· Practical exam

· Direct observation

· Written test/questioning

Unit of Competency
:
Perform Mensurations & Calculations

Module Title           
:
Performing Mensurations & Calculations
Module Descriptor
:
This module covers the knowledge, skills and attitudes on identifying, and measuring objects based on the required performance standards.
Nominal Duration
:      4 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the trainees/student should be able to:
LO1.
Select measuring instruments.
LO2.
Carry-out measurements and calculations.
LO1.
Select measuring instruments
Assessment Criteria:

1. Object or component to be measured are identified, classified and interpreted according to the appropriate regular geometric shape. 

2. Measuring tools are selected/identified as per object to be measured or job requirements

3. Correct specifications are obtained from relevant sources.

4. Measuring instruments are selected according to job requirements.

5. Alternative measuring tools are used without sacrificing cost and quality of work.

6. Measurements are obtained according to job requirements.

Contents:

· Visualizing objects and shapes specifically geometric shapes.

· Interpreting Formulas for volume, areas, and perimeters of plane and geometric figures.

· Measuring Instruments/Measuring Tools

· Proper handling of measuring instruments

Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion

· Workplace Location

· Problems to solve

· Measuring instruments

· Instructional materials relevant to the propose activity.

Methodologies:
· Actual demonstration

· Classroom discussions

Assessment Methods:
· Actual demonstration

· Direct observation

· Written test/questioning
LO2.
Carry out measurements and calculations

Assessment Criteria:

1. Calculation needed to complete work tasks are performed using the four basic process of addition (+), subtraction (-), multiplication (x) and division (/) including but not limited to: trigonometric functions, algebraic computations.

2. Calculations involving fractions, percentages and mixed numbers are used to complete workplace tasks

3. Numerical computations are self-checked and corrected for accuracy.

4. Accurate measurements are obtained according to job requirements.

5. Identified and converted systems of measurement according to job requirements.

6. Measured work pieces according to job requirements.

Content: 

· Trade Mathematics / Mensuration

· Four fundamental operation

· Kinds of measurement

· Dimensions

· Ratio and Proportion

· Trigonometric Functions

· Algebraic Equations

· Fractions, Percentage and Decimals

· Conversion

Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion

· Workplace Location

· Problems to solve

· Measuring instruments

· Instructional materials relevant to the propose activity.

Methodologies:

· Lecture - demonstration

· Self-paced instruction

· Group discussion

Assessment Methods:

· Oral questioning

· Direct observation

· Written test

Unit of Competency
:
Maintain Tools and Equipment
Module Title
:
Maintaining Tools and Equipment
Module Description
:
This module covers the knowledge, skills and attitudes on checking condition, performing preventive maintenance and storing of tools and equipment based on the required performance standard.
Nominal Duration
:
6 hours
SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/student should be able to:
LO1.
Check condition of tools and equipments.
LO2.
Perform basic preventive maintenance
LO3.
Store tools and equipment.

LO1.
Check conditions of tools and equipments
Assessment Criteria:

1. Tools and equipment are identified according to classification/specification and job requirements.

2. Non-functional tools and equipment are segregated and labeled according to classification

3. Safety of tools and equipment are observed in accordance with manufacturer’s instructions

4. Conditions of PPE are checked in accordance with manufacturer’s instructions.

Contents:

· Types of Tools and Equipments

· Classification of functional and non-functional tools

· Uses of Personal Protective Equipment (PPE).

Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion

· Workplace Location

· Tools and equipment related to the ff:

· Electrical supplies

· Structural

· Plumbing

· Welding/pipefitting

· Carpentry

· Masonry

· Heavy Equipment Tools for repair

· Measuring instruments/equipments

· Instructional materials 

· Handouts

· Power Point Presentations

Methodologies:
· Lecture – demonstration
· Self-paced instruction

· Group discussion

Assessment Methods:
· Oral questioning

· Direct observation

· Written test

LO2.
Perform basic preventive maintenance

Assessment Criteria:

1. Lubricants are identified according to types of equipment.

2. Tools and equipment are lubricated according to preventive maintenance schedule or manufacturer’s specifications.

3. Measuring instruments are checked and calibrated in accordance with manufacturer’s instructions.

4. Tools are cleaned and lubricated according to standard procedures

5. Defective equipment and tools are inspected and replaced according to manufacturer’s specification.

6. Work place is cleaned and kept in safe state in line with OSHC regulations.

Contents:

· Types uses of lubricants

· Types and uses of cleaning materials/solvent

· Types and uses of measuring instruments and equipment.

· Preventive maintenance techniques and procedures.

· OSHC workplace regulations

Conditions:  Students/trainees must be provided with the following:
· Classroom for discussion

· Workplace Location

· Kinds of Manuals:

· Manufacturer's Specification Manual

· Repair Manual

· Maintenance Procedure Manual

· Periodic Maintenance Manual

· Maintenance schedule forms

· Handouts/Instructional Materials

· Maintenance materials, tools and equipment 

· Lubricants

· Cleaning materials

· Rust remover

· Rags
· Spare parts
· PPE

· Goggles

· Gloves

· Safety shoes
· Aprons/Coveralls

Methodologies:

· Lecture - demonstration

· Self-paced instruction

· Group discussion

Assessment Methods:

· Oral questioning

· Direct observation

· Written test

LO3.
Store tools and equipment
Assessment Criteria:

1. Inventory of tools, instruments, and equipment are conducted and recorded as per company practices.

2. Tools are inspected, and replaced after use.

3. Tools and equipment are stored safely in accordance with manufacturer’s specifications or company procedures.

Contents:

