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COURSE DESIGN

COURSE TITLE
:
ICEPLANT REFRIGERATION SERVICING NC III
NOMINAL DURATION
:
672 hours
COURSE DESCRIPTION 
:

This course is designed to equip individual with knowledge, operational skills and attitudes in iceplant refrigeration servicing. It includes inspection, servicing and maintaining, troubleshooting, start up and commissioning iceplant refrigeration system.
ENTRY REQUIREMENTS:  

Before entering this course, the learner must be able to:
· Communicate both orally and in written form

· Install PACU/CRE components, piping system, and electrical system

· Service and maintain PACU/CRE

· Troubleshoot PACU/CRE

COURSE STRUCTURE:
BASIC COMPETENCIES

184 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
	32 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
	24 Hours

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

· Participate in negotiations
	32 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


	32 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
	32 hours

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

· Apply relevant technology

· Maintain / enhance relevant technology
	32 hours


COMMON COMPETENCIES

216 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
	24 hours

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

· Interpret manuals

· Apply information on manual

· Store manuals
	24 hours

	3. Perform mensuration and calculation
	3.1
Performing mensuration and calculation
	· Select measuring instruments

· Carry out measurements and calculations
	32 hours

	4. Perform basic bench work
	4.1
Performing basic bench work
	· Prepare supplies, materials, tools, and equipment

· Layout necessary dimensions

· Perform grinding, cutting, filing and basic welding
	32 hours

	5. Perform basic electrical works
	5.1
Performing basic electrical works
	· Prepare tools, and testing instruments

· Test power supply and electrical components

· Perform basic repairs and installation
	32 hours

	6. Maintain tools and equipment
	6.1
Maintaining tools and equipment
	· Check condition of hand tools and measuring tools and HVAC/R equipment

· Perform preventive maintenance
	24 hours

	7. Perform housekeeping and safety practices
	7.1
Performing housekeeping and safety practices
	· Sort materials, tools and equipment

· Clean workplace area, materials, tools and equipment

· Systematize dispensing and retrieval of materials, tools, and equipment

· Identify and minimize/ eliminate hazards

· Respond and record accidents

· Follow basic security
	24 hours

	8. Document work accomplished
	8.1
Documenting work accomplished
	· Identify forms and data

· Prepare reports
	24 hours


CORE COMPETENCIES

272 hours

	UNIT OF COMPETENCY
	MODULE TITLE
	LEARNING OUTCOMES
	NOMINAL DURATION

	1. Survey site for installation
	1.1
Surveying site for installation
	· Prepare for surveying site
· Survey site
	24 hours

	2. Install iceplant piping system


	2.1
Installing iceplant refrigeration piping system
	· Prepare piping requirements
· Lay out refrigerant and secondary refrigerant piping system

· Perform insulation of refrigerant/secondary refrigerant piping
	32 hours

	3. Install iceplant refrigeration electrical system


	3.1
Installing iceplant refrigeration electrical system
	· Lay out electrical system
· Install power supply wiring
· Install controls and protective devices
· Test run electrical system
	32 hours

	4. Install iceplant refrigeration equipment
	4.1
Installing iceplant refrigeration equipment
	· Perform pre installation activities
· Install iceplant refrigeration system components and units
· Test run iceplant refrigeration system
	32 hours

	5. Service and maintain iceplant refrigeration units
	5.1
Servicing and maintaining iceplant refrigeration units
	· Inspect/Adjust iceplant refrigeration components
· Maintain lubrication system
· Maintain refrigerant system
· Maintain secondary heat transfer equipment
	32 hours

	6. Troubleshoot iceplant refrigeration system
	6.1
Troubleshooting iceplant refrigeration system
	· Prepare for troubleshooting
· Diagnose faults
· Troubleshoot electrical system
· Troubleshoot mechanical system
· Test run refrigeration system
	32 hours

	7. Recover and recycle refrigerant from iceplant refrigeration system
	7.1
Recovering and recycling of refrigerants
	· Assess unit for recovery/ recycling

· Set up equipment for recovery/ recycling

· Perform refrigerant recovery/Recycling
	24 hours

	8. Repair and retrofit iceplant refrigeration system and its accessories
	8.1
Repairing and retrofitting iceplant refrigeration system and its accessories
	· Evaluate the system

· Prepare the system for retrofitting

· Repair / Replace faulty components

· Perform retrofitting activities
· Test operating performance of retrofitted system
	32 hours

	9. Perform start-up and commissioning iceplant refrigeration system
	9.1
Starting-up and commissioning iceplant refrigeration system
	· Prepare for commissioning iceplant refrigeration system
· Assess refrigeration system operation
· Recover refrigerant from the system
· Charge the refrigeration system
· Perform pre-start checks
	32 hours


TRAINER’S QUALIFICATIONS:

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

· He must be a holder of Iceplant Refrigeration Servicing, NC III

· *Must have at least two (2) years job/industry 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
ICEPLANT REFRIGERATION SERVICING NC III

UNIT OF COMPETENCY
:
LEAD WORKPLACE COMUNICATION 

MODULE TITLE
:
LEADING WORKPLACE COMMUNICATION
MODULE DESCRIPTOR
: 
This module covers the knowledge, skills and attitudes required to prepare different reports required in the workplace

SUGGESTED DURATION
:
32 hours

PREREQUISITE
:
Before entering this module the student/trainee must be able to participate in workplace communication

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. Question 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. Response 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 arises

 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.

SUGGESTED DURATION
:
24 hours

PREREQUISITE
:
Before entering this module, the student/learner must be able to demonstrate competency in working in a team environment

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

-
team building manual

-
catalogs

-
brochures

· Simulated team

METHODOLOGIES:

· Traditional/lecture

· Demonstration

· Case studies

ASSESSMENT METHODS:

· Direct observation

· Interview

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:

· Direct observation

· Interview

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:

· Direct observation

· Interview

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
:
SOLVE WORKPLACE PROBLEM RELATED TO WORK ACTIVITIES

MODULE TITLE
:
IDENTIFYING / DETERMINING FUNDAMENTAL CAUSE OF PROBLEM

MODULE DESCRIPTOR
: 
This module expresses the competency required to apply problem solving techniques to identify/determine fundamental cause problem

SUGGESTED DURATION
:
32 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 ANALYTICAL 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

· PARETO analysis

· SWOT analysis

· GANT chart

· PERT CPM & graph

· SCATTERGRAMS

CONDITIONS:

The students/trainees must be provided with the following:

· Courseware

· 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:

· Courseware

· 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:

· Courseware

· 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
:
32 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

CONDITIONS:
 
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

CONDITIONS:


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
:
32 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 technology are studied based on work requirements

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

CONTENTS:

· Machineries/ equipment and their application

· Software/ programs

CONDITIONS:
 