· Inventory of tools and equipment

· Tools and Equipment Handling

· Tool safe-keeping/storage

Conditions:

Students/trainees must be provided with the following:
· Classroom for discussion

· Handouts/Instructional Materials

· Workplace Location/Tool Room

· Rack 

· Tool Box
·  Forms

· Requisition Slip

· Inventory Form

· Inspection Form

Methodologies:
· Demonstration

· Classroom discussions

Assessment Methods:
· Practical exam

· Direct observation

· Written test/questioning

MODULES OF INSTRUCTIONS

CORE COMPETENCIES

ELECTRICAL INSTALLATION AND MAINTENANCE NC III

Core Electrical Units of Competency
Unit of Competency
:
Prepare Electric and Hydraulic Tools
Module Title
:
Preparing electrical power and hydraulic tools 
Module Descriptor
:
This module deals with the knowledge, skills and attitudes on identifying and preparing materials and maintenance of electric power and hydraulic tools. 

Nominal Duration
 :
16 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:
LO1.
Select and identify of electric power and hydraulic tools 
LO2. 
Maintain electrical power and hydraulic tools.

LO1.
Select and identify electric power and hydraulic tools
Assessment Criteria:

1. Electric power and hydraulic tools are identified and selected in accordance    with the job specification.

2. Tools are inspected for damage in line with enterprise requirements
3. Damaged tools must be reported and repaired according to manufacturer’s specification. 

Contents:

· Standard application of electric power and hydraulic tools.

· Types of electrical tools, instruments, materials and their specifications 

· Specifications of electrical supplies and materials.

Conditions: 
Students/trainees must be provided with the following:

	HAND TOOLS

· Screw driver

· Wrenches

· Pliers

· Electrician knifes

· Pipe reamer

· Pipe threader/bender

· Hack saw

· Manual/Hydraulic puncher
POWER TOOLS
· Electric hand drill

· Hand or electric taping/threading

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· Lubricants

· Spare parts


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO2.
Maintain electrical power and hydraulic tools
Assessment Criteria:

1. Electric power and hydraulic tools are checked in good conditions. 

2. Auxiliary part of power and hydraulic tools are inspected and replaced according to manufacturer’s specifications.
3. Electric power and hydraulic tools are safe and properly stored.

Contents:
· Proper maintenance in electric and hydraulic tools

· Specification of power and hydraulic tools 

· Electric and hydraulic tools safety practices

Conditions: 
Students/trainees must be provided with the following:

	HAND TOOLS

· Screw driver

· Wrenches

· Pliers

· Electrician knifes

· Pipe reamer

· Pipe threader/bender

· Hack saw

· Manual/Hydraulic puncher
POWER TOOLS
· Electric hand drill

· Hand or electric taping/threading

· Soldering tools

· Jack hammer

	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· Lubricants

· Spare parts 


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

Unit of Competency
:
Perform Roughing-in and wiring activities for bus ducts and underfloor ducts
Module Title
:
Performing roughing-in for bus and under floor installation
Module Descriptor
:
This module deals covers the knowledge and attitudes on installing bus ways or bus duct, fittings, boxes, and under floor duct under the required performance standard. 

Nominal Duration
:
24 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:

LO1.
Install bus way or bus duct and fittings. 
LO2. 
Install underfloor duct and fittings.

LO1.
Install bus duct or bus way and fittings
Assessment Criteria:

1. Correct drawings are interpreted base on the job requirements.

2. Proper handling and installation of bus duct or bus way as per job              requirements.

3. Tools and equipment are selected as per job requirements.

4. Bus duct or bus way are assembled ensuring that fitting are fully                  inserted and  tightened based on the requirement.

5. Safety procedures are followed in the line with standard operating               procedure.


. 

Contents:

· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Basic methods and requirements for the installation are implemented

· Specifications of electrical supplies and materials.
Conditions:   Students/trainees must be provided with the following:
	HAND TOOLS

· Screw driver

· Wrenches

· Pliers

· Electrician knifes

· Pipe reamer

· Pipe threader/bender

· Hack saw

· Manual/Hydraulic puncher
POWER TOOLS
· Electric hand drill

· Hand or electric taping/threading

· Soldering tools

· Jack hammer

	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· Lubricants

· Spare parts 


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO2.
Install underfloor duct and fitting
Assessment Criteria:

1. Correct drawings are interpreted base on the job requirements.

2. Proper installation of under floor duct as per job requirements.

3. Tools and equipment are selected as per job requirements.

4. Underfloor duct and fittings are assembled ensuring that are fully inserted and tightened based on the requirement.

5. Safety procedures are followed in the line with standard operating procedure

Contents:

· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Basic methods and requirements for the installation are implemented.

· Specifications of electrical supplies and materials.

Conditions: 
Students/trainees must be provided with the following:
	HAND TOOLS

· Screw driver

· Wrenches

· Pliers

· Electrician knifes

· Pipe reamer

· Pipe threader/bender

· Hack saw

· Manual/Hydraulic puncher
POWER TOOLS
· Electric hand drill

· Hand or electric taping/threading

· Soldering tools

· Jack hammer

	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· Lubricants

· Spare parts 


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

UNIT OF COMPETENCY
:
Perform installation of wiring devices for floor and ground fault current interrupting outlets
Module Title
:
Performing installation of Floor and ground fault current interrupter
Module Descriptor
:
This module covers the knowledge and attitudes on installing, selecting and documenting for floor outlets and ground fault current interrupter.  

Nominal Duration
:
24 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:
LO1.
Select the wiring devices used for floor and ground fault current interrupter.
LO2. 
Install the wiring devices for floor and ground fault current interrupter based on standard.
LO3.
Notify the completion of work in accordance with the requirement.

LO1.
Select the wiring devices used for floor and ground fault current nterrupter
Assessment Criteria:

1. Drawings are interpreted for the selection of wiring devices based on the job requirements.

2. Correct quantity of wiring devices and other materials are identified to be used job requirements.

3. Tools and equipments use are selected as per job requirements.

4. Correct Personal Protection Equipment (PPE) are identified and selected in the line of safety requirements.


. 

Contents:

· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Safety procedure of handling electrical materials and devices 

· Specifications of electrical supplies and materials.
Conditions:  Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher
· Soldering tools

· Pipe threader/bender

· Pipe reamer

· Jack hammer

· Ball peen hammer
POWER TOOLS
· Electric hand drill

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· GFCI

· Stranded cable wire

· Circuit breaker

· Power Panel

· Floor receptacle outlet


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment MethodS:

· Direct observation

· Practical Interview

LO2.
Install the wiring devices for floor and ground fault current INTERRUPTER BASED on standard
Assessment Criteria:

1. Drawings are interpreted base on the job requirements.

2. Correct installation of wiring devices for floor and ground fault current interrupter in accordance with standard.

3. Tools and equipment are selected as per job requirements.

4. Gantt chart is followed based on agreed time, quality work standard.

5. Safety procedures are followed in the line with standard operating procedure.


. 

Contents:

· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Basic methods and requirements for the installation are implemented.

· Specifications of electrical supplies and materials.
Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher
· Soldering tools

· Pipe threader/bender

· Pipe reamer

· Jack hammer

· Ball peen hammer
POWER TOOLS
· Electric hand drill

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· GFCI

· Stranded cable wire

· Circuit breaker

· Power Panel

· Floor receptacle outlet


Methodologies:
· Demonstration

· Modular (self-paced)

Assessment MethodS:
· Direct observation

· Practical Interview
LO3.
Notify the completion of work in accordance with the requirement
Assessment Criteria:

1. Final checks are made to ensure the work conforms to instructions and requirements.

2. Tools, and equipments and surplus resources and materials are, where appropriate, cleaned and checked and returned to storage in accordance with established procedures.

3. Work area is cleaned and made safe according to OSHA regulations.

. 

Contents:

· Standard based on the requirement of PEC/NEMA.

· Electrical testing procedures.

· Industrial and Electrical Safety

Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher
· Soldering tools

· Pipe threader/bender

· Pipe reamer

· Jack hammer

· Ball peen hammer
POWER TOOLS
· Electric hand drill

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· GFCI

· Stranded cable wire

· Circuit breaker

· Power Panel

· Floor receptacle outlet


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO3.
Notify the completion of work in accordance with the requirement
Assessment Criteria:

1. Final checks are made to ensure the work conforms to instructions and requirements.
2. Tools, and equipments and surplus resources and materials are, where appropriate, cleaned and checked and returned to storage in accordance with established procedures.
3. Work area is cleaned and made safe according to OSHA regulations.

. 

Contents:

· Standard based on the requirement of PEC/NEMA.

· Electrical testing procedures.

· Industrial and Electrical Safety

Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher
· Soldering tools

· Pipe threader/bender

· Pipe reamer

· Jack hammer

· Ball peen hammer
POWER TOOLS
· Electric hand drill

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· GFCI

· Stranded cable wire

· Circuit breaker

· Power Panel

· Floor receptacle outlet


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

Unit of Competency
:
Perform installation of electrical protection system for lightning and grounding
Module Title
:
Performing installation of electrical protection system for lightning and grounding
Module Descriptor
:
This module covers the knowledge, skill and attitudes in the installation of electrical protection system, such as safety switch, fuse cut-out, low voltage switch gear, earth leakage circuit breaker, conventional atmospheric lightning protection and grounding system.  

Nominal Duration
:
40 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:
LO1.
Plan and prepare work.
LO2. 
Install electrical protection system.
LO3.
Notify completion of work.

LO1.
PLAN AND PREPARE WORK

Assessment Criteria:

1. Instructions for the preparation of the work activity are communicated and confirmed to ensure clear understanding.

2. Tools and equipment and PPE needed to install electrical wiring are identified, check to ensure they work correctly as intended and are safe to use in accordance with established procedure. 

3. Materials needed for work are obtained in accordance with established procedures.

Contents:

· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Safety procedure of handling electrical materials and devices 

· Specifications of electrical supplies and materials.

Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric  tapping/threading

· Hack saw
· Soldering tools

· Pipe threader/bender

· Pipe reamer

POWER TOOLS
· Electric hand drill
· Hand or electric tapping/threading

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· Anchor bolt

· Stranded cable wire

· Circuit breaker

· Power Panel

· Fuse cut-out

· Grounding rod

· Grounding electrode conductor

· Equipment bonding main


 Methodologies:

· Demonstration

· Modular (self-paced)

 Assessment Methods:

· Direct observation

· Practical Interview

LO2.
Install Electrical Protection SysteM
Assessment Criteria:
1. Safety policies and procedures are followed in accordance with duly accepted international safety standards.

2. Schedule of work is follow is follow to ensure work is completed an agreed time, to quality standard and with a minimum waste.