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 concept 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)

CONDITIONS:

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 

CONDITIONS:
 

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

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
:
32 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

MODULES OF INSTRUCTION

COMMON COMPETENCIES

ICEPLANT REFRIGERATION SERVICING NC III
UNIT OF COMPETENCY
:
PREPARE MATERIALS AND TOOLS
MODULE TITLE
:
PREPARING MATERIALS AND TOOLS

MODULE DESCRIPTOR
:
This module covers the knowledge, skills, and attitudes in identifying, requesting and receiving HVAC/R materials and tools based on the required performance standards
NOMINAL DURATION
:
24 hours 

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Identify materials

LO2.
Requisition materials 

LO3.
Receive and inspect materials

LO4.
Store manuals

LO1.
IDENTIFY MATERIALS
ASSESSMENT CRITERIA:

1. Materials are listed as per job requirements

2. Quantity and description of materials conformed to the job requirements

3. Tools and accessories are identified according to job requirements
CONTENTS:

· Types and uses of HVAC/R materials and tools

· Different forms

· Description of materials

· Proper handling of tools and materials

· Interpreting job requirements

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

· Access to workplace location or simulated workplace environment

· Materials relevant to the unit

· Technical plans, drawings and specifications relevant to the activities

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:

· Interview

· Written

· demonstration with questioning

LO2.
REQUEST MATERIALS AND TOOLS

ASSESSMENT CRITERIA:

1. Materials and tools needed are requested according to the list prepared

2. Request is done as per company standard operating procedures

3. Substitute materials and tools are provided without sacrificing cost and quality of the work

CONTENTS:
· Requisition forms are properly filled up and completed

· Specification writing

· Filling up of forms

· Organizational protocol

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

· Requisition forms

· Materials and tools specification and data

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHOD:

· Demonstration with questioning

LO3.
RECEIVE AND INSPECT MATERIALS

ASSESSMENT CRITERIA:

1. Materials and tools issued are inspected as per quantity and specification

2. Tools, accessories and materials checked for damages according to enterprise procedures

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

CONTENTS:

· Inspection procedures and policies

· Checking tools and materials

· Storing tools and materials

· Preparation of inspection reports

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

· Inspection report forms

· Appropriate tools and materials relevant to the unit

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:

· Interview

· Demonstration with questioning

UNIT OF COMPETENCY
:
PERFORM BASIC BENCHWORK
MODULE TITLE
:
PERFORMING BASIC BENCHWORK

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes required in performing basic bench work

NOMINAL DURATION
:
32 hours

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Prepare supplies, materials, tools, and equipment

LO2.
Layout necessary dimensions

LO3.
Perform grinding, cutting, filing and basic welding

LO1.
PREPARE SUPPLIES, MATERIALS, TOOLS, AND EQUIPMENT

ASSESSMENT CRITERIA:

1. Supplies, materials, tools, and equipment are identified according to job requirements

2. Supplies, materials, tools, and equipment are prepared according to job requirements

3. Supplies, materials, tools, and equipment are checked according to job requirements

4. Tools and equipment condition are checked

CONTENTS:
· Communication skills
· Materials, tools and equipment uses and specifications
CONDITIONS: 

Student/trainees must be provided with the following:

· Blueprint

· Catalogue

· List of tools and equipment

· Forms (request & bill of materials)
METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS:

· Interview 

· Written

· Demonstration with questioning

LO2.
LAYOUT NECESSARY DIMENSIONS

ASSESSMENT CRITERIA:

1. Layout dimensions is in accordance with job requirements

2. Dimensions are layout within the required tolerance

3. Dimensions are checked within the actual work plan

4. Proper usage of measuring instrument is observed

CONTENTS:

· Measuring tools functions and usage

· Communication skills

· Trade mathematics

· Mensuration

· Calculation

· Conversion

· Plan specifications

CONDITIONS:    
Student/trainees must be provided with the following:

· Measuring tools

· Drawing instruments

· Work plan

· Markers

· Calculator

METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

LO3.
PERFORM GRINDING, CUTTING, FILING, DRILLING AND BORING

ASSESSMENT CRITERIA:

1. Work piece are cut according to required measurement

2. Work piece are free from bores and sharp edge

3. Welded joints are free from weld defects

4. Appropriate personal protective equipment (PPE) is applied

5. Safety work habits are observed

6. Work site is cleaned and cleared of debris and left in safe state according to occupational health and safety (OH & S)

CONTENTS:

· Tools and equipment usage and specifications

· Grinding, cutting, drilling, filing techniques

· Basic welding principles and application 

· Applied occupational health and safety (OH & S)

CONDITIONS: 
Student/trainees must be provided with the following:

· Personal protective equipment (PPE)

· Tools and equipment

· Measuring instruments

· Work plan

· Required supplies and materials

· Work site

METHODOLOGIES:

· Self-paced Instruction

· Film viewing

· Direct laboratory experience

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

UNIT OF COMPETENCY
:
PERFORM BASIC ELECTRICAL WORKS
MODULE TITLE
:
PERFORMING BASIC ELECTRICAL WORKS
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes required in performing basic electrical works.

NOMINAL DURATION
:
32 hours

SUMMARY OF LEARNING OUTCOMES:

             Upon completion of the module the trainees/students should be able to:

LO1.
Prepare tools, and testing instruments

LO2.
Test power supply and electrical components

LO3.
Perform basic repairs and installation

LO1.
PREPARE TOOLS, AND TESTING INSTRUMENT

ASSESSMENT CRITERIA:

1. Electrical tools and test instrument are identified according to job requirements

2. Electrical tools, and test instruments are checked for conditions and lubricants

3. Identified defective tools and test instrument are replaced

4. Safe handling of tools and testing instruments are observed

CONTENTS:

· Uses of tools and testing instruments

· Calibration of testing instruments

· Safe handling and proper care of tools and testing instruments

· Communication skills (oral and written)

CONDITIONS:  
Student/trainees must be provided with the following:

· List of tools and testing instrument

· Work plan

· Course ware

· Laboratory/workshop

METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:

· Interview

· Written 

· Demonstration with questioning

LO2.
TEST POWER SUPPLY AND ELECTRICAL COMPONENTS

ASSESSMENT CRITERIA

1. Required procedure in using testing instrument are applied 

2. Power supply and electrical components are checked with the manufacturers specification

3. Identified defects of power supply and electrical components are recorded 

4. Safe working habits are observed

CONTENTS:
· Functions and uses of testing instruments

· Basic electricity

· Electrical safety and hazards

· Testing procedures

CONDITIONS:

Student/trainees must be provided with the following:
· Tools and testing instruments