3. Further instructions are sought from supervisor if unplanned events or conditions occur.

4. On-going checks of quality of work are done in accordance with instructions and requirements.

Contents:
· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Safety procedure of handling electrical materials and devices 

· Specifications of electrical supplies and materials.

· Interpretation of electrical plan and drawings
Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw
· Soldering tools

· Pipe threader/bender

· Pipe reamer

POWER TOOLS
· Electric hand drill
· Hand or electric tapping/threading

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Insulation tester

· Earth leakage tester

· Ground resistance test 
· Conventional Atmospheric

· Lightning Protection
SUPPLIES/MATERIALS

· Anchor bolt

· Stranded cable wire

· Circuit breaker

· Power Panel

· Fuse cut-out

· Grounding rod

· Grounding electrode conductor

· Equipment bonding main
· Lightning Arrester


Methodologies:
· Demonstration

· Modular (self-paced)

Assessment Methods:
· Direct observation

· Practical Interview

LO3.
Notify completion of work
Assessment Criteria:

1. Final checked are made to ensure the work conforms to instructions and requirement.
2. Supervisor is notified upon completion of work. 

3. Tools, equipments and any surplus resources and materials are, where appropriate, cleaned, checked and returned to storage in accordance with established procedures.

4. Work area is cleaned and made safe.. 

Contents:

· Standard installation procedure manual (User’s manual)

· Specifications of tools and equipment needed.

· Standard based on the requirement of PEC/NEMA.
· Electrical testing procedures.

· Industrial and Electrical Safety

Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric  tapping/threading

· Hack saw
· Soldering tools

· Pipe threader/bender

· Pipe reamer

POWER TOOLS
· Electric hand drill
· Hand or electric tapping/threading

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Insulation tester

· Earth leakage tester

· Ground resistance test 
SUPPLIES/MATERIALS

· Anchor bolt

· Stranded cable wire

· Circuit breaker

· Power Panel

· Fuse cut-out

· Grounding rod

· Grounding electrode 
· conductor

· Equipment bonding main


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

Unit of Competency
:
Perform installation of Electrical Lighting System on auxiliary outlets and lighting fixture
Module Title
:
Performing installation of Electrical Lighting System on auxiliary outlets and lighting fixture
Module Descriptor
:
This module covers the skills, knowledge and attitudes on installing, selecting of lighting fixture for the lighting outlets and auxiliary outlets. 

Nominal Duration
:
40 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:
LO1.
Plan and prepare work.
LO2. 
Install lighting fixtures.
LO3.
Notify the completion of work in accordance with the requirement.

LO1.
Plan and prepare work 

Assessment Criteria:

1. Instructions for the preparation of the work activity are communicated and confirmed to ensure clear understanding.

2. Tools, equipment and personal protective equipment (PPE) needed to install electrical wiring are identified, checked to ensure the work is done as intended and are safe to used in accordance with established procedures.

3. Materials needed for work are obtained in accordance with  established procedures

4. Materials needed to do the work are estimated according to job requirements.

Contents:

· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Safety procedure of handling electrical materials and devices 

· Specifications of electrical supplies and materials.

Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Screw driver

· Wrenches

· Pliers

· Electrician knifes

· Pipe reamer

· Pipe theader/bender

· Hack saw

· Manual/Hydraulic puncher
POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Insulation tester

· Ground resistance test 
· Lux meter
SUPPLIES/MATERIALS

· Stranded cable wire

· Circuit breaker

· Lighting fixtures

· Octagonal boxes


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO2.
Install the wiring devices for floor and ground fault current interrupter based on standard
Assessment Criteria:

1. Drawings are interpreted base on the job requirements.

2. Correct installation of wiring devices for floor and ground fault current interrupter in accordance with standard.

3. Tools and equipment are selected as per job requirements.

4. Gantt chart is followed based on agreed time, quality work standard.
5. Safety procedures are followed in the line with standard operating procedure.

Contents:

· Standard application of tools, materials and equipments in accordance with PEC/NEMA.

· Basic methods and requirements for the installation are implemented.

· Specifications of electrical supplies and materials.

Conditions:  Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric  tapping/threading
· Hack saw

· Soldering tools

· Pipe threader/bender

· Pipe reamer
POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Insulation tester

· Earth leakage tester

· Ground resistance 
· Tester
SUPPLIES/MATERIALS

· Anchor bolt

· Stranded cable wire

· Circuit breaker

· Power Panel

· Fuse cut-out

· Grounding rod

· Grounding electrode 
· conductor

· Equipment bonding main


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO3.
Notify the completion of work in accordance with the requirement
Assessment Criteria:

1. Final checks are made to ensure the work conforms to instructions and requirements.

2. Tools, and equipments and surplus resources and materials are, where appropriate, cleaned and checked and returned to storage in accordance with established procedures.

3. Work area is cleaned and made safe according to OSHA regulations.

4. Supervisor is notified upon completion of work.

Contents:

· Standard based on the requirement of PEC/NEMA.

· Electrical testing procedures.

· Industrial and Electrical Safety

Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Screw driver

· Wrenches

· Pliers

· Electrician knifes

· Pipe reamer

· Pipe theader/bender

· Hack saw

· Manual/Hydraulic puncher
POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Working gloves

· Hard hat

· Gas/dust mask

· Safety goggles

· Proper working clothes

INSTRUMENTS

· Multi-tester

· Insulation tester

· Ground resistance test 
· Lux meter
SUPPLIES/MATERIALS

· Stranded cable wire

· Circuit breaker

· Lighting fixtures

· Octagonal boxes


	


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

UNIT OF COMPETENCY
:
Perform installation of data measurement and control systems on electrical and auxiliary equipment
Module Title
:
Performing installation of data measurement and control systems on electrical and auxiliary equipment
MODULE DESCRIPTOR
:
This module covers the knowledge, skill and attitudes in installation of wiring electrical devices, auxiliary, lighting and protection system based on required performance standard.  

NOMINAL DURATION
:
80 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:
LO1.
Plan and prepare work. 
LO2. 
Request materials, tools and equipment needed.
LO3.
Install electrical, auxiliary and protection system of an equipment.
LO4.
Install electrical wiring.
LO5.
Notify completion of work.

LO1.
Plan and prepare work
Assessment Criteria:

1. Instructions for the preparation of work activity are communicated and confirmed to immediate superior to ensure clear understanding.

2. Drawings/diagram are read and interpreted in accordance with job requirements.

3. Correct type, quantity, size and rating of electrical devices, auxiliary and protection system equipment and other materials are identified in the line with the job requirements.

4. Tools, equipment and Personnel Protective Equipment needed are identified and selected in accordance with established procedures.

5. Estimated time of work completion in determined in accordance with the job requirement

Contents:

· Reading and interpreting diagram and electrical drawing.

· Schematic diagram based on standard.

· Types functions, uses of different devices, auxiliary and protection system and accessories.

· NEC/PEC/NEMA Standards on auxiliary system installations.

· Power calculation

· Prepare a report on potential hazards identified.

Conditions: 

Students/trainees must be provided with the following:
· Equipment electrical diagrams

· Historical records

· Manuals

· Brochures

· Pencil/Ball pen

· Drawing/diagram

· Calculator

Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO2.
Request materials, tools and equipment

Assessment Criteria:

1. Quantity, usage and specifications of materials, tools and equipment are verified according to job requirements.

2. Requisition form is properly filled-up according to list of materials, tools and equipment prepared.

3. Requisition forms are approved by immediate superior.


. 

Contents:

· Reading layout plans and diagrams

· Estimating quantities of supplies and materials.

· Identify tools and equipment

Conditions: 

Students/trainees must be provided with the following:
· Requisition form(s)

· Industry/Institution

· Quality Manual

· User’s Guide

· Drawing/diagram 

· Calculator
· Layout plan
· Brochures (tools, equipment and materials)

· Ball pen

· Bond paper

Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO3.
Install Electrical, Auxiliary and protection system equipment
Assessment Criteria:

1. Safety procedures are followed according to enterprise and government regulations.

2. Installation criteria for electrical, auxiliary and protection system equipment are carried out in line with job requirement and PEC standard.

3. Work schedule is followed to ensure job is completed on time in accordance with a quality standard.
4. Further instructions are sought from the immediate superior in the event of unplanned events or conditions occurred.

5. On-going checks of quality work are undertaken with strict compliance in accordance with instructions and requirements.


. 

Contents:

· Standard application of tools, materials and equipments.

· Phil. Electrical Code (PEC) Standard on electrical auxiliary and protection system equipment. 

· Installation diagrams and manuals

Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Wire crimper

· File (round/flat)

· Oil gun

· Pipe cutter

· Pipe reamer

· Spirit level(magnetic)

· Plumb bob

· Chalk line

· Pipe threader

· Stranded cable wire

· Circuit breaker

· Lighting fixtures

· Octagonal boxes
EQUIPMENT

· Power supply

· Automatic Voltage regulator

· Un-interruptible power supply 

· Generator and motors

· Transformer

· Capacitors

· Inverters/rectifier

· Controllers

· Motor control

· Electro-mechanical controller

· Electro-Pneumatic controller

· Electronics drives

· Solid State controller
	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes
POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack Hammer
SUPPLIES/MATERIALS

· Receptacle

· Outlets

· Switches   


· Push button

· Selector switch

· Step switch

· Emergency switch

· Terminal Box

· Relays

· Timer

· Counter

· Contactors

· Sensors

· Proximity switch

· Limit switch

· Fire detector

· Smoke switch

· Photo-electric switch

· Battery bank and charger

· Pressure switch

· Float switch

· Flow switch

· Metering devices


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Practical/performance test

· Direct Observation

LO4.
Install Electrical Wiring 

Assessment Criteria:

1. Safety procedures are followed according to enterprise and government regulations.

2. Electrical wiring criteria are followed in the line with job requirements and PEC standard.

3. Work schedule is followed to ensure job is completed on time in accordance to  quality standard and with minimum wastage.

4. Contingency measures are applied during occurrence of unplanned events or conditions

5. On-going checks of quality work are undertaken with instructions and requirements.

6. Preliminary checks/test are conducted in line with job requirements. 


. 

Contents:

· Standard application of tools, materials and equipments.

· Installation diagram and manuals. 

· SOP in installing electrical wiring.
Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Wire crimper

· File (round/flat)

· Oil gun

· Pipe cutter

· Pipe reamer

· Spirit level(magnetic)
· Plumb bob

· Chalk line

· Pipe threader

POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack Hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes

EQUIPMENT
· Power supply

· AutomaticVoltage regulator

· Un-interruptible power supply 

· Generator and motors

· Transformer

· Capacitors

· Inverters/rectifier

· Controllers

· Motor control

· Electro-mechanical controller

· Electro-Pnuematic controller

· Electronics drives

· Solid State controller


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Practical

· Performance test

LO5.
 Notify completion of work
Assessment Criteria:

1. Final checks are made to ensure that work conforms to instructions and job requirements.
2. Immediate superior is notified upon completion of work.