· Required electrical components

· Personal protective equipment

· Work site

· Trainer/ workshop

· Course ware
METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

LO3.
PERFORM BASIC REPAIRS AND INSTALLATION

ASSESSMENT CRITERIA:

1. Electrical fixtures are fixed in line with standard operating procedures (SOP) 

2. Defective electrical components are replaced with the same specifications

3. Testing of units after repair is performed

4. Safe working habits are observed

5. Workplace is cleaned and cleared of debris and in a safe state of condition and in line with occupational health and safety (OH & S) regulations

CONTENTS:

· Types of electrical fixtures

· Testing procedures

· Electrical safety and hazards

· Applied occupational health and safety (OH & S)

CONDITIONS: 
Student/trainees must be provided with the following:

· Workplace

· Required electrical fixtures and components

· Tools and testing instruments

· Trainer / mock ups

· Personal protective equipment (PPE)

· Trainer/ mock ups

· Course ware

METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Industry Immersion

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning
UNIT OF COMPETENCY
:
PERFORM HOUSEKEEPING AND SAFETY PRACTICES
MODULE TITLE
:
PERFORMING HOUSEKEEPING AND SAFETY PRACTICES

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes needed on work safety in the workplace including sorting, cleaning and dispensing materials, tools, and equipment, identifying and minimizing hazards, responding and recording accidents and following basic security.

.

NOMINAL   DURATION
:
24 hours

SUMMARY OF LEARNING OUTCOMES:

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

LO1.
Sort materials, tools and equipment

LO2.
Clean workplace area, materials, tools and equipment

LO3.
Systematize dispensing and retrieval of materials, tools, and equipment

LO4.
Identify and minimize/eliminate hazards

LO5 
Respond and record accidents

LO6 
Follow basic security

LO1.
SORT MATERIALS, TOOLS AND EQUIPMENT

ASSESSMENT CRITERIA:

1. Materials, tools and equipment are classified according to its kind

2. Appropriate areas for materials, tools and equipment are designated

CONTENTS:

· Classification of tools, equipment and materials

· Consideration in the selection of appropriate areas for storing materials, tools and equipment

· Sorting procedures and considerations

CONDITIONS: 
Students/trainees must be provided with the following;

	Tools and Equipment:
	Personal Protective Equipment:

	· Hand tools
	· Goggles 

	· Storage cabinet
	· Gloves

	Supplies and Materials:
	· Surgical /gas mask

	· Assorted materials
	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

LO2.
CLEAN WORKPLACE AREA, MATERIALS, TOOLS AND EQUIPMENT

ASSESSMENT CRITERIA:

1. Cleaning materials are identified according to specified application and procedures

2. Workplace area, tools, materials and equipment are cleaned using specified cleaning materials

3. Workplace are in safe condition in accordance with safety regulation practices

CONTENTS:

· Cleaning materials, types and applications

· Procedures in cleaning workplace area, tools, and equipment

· Consideration of a safe conditioned workplace area, tools and equipment

CONDITIONS:
Students/trainees must be provided with the following;
	Tools and Equipment: 

	· Hand tools

	· Equipment

	Personal Protective Equipment:

	· Goggles 

	· Gloves

	· Surgical/gas mask

	Supplies and Materials:

	· Cleaning materials

	· Maintenance checklist


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Immersion

ASSESSMENT METHODS:

· Interview

· Written

· demonstration with questioning

LO3.
SYSTEMATIZE DISPENSING AND RETRIEVAL OF MATERIALS, TOOLS, AND EQUIPMENT

ASSESSMENT CRITERIA:

1. System for requesting, borrowing and returning of materials, tools, and equipment is followed and implemented

2. Form used are completely filled-up and filed

3. Borrowed tools, and equipment are returned to designated area

4. Materials are consumed as requested

CONTENTS:  
· Procedures in dispensing and retrieval of materials tools, and equipment

· Things to be considered in returning the borrowed tools and equipment

CONDITIONS:  
Students/trainees must be provided with the following;

	Tools and Equipment:
	Supplies and Materials:

	· Hand tools
	· Assorted materials

	· Equipment
	· Requisition slip

	Personal Protective Equipment:
	· Borrowing slip

	· Gloves
	

	· Working clothes
	

	· Safety shoes
	

	· Gas mask
	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Immersion

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning



LO4.
IDENTIFY AND MINIMIZE/ELIMINATE HAZARDS 

ASSESSMENT CRITERIA:

1. Hazards in the work area are recognized and reported to designated personnel and appropriate control and action taken

2. Workplace policies and procedures for controlling risk are established and followed accurately

3. Procedures for dealing with emergencies are followed whenever necessary within the scope of responsibilities and competencies

4. Safety signs and hazards warnings are displayed and observed at all times in line with workplace health and safety regulations

5. Equipment and safety devices are used according to manufacturer’s guidelines

6. Work areas are kept clean and in order at all times

7. Safe handling/fighting technique and equipment operation are unplugged at all times

CONTENTS:

· Composition of safety committee

· Policies and procedures in controlling risk

· Safety signs and first aid

· Safety signs and hazards warning preparation

· Equipment and safety devices

· Safe handling technique in using equipment and safe devices

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

	Tools and Equipment:
	Supplies and Materials:

	· Hand tools
	· Safety/First aid kit with first aid supplies

	· Equipment
	· Safety signs

	· Safety devices
	

	Personal Protective Equipment:
	

	· Gloves
	

	· Gas mask
	

	· Working clothes
	

	· Safety shoes
	

	· Surgical/gas mask
	


METHODOLOGIES: 

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

LO5.
 RESPOND AND RECORD ACCIDENTS

ASSESSMENT CRITERIA:

1. Workplace accidents are identified

2. First aid procedures/treatment are followed correctly in accordance with standard /regulation

3. Medical assistance/rescue is coordinated with concerned personnel

4. Accident/incident records maintained in accordance with the standard quality procedure

CONTENTS:

· Types of accidents

· Procedures in applying first aid /treatment

· First aid supplies

· Steps in responding and recording accidents

CONDITIONS:  

Students/trainees must be provided with the following;

	Tools and Equipment:
	Supplies and Materials:

	· Hand tools
	· First aid supplies

	· Equipment
	· Record book

	· Safety devices
	

	Personal Protective Equipment:
	

	· Surgical/gas mask
	

	· Gloves
	

	· Goggles
	


METHODOLOGIES: 

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry Immersion

ASSESSMENT METHODS: 

· Interview

· Written

· Demonstration with questioning

LO6.
FOLLOW BASIC SECURITY 

ASSESSMENT CRITERIA:

1. Security measures/procedures are followed according to appropriate event    
2. Security related events are recorded /reported on the relevant form

3. Staff are advised of security procedures and correct methods of implementation
CONTENTS:

· Basic security procedures

· Security signs and symbols  

CONDITIONS:   
Students/trainees must be provided with the following;

	Supplies and Materials:

	· Security relevant forms

	· Brochures

	· Basic security manual

	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Demonstration

· Group discussion

ASSESSMENT METHODS:

· Actual demonstration

· Written

· Oral questioning

UNIT OF COMPETENCY
:
MAINTAIN TOOLS AND EQUIPMENT 

MODULE TITLE
:
MAINTAINING TOOLS AND EQUIPMENT
MODULE DESCRIPTOR
:
This module covers the knowledge, skills, attitudes and safety required in maintaining tools and equipment.