3. Tools, equipment and any excess resources and materials are cleaned checked and returned to storage area in accordance with enterprise procedure.

4. Work area is cleaned up and made safe in accordance with OSH requirements.


. 

Contents:

· Different types of testing instruments

· Standard testing procedures

· Safety on testing completed electrical system.

· 5 S

· Preparing test performance report

Conditions: Students/trainees must be provided with the following:

Instruments

· Multi-tester

· Insulation resistance tester

· Clamp-on meter

· Tachometer

· Frequency meter

· Ammeter

· Lux meter

Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

Unit of Competency
:
Assemble electrical lighting and motor control system.
Module Title                  :
Assembling of electrical lighting and motor control system
Module Descriptor
:
This module covers the knowledge, skills and attitudes in performing assembly of electrical control system.

Nominal Duration
:
40 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:

LO1.
Check / review type and purpose of electrical control system.
LO2. 
Request materials, tools and equipment.
LO3.
Inspect electrical materials and tools.
LO4.
Assemble electrical control system.
LO5.
Notify completion of work.

LO1.
Check/Review the type and purpose of electrical control system
Assessment Criteria:

1. Wiring diagram and layout/shop drawings are obtained according to job requirements.

2. Drawings are read and interpreted in accordance with job requirements

3. Estimated work schedule is verified with immediate superior.

4. Correct rating, quantity, sizes and type of control components and wiring devices and other materials are identified in the line with job requirement.

5. Correct size and degree of protection of enclosures are verified in the line with job requirements.

6. Tools and testing instruments are properly selected in the line with job  requirements

7. Correct PPE are identified and selected in the line with safety requirements

8. Submit complete data on inspection report based on job requirements to immediate superior.


. 

Contents:

· Specifications of electrical control devices in accordance with NEMA/PEC standard.

· Operations and functions of electrical control devices. insulators types, used in accordance with the ampacity.

· Degree of protection of NEMA Standard.

· Personal Protective Equipment (PPE)  

Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher

· Soldering tools

· Pipe threader/bender

· Pipe reamer
	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles
INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance tester

· Harmonic meter


Methodologies:



Demonstration







· Modular (self-paced)






Assessment Methods:

· Direct observation

· Practical interview







LO2.
Request Materials, Tools and Equipment

Assessment Criteria

1. Quantity, usage and specifications of materials, tools and equipment are verified according to job requirements.

2. Requisition form is properly filled-up according to list of materials, tools and equipments prepared.

3. Requisition forms are approved by immediate superior.


. 

Contents:

· Specifications of electrical control devices in accordance with NEMA/PEC standard.

· Conductors and insulators types, used in accordance with the ampacity.

· Degree of protection of NEMA Standard.

Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher

· Soldering tools

· Pipe threader/bender

· Pipe reamer
POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack Hammer
INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance tester

· Harmonic meter

· Manuals and diagrams

· Schematic Diagram

· Requisition form
	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles
SUPPLIES/MATERIALS

· Control transformer

· Selector switch

· Cable ducts

· Din rails

· Wire marker

· Circuit Breaker

· Controllers

· Relays

· Timers

· Pilot Lamps

· Push buttons

· Actuators

· Daized fuse

· Glands/Grommet

· Cable tie

· Stranded wires


Methodologies:

· Demonstration







· Modular (self-paced)






Assessment Methods:

· Direct observation

· Practical interview







LO3.
Inspect Electrical Materials and Tools
Assessment Criteria

1. Delivered materials are checked/inspected/tested according to quantity, usage and specifications.

2. Defective/Sub-standard electrical materials are identified according to physical damaged and quality is reported to immediate superior for replacement.

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


. 

Contents:
· Specifications of electrical control devices in accordance with NEMA/PEC standard.

· Conductors and insulators types, used in accordance with the ampacity.

· Degree of protection of NEMA Standard.

Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher

· Soldering tools

· Pipe threader/bender

· Pipe reamer

POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack Hammer
	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles
INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance tester

· Harmonic meter




Methodologies:
· Demonstration

· Modular (self-paced)

Assessment Methods:
· Direct observation

· Practical Interview

LO4.
Assemble Electrical Control SYSTEM
Assessment Criteria:

1. Safety procedures are followed according to enterprise and government regulations.

2. Electrical control components and wiring devices are lay-out, mounted or installed according to electrical drawing, electrical plan, specifications and PEC standard.

3. Work schedule is followed to ensure job is completed on time in accordance to a quality standard and minimum wastage.

4. Further instructions are sought from the immediate superior in the event of unplanned events or condition occurred.

5. On going checks of quality of work are under taken with strict               compliance in accordance with instructions and requirements.


. 

Contents:

· Specifications of electrical control devices in accordance with NEMA/PEC standard.

· Conductors and insulators types, used in accordance with the ampacity.

· Degree of protection of NEMA Standard.

Conditions: Students/trainees must be provided with the following:

	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher

· Soldering tools

· Pipe threader/bender

· Pipe reamer

POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack Hammer
INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance tester

· Harmonic meter
	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles
SUPPLIES/MATERIALS

· Manuals and diagrams

· Schematic Diagram

· Requisition form

· Timers

· Pilot Lamps

· Push buttons

· Actuators

· Daized fuse

· Glands/Grommet

· Cable tie

· Stranded wires
· Control transformer

· Selector switch

· Cable ducts

· Din rails

· Wire marker

· Circuit Breaker

· Controllers

· Relays


Methodologies:

· Demonstration
· Modular (self-paced)
Assessment Methods:

· Direct observation
· Practical Interview
LO5.
Notify Completion Work

Assessment Criteria:

1. Immediate superior is notified upon completion of work.

2. Performance Test, are made to ensure that work conforms to instruction and job requirements.

3. Tools, equipment and any surplus material are cleaned, checked and returned to storage in accordance with establish procedures.