NOMINAL DURATION
:     24 hours

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Check condition of tools and components.

· Hand tools

· Measuring tools

· HVAC/R equipment

LO2.
Perform preventive maintenance

LO1.
Check condition of tools and components
ASSESSMENT CRITERIA:

1. Tools and equipment are identified according to classification

2. Non-functional tools and equipment are segregated and labeled

3. Non- functional tools are stored prior for repair

4. Safe handling of tools and equipment are applied

5. Safe working habits is observed

CONTENTS:

· Proper usage of tools and equipment

· Testing procedures 

· Communication skills

· Fundamentals of refrigeration and air conditioning (RAC)

· Parts and functions of HVAC/R equipment

· Applied occupational health and safety (OH & S)

· Housekeeping

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

· Required tools and equipment

· Workplace

· Personal protective equipment (PPE)

· Courseware

· Signage

METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry immersion

ASSESSMENT METHODS:
· Interview

· Written

· Demonstration with questioning

LO2.
PERORM BASIC PREVENTIVE MAINTENANCE
ASSESSMENT CRITERIA:
1. Appropriate lubricants are identified according to types of equipment

2. Tools and equipment are lubricated according to preventive maintenance schedule

3. Measuring instruments are checked and validated

4. Lubricated hand tools are properly stored

5. Inventory of tools, instruments and equipment are conducted and recorded

6. Defective hand tools, instruments, equipment and accessories are replaced according to manufacturer’s specification

7. Proper housekeeping is applied

CONTENTS:
· Types of lubricants

· Housekeeping

· Inventory guidelines and procedures

· HVAC/R equipment, tools and instrument types and specifications

· Lubrication  procedures

· HVAC/R equipment operating procedures

 CONDITIONS:  

Students/trainees must be provided with the following:

· Required types of lubricants

· Required HVAC/R equipment, tools and instruments

· Personal protective equipment (PPE)

· Courseware

· Workplace

· Cleaning materials and solution

· Inventory forms

· Storage

METHODOLOGIES:
· Self-pace instruction

· Film viewing

· Group discussion
· Industry immersion
ASSESSMENT METHODS:
· Questioning (oral and written)

· Demonstration with questioning

UNIT OF COMPETENCY
:
PERFORM MENSURATION AND CALCULATIONS
MODULE TITLE
:
PERFORMING MENSURATION AND CALCULATIONS
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in identifying and measuring objects based on the required   performance standard. 

NOMINAL DURATION
:
32 hours

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students 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 is identified, classified and interpreted 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. Appropriate measuring instruments are selected according to job requirements

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

CONTENTS:
· Linear measurements

· Testing measurements 

· Dimensions

· Units of conversion

· Ratio and proportion

· Trigonometric functions

· Algebraic equations

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

	Tools:
	

	· Micrometer
	· Protractor

	· Vernier caliper
	· Combination gauge

	· Dial gauge with magnitude 
	· Steel Rule

	· Standard
	· Voltmeter

	· Straight edge
	· Ammeter

	· Thickness gauge
	· Mega ohmmeter

	· Torque gauge
	· KWH meter

	· Small hole gauge
	· Gauges 

	· Telescopic gauge
	· Thermometer

	Supplies and Materials:
	· Try-square

	· Round 
	

	· Square
	

	· Rectangular
	

	· Triangle
	

	· Sphere
	

	· Conical
	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Group discussion
ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

LO2.
CARRY OUT MEASUREMENTS AND CALCULATIONS

ASSESSMENT CRITERIA:
1. Accurate measurements are obtained to job requirements

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

3. Calculation needed to complete work tasks are performed using the four basic process of addition, subtraction, multiplication and division including but not limited to trigonometric functions and algebraic computations

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

5. Numerical computation is self-checked and corrected for accuracy

6. Instruments are read to the limit of accuracy of the tool

7. Systems of measurement is identified and converted according to job requirements/ISO

8. Work pieces are measured according to job requirements

CONTENTS:

· Linear measurements

· Dimensions

· Units of conversion

· Ratio and proportion

· Trigonometric functions

· Algebraic equations

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

	Tools:
	

	· Micrometer
	· Protractor

	· Vernier caliper
	· Combination gauge

	· Dial gauge with magnitude 
	· Steel Rule

	· Standard
	· Voltmeter

	· Straight edge
	· Ammeter

	· Thickness gauge
	· Mega Ohmmeter

	· Torque gauge
	· KWH Meter

	· Small hole gauge
	· Gauges 

	· Telescopic gauge
	· Thermometer

	· Try-square
	

	Supplies and Materials:
	

	· Round 
	· Triangle

	· Square
	· Sphere

	· Rectangular
	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Group discussion
ASSESSMENT METHODS:

· Direct observation

· Written test

· Oral questioning

UNIT OF COMPETENCY
:
OBSERVE PROCEDURES, SPECIFICATIONS AND MANUALS OF INSTRUCTIONS
MODULE TITLE
:
OBSERVING PROCEDURES, SPECIFICATIONS AND MANUALS OF INSTRUCTIONS

MODULE DESCRIPTOR
:
This module covers the knowledge, skills, and attitudes in identifying, interpreting and applying services to the specifications and manuals and storing manuals

NOMINAL DURATION
:
24 hours

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Identify and access specifications/manuals.

LO2.
Interpret manuals

LO3.
Apply information on manual

LO4.
Store manuals

LO1.
SELECT MEASURING INSTRUMENTS

ASSESSMENT CRITERIA:

1. Appropriate manuals are identified and accessed as per job requirements

2. Version and date of manual is checked to ensure correct specification and procedure are identified

CONTENTS:

· Types of manuals used in HVAC/R sector

· Identification of symbols used on the manuals

· Identification of units of measurements

· Units of conversion

CONDITIONS: 
Students/trainees must be provided with the following

	Equipment:
	

	· Audiovisual equipment
	

	
	

	Supplies and Materials:
	

	· Manufacturer’s specification manual
	

	· Repair manual
	

	· Maintenance procedure manual
	

	· Periodic maintenance manual
	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Group discussion
ASSESSMENT METHODS:

· Interview

· Written

· Observation with questioning

LO2.
INTERPRET MANUALS

ASSESSMENT CRITERIA:

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

2. Information and procedure in the manual are interpreted in accordance to industry practices

CONTENTS:
· Manuals reading and plan specifications

· Reading and comprehension of interpreting manuals.