4. Work area I cleaned up and made safe in accordance with OSHA requirements. 


. 

Contents:

· Specifications and ratings of electrical control devices in accordance with NEMA/PEC standard.

· Job performance and accomplish report

· Performance testing
Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw driver

· Wrenches

· Electric hand drill

· Electrician knives

· Hand or electric tapping/threading

· Hack saw

· Manual/Hydraulic puncher

· Soldering tools

· Pipe threader/bender

· Pipe reamer
POWER TOOLS
· Electric hand drill

· Hand or electric tapping/threading

· Soldering tools

· Jack Hammer
INSTRUMENTS

· Multi-tester

· Clamp ammeter

· Insulation tester

· Earth leakage tester

· Ground resistance tester

· Harmonic meter


	PERSONAL PROTECTIVE EQUIPMENT

· Proper working clothes

· Working gloves

· Gas/dust mask

· Safety goggles
SUPPLIES/MATERIALS

· Manuals and diagrams

· Schematic Diagram

· Requisition form

· Timers

· Pilot Lamps

· Push buttons

· Actuators

· Daized fuse
· Manuals and diagrams

· Schematic Diagram

· Requisition form

· Timers

· Pilot Lamps

· Push buttons

· Actuators

· Daized fuse

· Glands/Grommet

· Cable tie

· Stranded wires
· Control transformer

· Selector switch

· Cable ducts

· Din rails

· Wire marker

· Circuit Breaker

· Controllers

· Relays


Methodologies:

· Demonstration 

· Modular (self-paced)

Assessment 
Methods:

· Direct observation

· Practical Interview 

Unit of Competency
:
Perform Maintenance, Troubleshooting and Repair Works 

Module Title
:
Performing Maintenance, Troubleshooting and Repair Works
Module Descriptor
:
This module covers the knowledge, skill and attitudes in performing maintenance, troubleshooting and repair works.  

Nominal Duration:

80 hours

SUMMARY OF LEARNING OUTCOMES:
Upon completion of the module the students/trainees should be able to:

LO1.
Plan, prepare and coordinate maintenance works.
  

LO2. 
Maintain electrical system or equipment

LO3.
Troubleshoot faults in an electrical system or equipment

LO4.
Notify completion of work

LO1.
Plan, prepare and coordinate maintenance works
Assessment Criteria:

1. Maintenance work schedule is prepared in accordance with machine/ equipment operating time/condition.

2. Work instructions are prepared according to machines manual and enterprise procedure.

3. Materials, tools, equipment, testing devices and PPE needed to complete job requirements are identified and requested/obtained in line with prepared work instructions.

4. Potential hazards are identified for prevention and control measures are selected in accordance with the work plan and site procedure.

5. Safety permit/Hot work permit is secured in accordance with enterprise procedure. 

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


. 
Contents:  Students/trainees must be provided with the following:
· Machines maintenance.

· Established enterprise procedures

· Maintenance materials, tools, equipment and testing devices

· Safety on materials, tools, equipment and testing devices

· Safety/Hot work permits
· Maintenance Record
· Electrical plans
· Equipment electrical diagrams

· Historical records

· Job orders

· Commissioning test record

· Preventive Maintenance Schedules

· Corrective Maintenance record

· Manufacturer’s maintenance guide

· Equipment breakdown records

· Periodic monitoring data

· Service monitoring data

· Log book

Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO2.
Maintenance electrical system or equipment
Assessment Criteria:

1. Safety policies and procedures are followed in accordance with OSHA and enterprise procedure.

2. Electrical system or equipment parts are properly tested/cleaned/ lubricated according to manufacturer’s requirements or enterprise procedure.

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

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

5. Connectors, bolts, nuts, and screws are checked and tightened according to the sizes and torque requirements.

6. Routine/visual/sensory inspection is regularly conducted in line with normal operation.
7. Unforeseen events are responded in line with established procedures.
8. On going check of quality and progress of works are undertaken with strict compliance in line with established procedures.

Contents:

· OSHA and enterprise safety policies and procedures.

· Electrical system or equipment parts maintenance procedure

· Electrical measuring instruments reading/calibration

· Fasteners size and torque requirement

· Inspection procedure.

· Maintenance / monitoring record

Conditions: Students/trainees must be provided with the following:
	HAND TOOLS

· Pliers

· Screw drivers

· Wrenches

· Wire splicers

· Electrician knives

· Bolt cable cutter

· Knockout puncher

· Torque wrench

EQUIPMENT
· Labeling machine

· Vacuum cleaner

· Air blower

· Dryer

· Welding machine (optional)

· Pressure washer

· Vacuum pump 
SUPPLIES

· Warning signages

· Lock-out/ tag-out

· Thermometer

· Telephone/ telephone handset

· Contact cleaner

· Insulating varnish

· Carbon brushes

· Sand paper

· Waste rags

· Electrical tapes
· Lubricants

· Motor cleaner

· Insulating oil

· Coolant
	PERSONAL PROTECTIVE EQUIPMENT

· Hard hat

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes

· Safety belt

· Safety ladder

· Insulating mat

· Face shield

· Lockout tags
INSTRUMENTS

· Phase-sequence  

· meter

· Multi-tester

· Ammeter

· Insulation

· Resistance Tester (Megger)

· Ground resistance

· Meter

· Torque meter

· Low resistance
MATERIALS

· Maintenance record

· Electrical plans

· Equipment electrical diagrams

· Historical records

· Job orders

· Commissioning test record

· Preventive maintenance schedules

· Corrective maintenance record

· Manufacturer’s maintenance guide

· Equipment breakdown records

· Periodic monitoring data

· Service monitoring data

· Log book


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Practical/performance test

· Practical Interview

LO3.
Troubleshoot faults in an electrical system or equipment

Assessment Criteria:

1. Safety policies and procedures are followed.

2. Availability of maintenance records are prepared in accordance with established procedure, or based on enterprise Quality Management System (QMS).