· Written communication skills

· Signs and symbols

· Electrical

· Mechanical

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

	Equipment:
	

	· Audiovisual equipment
	

	
	

	Supplies and Materials:
	

	· Manufacturer’s specification manual
	

	· Repair manual
	

	· Maintenance procedure manual
	

	· Periodic maintenance manual
	


 METHODOLOGIES:

· Self-paced instruction

· Film viewing

· Group discussion
ASSESSMENT METHODS:

· Interview

· Written

· Observation with questioning

LO3
APPLY INFORMATION ON MANUAL

ASSESSMENT CRITERIA:

1. Manual is interpreted according to job requirements

2. Work steps are correctly identified in accordance with manufacturer’s specifications

3. Manual data is applied according to the given task

4. All correct sequencing and adjustments are interpreted in accordance with information contained on the manual on specifications

CONTENTS:

· Reading and comprehension skills required to identify and interpret construction manuals and specifications

· Accessing information and data

· Work schedule

· Steps of work

CONDITIONS:

Students/trainees must be provided with the following:

	Supplies and Materials:
	

	· Manufacturer’s specification manual
	

	· Repair manual
	

	· Maintenance procedure manual
	

	· Periodic maintenance manual
	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Group discussion
ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

LO4.
STORE MANUALS

ASSESSMENT CRITERIA:

1. Manuals on specifications are stored according to standard operating procedures

2. Ensured prevention of damage

3. access and updating of information is ready when required in accordance with company’s requirements

CONTENTS:

· 5 S procedure

· Proper storage of manual

· Prevention from damages

CONDITIONS: 
Students/trainees must be provided with the following
	Supplies and Materials:
	

	· Manufacturer’s specification manual
	

	· Repair manual
	

	· Maintenance procedure manual
	

	· Periodic maintenance manual
	


METHODOLOGIES:

· Self-pace instruction

· Film viewing

· Group discussion
ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

UNIT OF COMPETENCY
:
DOCUMENT WORK ACCOMPLISHED
MODULE TITLE
:
DOCUMENTING WORK ACCOMPLISHED
MODULE DESCRIPTOR
:
This unit covers the knowledge, skills and attitudes in documenting work accomplished. It includes identifying forms and data and preparing reports
NOMINAL DURATION
:
24 hours 

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Identify forms and data
LO2.
Prepare reports 

LO1.
IDENTIFY FORMS AND DATA

ASSESSMENT CRITERIA:

1. Forms are selected based on the reports to be prepared

2. Work accomplishment is interpreted  

3. Data are collected in accordance with data gathering procedures

CONTENTS:

· Selecting and interpreting forms

· Interpreting work accomplished

· Data gathering techniques

CONDITIONS: 

Students/trainees must be provided with the following:

· Access to workplace location or simulated workplace environment

· Warranty paper request

· Operating log sheet

· Requisition forms

· Records of work accomplished

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:

· Interview

· Written

· Demonstration with questioning

LO2.
PREPARE REPORTS

ASSESSMENT CRITERIA:

1. Reports are completed using standard form as per company procedures

2. Reports provide details of work completed, further action to be taken and other details as per company procedures

3. Reports are completed and submitted within specified time to the concerned personnel/supervisor

CONTENTS:
· Details of work completion

· Kinds of reports

· Preparation of reports

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

· Start-up commissioning report

· Warranty paper request

· Turn-over report

· Operating log sheet

· Service report

· Trouble call report

· Requisition

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture
· Discussion
· Group work
ASSESSMENT METHOD:

· Demonstration with questioning

MODULES OF INSTRUCTIONS

CORE COMPETENCIES

ICEPLANT REFRIGERATION SERVICING NC III
UNIT OF COMPETENCY
:
SURVEY SITE FOR INSTALLATION
MODULE TITLE
:
SURVEYING SITE FOR INSTALLATION

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in surveying site for installation of equipment, piping, air distribution and electrical controls and wiring for ice plant refrigeration system

NOMINAL DURATION
:
24 hours 

PREREQUISITE
: 
Before entering this module the learner must be able demonstrate competency in surveying site for installation for PACU/CRE refrigeration and air conditioning unit 

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Prepare for surveying site 

LO2.
Survey site 

LO1.
PREPARE FOR SURVEYING SITE
ASSESSMENT CRITERIA:
1. Work instructions are obtained according to policies and procedures

2. Plans are read and interpreted to determine job requirements

3. Components of ice plant refrigeration system to be installed are identified according to plans

4. Materials are prepared and inspected in accordance with designs and specifications

5. Conditions are checked and abnormalities are reported to authorized personnel 

CONTENTS:
· Electrical plan, symbols, and abbreviations

· Mechanical plan, symbols, and abbreviations

· Basic electricity 

· Basic refrigeration cycle

· Fundamental of refrigeration

· How to select wire size

· Principles of air distribution

· Equipment selection and application

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

· Blueprint

· Technical plans

· Work instructions

· Electrical plan

· Mechanical plan

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:

· Interview

· Observation of practical skills

· Case study 

LO2.
SURVEY SITE
ASSESSMENT CRITERIA:
1. Site is surveyed according to approved plan and established procedures

2. Data is gathered and technicalities are noted in accordance with the approved plans and specifications

3. Alteration and deviation from the plan are prepared consistent with the results of survey conducted

4. Report is submitted to authorized personnel in accordance with prescribed format

CONTENTS:

· Interpreting technical plans and specifications

· Blueprint reading 

· Equipment installation

· Piping installation

· Air distribution installation

· Electrical controls and wiring installation

· Linear measurement

· Dimension

· Ratio and proportion

· Unit conversion

· Requisition forms

· Requisition procedures

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

· Requisition forms

· Materials and tools specification list/data sheet

· Technical plans/drawings and specifications relevant to the activities

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:

· Interview 

· Demonstration with questioning

UNIT OF COMPETENCY
:
INSTALL ICE PLANT PIPING SYSTEM
MODULE TITLE
:
INSTALLING ICE PLANT REFRIGERATION PIPING SYSTEM

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in installing ice plant refrigeration piping system. It includes preparation of piping requirements, laying out of refrigerant and secondary refrigerant piping, monitoring of welding/brazing of pipe joints, installation of refrigerant/secondary refrigerant piping insulation

NOMINAL DURATION
:    32 hours 

PREREQUISITE
: 
Before entering this module, the learner must be able to install PACU/CRE piping system    