3. Circuit or equipment to be diagnosed is isolated (lockout/tag-out) in accordance with established procedure or according to duly accepted standard practices.

4. Indicators/symptoms of fault or failure are identified.

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

6. Extent of the fault to include the time to accomplish the job and the spare part needed is estimated according to extent or damage.

7. Other works associated with the problem are coordinated with other concern group.

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

9. Unforeseen events are responded in line with established procedure.

Contents:

· Electrical system or equipment parts maintenance procedure (QMS)

· Standard practices on troubleshooting

· Electrical test

· Inspection/monitoring procedures

Conditions:  Students/trainees must be provided with the following:
· Maintenance Record

· Electrical plans

· Equipment electrical diagrams

· Historical records

· Job orders

· Commissioning test record

· Preventive Maintenance Schedules

· Corrective Maintenance record

· Manufacturer’s maintenance guide

· Equipment breakdown records

· Periodic monitoring data

· Service monitoring data

· Log book

	HAND TOOLS

· Pliers

· Screw drivers

· Wrenches

· Wire splicers

· Electrician knives

· Bolt cable cutter

· Knockout puncher

· Torque wrench 
EQUIPMENT
· Labeling machine

· Vacuum cleaner

· Air blower

· Dryer

· Welding machine (optional)

· Pressure washer

· Vacuum pump
INSTRUMENTS

· Phase-sequence  

· meter

· Multi-tester

· Ammeter

· Insulation

· Resistance Tester (Megger)

· Ground resistance

· Meter

· Torque meter

· Low resistance
	PERSONAL PROTECTIVE EQUIPMENT

· Hard hat

· Working gloves

· Gas/dust mask

· Safety goggles

· Safety shoes

· Safety belt

· Safety ladder

· Insulating mat

· Face shield

· Lockout tags
MATERIALS
· Warning signages

· Lock-out/

· Tag-out

· Thermometer

· Telephone/

· telephone handset

· Working gloves

· Safety shoes

· Hard hat

· Face shield

· Contact Cleaner

· Insulating varnish

· Carbon brushes

· Sand paper

· Waste rags
· Electrical tapes

· Lubricants

· Motor cleaner

· Insulating oil

· Coolant
· Maintenance record

· Electrical plans

· Equipment electrical diagram

· Historical records

· Job orders

· Commissioning test record

· Preventive Maintenance Schedules

· Corrective Maintenance record

· Manufacturer’s maintenance guide

· Equipment breakdown records

· Periodic monitoring data

· Service monitoring data

· Log book


Methodologies:

· Demonstration
· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

LO4.
Notify completion work

Assessment Criteria:

1. Immediate superior is notify upon completion of work

2. Performance test are made to ensure that work conform to instruction and job requirements.

3. Tools, equipment and any surplus materials are cleaned, checked and returned 
to storage area in accordance with established procedure.

4. Work area is clean up with OSHA requirements.

5. Service report is prepared and submitted to appropriate officer.

Content:
· Performance test

Conditions: Students/trainees must be provided with the following:

	INSTRUMENTS

· Multi-tester (VOM)

· Phase sequence meter

· Ammeter

· Torque meter

SUPPLIES/MATERIALS
· Contact Cleaner

· Insulating varnish/ Materials

· Sand papers

· Waste rags
· Electrical tapes

· Lubricants

· Motor cleaner

· Insulating oil

· Brush

· Coolant
	MATERIALS
· Maintenance Record

· Electrical plans

· Equipment electrical diagrams

· Historical records

· Job orders

· Commissioning test record

· Preventive Maintenance Schedules

· Corrective Maintenance record

· Manufacturer’s maintenance guide

· Equipment breakdown records

· Periodic monitoring data

· Service monitoring data

· Log book


Methodologies:

· Demonstration

· Modular (self-paced)

Assessment Methods:

· Direct observation

· Practical Interview

 What is Competency-Based Curriculum (CBC)

· A competency-based curriculum is a framework or guide for the subsequent detailed development of competencies, associated methodologies, training and assessment resources.

· The CBC specifies the outcomes which are consistent with the requirements of the workplace as agreed through the industry or community consultations.

· CBC can be developed immediately when competency standards exist.

· When competency standards do not exist, curriculum developers need to clearly define the learning outcomes to be attained. The standard of performance required must be appropriate to industry and occupational needs through the industry/enterprise or specified client group consultations.
These materials are available in both printed and electronic copies.

For more information please contact:

Technical Education and Skills Development Authority (TESDA)
Telephone Nos.: 893-8281, 817-4076 to 82 loc. 611, 630, 631 and 635 or visit our website: www.tesda.gov.ph or the TESDA Regional or Provincial Office nearest you.
[image: image1.wmf]