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Prepare piping requirements

LO2.
Lay out refrigerant and secondary refrigerant piping system

LO3.
Perform insulation of refrigerant/secondary refrigerant piping

LO1.
PREPARE PIPING REQUIREMENTS
ASSESSMENT CRITERIA:
1. Work instructions are read and interpreted to determine piping requirements

2. Piping, fittings, tubing, insulation, clamps, and brackets are checked in accordance with job requirements and manufacturer’s specifications

3. Supplies and materials are prepared according to quantity and approved specifications 

4. Tools and equipment are checked and defects are reported to authorized personnel 

5. Work is undertaken in line with safety requirements

CONTENTS:
· Importance of support and bracket

· Types of piping/sizing

· Types of fittings

· Pipe processing

· Heat transfer

· Piping principles

· Clean Air Act (RA 8749)

· Montreal/Kyoto Protocol

· Principles of ice plant refrigeration 

· Standard operating procedures in materials and tools preparation

· Proper handling of supplies, materials, tools and equipment

· Piping requirements

· Protective personal equipment/safety gears

· Safety signs and symbols

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

	Equipment:
	Supplies and Materials:

	· Plasma cutter equipment
	· Brochures/Service manual 

	· Oxy acetylene welding equipment
	· Work Plan

	Tools:
	· Piping

	· Set of wrenches
	· Pipe fittings

	· Pliers

	· Stop and control valves

	· Screwdrivers

	· Insulation

	· Hammer
	· Hangers

	· Pipe cutter
	· Clamps

	· Chisel

	· Brackets

	· Electric drill/grider
	· Rags

	· PPEs

	· Forms (report)

	· Mask

	· Face mask/shield

	· Gloves
	· Ear muffs

	· Goggles
	· Apron/gown/jump suit

	· Hair net/cap
	· Anti-static suits

	· 
	


· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

· Hands on

ASSESSMENT METHODS:

· Interview

· demonstration with questioning

LO2.
LAY OUT REFRIGERANT AND SECONDARY REFRIGERANT PIPING SYSTEM
ASSESSMENT CRITERIA:
1. Brackets and supports are inspected if securely installed according to plan and specifications

2. Inspection report is prepared and completed based on checking/inspection results

3. Tools and equipment required for pipe brazing are inspected in line with job requirements

4. Operation of SMAW/GTAW equipment is monitored in accordance with manufacturer's manual and safety requirements

5. Quality of welded pipe joints are inspected ensuring no leakage and quality finish in accordance with enterprise standards

6. Economical use of piping materials are ensured in accordance with approved plan and standard operating procedures

7. Refrigerant/secondary piping is laid out in conformity with design

8. Report is prepared and submitted to authorized personnel in accordance with standard procedures

CONTENTS:
· Plans and specifications

· Installation of brackets and supports

· Linear measurements

· Angular measurements

· Signs and symbols

· Basic arc/tig welding

· Basic gas welding

· Welding operation and procedures

· Piping principles

· Slope and risers

· Rules on the safe use of scaffolds and ladders

· Relevant OH&S requirements

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

	Equipment:
	Supplies and Materials:

	· Portable electric drill
	· Dyna bolt/expansion

	· Portable grinder
	· Drill bits; masonry, steel, wood

	· Oxy acetylene welding equipment
	· Personal Protective Equipment:

	Tools:
	· Working clothes

	· Push pull rule
	

	· Meter sticks
	· Hard hat/helmet

	· Hammer(claw /ball peen)
	· Gloves

	· Set of screw driver
	· Goggles

	· Set of wrench
	· Safety mask

	· Spirit level /meter hose
	


· Access to ice plant refrigeration piping system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:

· Demonstration with questioning

· Interview

· Group work

LO3.
PERFORM INSULATION OF REFRIGERANT/SECONDARY REFRIGERANT PIPING

ASSESSMENT CRITERIA:
1. Insulating materials are prepared and checked according to specifications and system requirements

2. Required insulating/sealing/adhesive materials are applied in accordance with manufacturer's specifications

3. Refrigerant/secondary refrigerant piping is insulated in line with standard operating procedures

4. Joints are prepared and checked to ensure fit and air tightness in accordance with system requirements

5. Report is prepared and completed in accordance with prescribed format 

CONTENTS:
· Types of insulation

· Types of fittings

· Basic ice plant refrigeration cycle

· Leak testing

· Pressurizing

· Testing techniques on leaks

· Performing work safely

· Technical report writing

CONDITIONS:
Students/trainees must be provided with the following:
	Equipment:
	Tools:

	· Aluminum ladder
	· Set of open wrenches

	· Supplies and Materials:
	· Pliers 

	· Marker / pentel pen
	· Screw driver

	· Steel, copper, aluminum tubing
	· Hammer 

	· Set of fittings
	· Pipe cutter

	· Nitrogen gas
	· Chisel 

	· Sulfur stick
	· Electric grinder


· Access to secondary refrigerant piping

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

UNIT OF COMPETENCY
:
INSTALL ICE PLANT ELECTRICAL SYSTEM
MODULE TITLE
:
INSTALLING ICE PLANT ELECTRICAL SYSTEM
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in installing ice plant refrigeration electrical system. It includes lay outing of electrical system and installation of power supply wiring and controls and protective devices

NOMINAL DURATION
:
32 hours 

PREREQUISITE
: 
Before entering this module, the learner must be able to install electrical system for PACU/CRE    

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1. Lay out electrical system

LO2. Install power supply wiring

LO3.
Install controls and protective devices

LO4.
Test run electrical system

LO1.
LAY OUT ELECTRICAL SYSTEM

ASSESSMENT CRITERIA:
1. Work instructions are read and interpreted to determine job requirements

2. Electrical materials are prepared and checked in consistent with job requirements

3. Electrical systems is laid out in conformity with the designs, specifications and/or approved working plan/drawing

4. Electrical systems are mounted/insulated/ terminated as per standard operating procedures

5. Wiring method is applied as required/ prescribed in the PEC codes and regulations

6. Report is prepared and completed based on checking/inspection results

CONTENTS:
· Electrical conduits

· Controls and protective devices

· Electrical control wires and cables

· Principle and operation of ice plant refrigeration system

· Interpreting work instructions

· Electrical safety measures/practices

· Electrical material specifications and uses

· Philippine electrical code and regulations 

· Laying out of electrical system

· Plans and details

· Ladder diagram

· Schematic diagram

· Pictorial diagram

· Classification of wires

· Types of cable tray/cable trunk/PVC pipe

· Sizes of wires and cables

CONDITIONS:
Students/trainees must be provided with the following:
	Equipment:
	Supplies and Materials:

	· Aluminum ladder
	· Marking pen

	Tools:
	· Paper

	· Push pull rule
	· Rags

	· Spirit level/water hose
	· Electrical tape

	Personal Protective Equipment:
	· Wire connector

	· Goggles
	· Wires and cables

	· Gloves
	· Breaker

	· Helmet/hard hat
	· Terminal clips/plugs

	· Safety shoes
	

	· Working clothes
	


· Access to ice plant refrigeration electrical system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Interview

· Demonstration with questioning

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO2.
INSTALL POWER SUPPLY WIRING
ASSESSMENT CRITERIA:
1. Wiring diagram is interpreted to visualize wiring installation

2. Power supply wiring is inspected according to plan

3. Power supply wirings are installed as per approved working design/plan and wiring diagram

4. Wiring is terminated and insulated in accordance with established procedures

5. Installation is checked for short and grounded according to standard operating procedures

6. Report is prepared and completed based on checking/ inspection results

7. Report is documented and submitted in accordance with standard procedures 

CONTENTS:
· Electrical safety and health regulations 

· Interpreting splicing procedure

· Power circuit installation

· Installation of power supply wiring

 CONDITIONS:
Students/trainees must be provided with the following

	Equipment/Instrument:
	Supplies and Materials:

	· V.O.M/Multi tester
	· Work instruction/wiring plan

	· Megger (tester)
	· Electrical wires

	Tools:
	· Terminal clips/plugs

	· Push pull rule
	· Electrical tape

	· Meter stick
	· Rags

	· Set of screw drivers
	· Wire insulators

	· Set of pliers
	


· Group work

METHODOLOGIES:

· Lecture/discussion

· Interview

· Demonstration with questioning

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO3.
INSTALL CONTROLS AND PROTECTIVE DEVICES
ASSESSMENT CRITERIA:
1. Controls and protective devices are checked for physical and mechanical damage

2. Mounting is secured and subjected to sequence test

3. Controls and protective devices are installed in accordance with approved designs and wiring diagrams

4. Inspection report is prepared and completed based on testing results

5. Report is documented and submitted in accordance with standard procedures

CONTENTS:
· Fundamentals of control

· Types of electrical controls

· Breakers

· Magnetic contactors/starters

· Relays and overload

· Insulation test

· Continuity test

· Ground test

· Voltage test

· Installation of controls and protective devices

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

	Equipment/Instrument:
	Supplies and Materials:

	· V.O.M/Multi tester
	· Work instruction/wiring plan

	· Megger (tester)
	· Electrical wires

	Tools:
	· Terminal clips/plugs

	· Push pull rule
	· Electrical tape

	· Meter stick
	· Rags

	· Set of screw drivers
	· Wire insulators

	· Set of pliers
	· Breakers

	· Crimping tool
	· Magnetic contactors/starters

	· Bending tool
	· Relays

	· Wire gauge
	


· Access to ice plant refrigeration controls and protective devices

· Access to workplace location or simulated workplace environment

METHODOLOGIES:
· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO4.
TEST RUN ELECTRICAL SYSTEM

ASSESSMENT CRITERIA:
1. Tools and instruments for testing are selected and prepared

2. Testing instrument are set in accordance with tolerable limits

3. Electrical system is tested in line with manufacturer’s instruction/procedure

4. Data is recorded based on the standard procedures

5. Unplanned events are attended to in line with established procedures

6. Ongoing checks of quality of work are undertaken in line with established procedures

7. Safety policies and procedures are observed

8. Report on testing of electrical system is prepared and submitted to appropriate personnel

CONTENTS:
· Selection, preparation and use of testing instruments 

· Test running electrical system

· Safe handling of tools and equipment

· Electrical safety codes and regulations 

· Contingency management skills

· Principle and operation of ice plant refrigeration electrical system

· Amperage/voltage/wattage/resistance

· Cycle

· Ladder, schematic, and pictorial diagrams

· Electrical conduits

· Controls and protective devices

· Electrical controls wires/cables

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

	Equipment/Instrument:
	Supplies and Materials:

	· Aluminum ladder
	· Electrical tape

	· V.O.M/Multi tester
	· Rags

	· Megger (tester)
	· Wire insulators

	Tools:
	· Breakers

	· Meter stick
	· Magnetic contactors/starters

	· Set of screw drivers
	· Relays

	· Set of pliers
	· Electrical conduits


· Access to ice plant refrigeration electrical system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

UNIT OF COMPETENCY
:
INSTALL ICE PLANT REFRIGERATION EQUIPMENT
MODULE TITLE
:
INSTALLATION OF ICE PLANT REFRIGERATION EQUIPMENT
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes to install main ice plant refrigeration components and units 

NOMINAL DURATION
:
32 hours 

PREREQUISITE
:
Before entering this module, the learner must be able to install PACU/CRE components   

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Perform pre-installation activities

LO2.
Install ice plant refrigeration system components and units

LO3.
Test-run ice plant refrigeration system 

LO1.
PERFORM PRE-INSTALLATION ACTIVITIES

ASSESSMENT CRITERIA:
1. Location, dimension, and level are established in accordance with installation drawings and instructions

2. Relevant permits for installation are prepared with proper authority

3. Requisition forms are completed and submitted based on standard procedures and guidelines

4. Supplies, materials and components required for installation are checked in accordance with specification and job requirements

5. Checked for damages and faults and reported to authorized personnel

6. Demonstrated compliance with safety regulations

CONTENTS:
· Mechanical plans symbols and abbreviations

· Electrical plans, symbols and abbreviations

· Plumbing plans, symbols and abbreviations

· Basic refrigeration cycle

· Basic masonry 

· Basic sheet metal

· Basic welding

· Understanding geographical location/site location

· Clean air act (RA 8749)/ Montreal/Kyoto protocol

· Ice plant refrigeration system and components 

· Material description and specification

· Occupational health and safety requirements

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

	Tools and Equipment:
	Supplies and Materials

	· Wrenches
	· Screw/bolt/nuts
	· Flanges

	· Pliers

	· Expansion bolt
	· Oxygen-acetylene gas

	· Screwdrivers

	· Sulfur stick
	· Clamps

	· Hammer
	· Electrical tape
	· B.I. fittings

	· Pipe cutter
	· Blind rivets

	· Insulation spacers

	· Chisel

	· B.I. pipes
	· Nitrogen gas

	· Electric drill

	· Welding rod

	

	· Electric disc grinder
	· Red oxide/paint
	

	· Welding equipment

	· Washer
	


· Access to workplace location or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

· Written report

LO2.
INSTALL ICE PLANT REFRIGERATION SYSTEM COMPONENTS AND UNITS
ASSESSMENT CRITERIA:
1. Ice plant components to be installed are checked and prepared in accordance with drawings, designs and specifications
2. Compressors, shell and tube/plate heat exchangers, unit coolers, liquid receivers, intercoolers, separators, evaporative condensers and its accessories are installed according to unit manual recommendation
3. Pipes, fittings, stop valves, control valves and other accessories are installed in accordance with drawings, designs and specifications
4. Installation is completed with no damage to equipment and its components
5. Faults/problems are identified and necessary remedial action is taken in line with standard operating procedures
6. Installation report is prepared and completed according to approved format and procedures

CONTENTS:

Iceplant Refrigeration Components:
· Compressors

· Evaporators (S&T, PHE, unit coolers)

· Condensers (S&T, PHE, evaporative condenser)

· Valves (stop, check & control)

· SCADA

· Fans

· Solenoids

· Thermostats

· Switches

· Mounting base

Iceplant Refrigeration System:
· Herring bone coil evaporator

· Flake/plate/tube ice maker

· Freezing tank

Condensate Drain:
· B.I. pipe

· Stainless pipe
CONDITIONS:   Students/trainees must be provided with the following:

	Tools and Equipment:
	Materials:

	· Wrenches
	· Screw/bolt/nuts

	· Pliers

	· Expansion bolt

	· Screwdrivers

	· Screw/bolt/nuts

	· Hammer
	· Expansion bolt

	· Pipe cutter
	· Sulfur stick

	· Chisel

	· Electrical tape

	· Electric drill
	· Blind rivets

	· Electric disc grinder

	· B.I. pipes

	· Plasma cutter equipment

	· Welding rod

	· Welding equipment

	· Red oxide/paint

	· Leak detector
	· Washer

	· Vacuum pump
	· Cement

	PPEs:
	· Sand

	· Mask

	· B.I. fittings

	· Gloves
	· Insulation spacers

	· Goggles
	· Nitrogen gas

	· Hair net/cap

	· Flanges

	· Face mask/shield
	· Oxygen-acetylene gas

	· Ear muffs
	· Clamps

	· Apron/jump suit
	· Running thread

	· Anti static suits
	


· Access to ice plant refrigeration components and its auxiliary

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO3.
TEST RUN ICE PLANT REFRIGERATION SYSTEM
ASSESSMENT CRITERIA:
1. Iceplant system and components are charged with refrigerant and secondary heat transfer fluid in accordance with established procedures

2. Pre start-up checks are undertaken according to operating procedures and guidelines

3. System performance and operation is monitored and adjusted in accordance with operation manual

4. Wastages and excess material report is accomplished and documented

5. Testing and evaluation reports are completed based on standard forms

CONTENTS:
· Refrigerant and secondary heat transfer fluid charging procedures

· Performing pre-start checks

· Monitoring and adjusting system performance

· Waste disposal techniques

· Material storing procedures

· Preparation of technical report

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

	Equipment:
	Materials:
	PPEs

	· Shell and tube/plate exchangers

· Unit coolers

· Liquid receiver

· Intercooler

· Separators

· Controllers

· System analyzer 
	· Pliers
	· Mask

	· 
	· Wrenches
	· Gloves

	· 
	· Screwdrivers
	· Goggles

	· 
	· Electrical tape
	· Hard hat

	· 
	· Washer
	· Mask/shield

	· 
	· Checklist
	· Ear muffs

	· 
	· Material report
	· Apron/jump suit

	
	· Evaluation report
	· Anti static suits

	
	· Refrigerant 
	


· Access to ice plant refrigeration system and components

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work
ASSESSMENT METHODS:
· Demonstration with questioning

· Interview

UNIT OF COMPETENCY
:
SERVICE AND MAINTAIN ICEPLANT REFRIGERATION SYSTEM
MODULE TITLE
:
SERVICING AND MAINTAINING ICE PLANT REFRIGERATION SYSTEM
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in servicing and maintaining ice plant refrigeration system. It includes preparation for maintenance activities, visual inspection and adjustment, and maintaining refrigeration units 

NOMINAL DURATION
:
32 hours 

PREREQUISITE
:
Before entering this module, the learner must be able to service and maintain PACU/CRE 

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Inspect/adjust ice plant refrigeration components

LO2.
Maintain lubrication system

LO3.
Maintain refrigerant system 

LO4
Maintain secondary heat transfer equipment.
LO1.
INSPECT/ADJUST ICE PLANT REFRIGERATION COMPONENTS
ASSESSMENT CRITERIA:
1. Visual inspection is performed on refrigeration components, controls, and operating condition

2. Evaporator/condenser are cleaned in accordance with manufacturer's maintenance manual

3. Refrigerant piping are checked for condition, leak, and insulation in accordance with standard testing procedures

4. Tightness of support/brackets are inspected according to plan

5. Pressures, temperatures, voltages, and current draws are checked and adjusted in accordance with manufacturer's operation/service manual

6. Electro-mechanical controls/settings are checked and adjusted in accordance with system requirements 

7. Refrigeration components are checked and adjusted as per manufacturer's operation/service manual

8. Established maintenance procedures are applied according to plan

CONTENTS:
· Pressures

· Temperatures

· Voltages

· Current draws

· Evaporator

· Condenser

· Refrigerant pump

· Oil filters

· Refrigerant piping

· Belts

· Pulley alignment/tension

· Controls

· Compressor

· Valves

· Fans/blades

· Motors

· Visual inspection procedures and techniques

· Leak and insulation testing procedures

· Setting operating conditions and electro-mechanical controls

· Adjusting refrigeration components

· Interpreting maintenance forms/manual and parts book

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

	Tools:
	Supplies and Materials:

	· Set of wrenches
	· Refrigerants

	· Set of pliers
	· Soap solution

	· Set of screw drivers
	· Markers

	Instruments:
	· Rags

	· System analyzer
	· Coil cleaner

	· Thermometer
	· Manufacturer’s manual

	· Multi tester
	· Electrical tapes

	Personal Protective Equipment:
	

	· Goggles
	

	· Gloves
	

	· Working clothes
	

	· Safety shoes
	

	· Ear muff/plug
	


· Access to iceplant refrigeration components and controls

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Demonstration 

· Oral questioning

LO2.
MAINTAIN LUBRICATION SYSTEM
ASSESSMENT CRITERIA:
1. Lubrication system variables and components are checked and adjusted based on operational specifications

2. Oil levels are checked and adjusted based on operational specifications

3. Oil properties and circulation balances are maintained in accordance with system requirements

4. Oil filters are checked and cleaned in accordance with manufacturer’s maintenance procedures

5. Workplace safety requirements is observed

CONTENTS:
· Interpreting service charts

· Lubrication system variables and components

· Operational specifications

· Inspecting/checking oil levels

· Oil properties and circulation balances

· Cleaning and maintenance of oil filters

· Workplace safety and health regulations

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

	Tools:
	Supplies and Materials:

	· Set of wrenches
	· Manufacturer’s manual

	· Set of pliers
	· Soap solution

	· Set of screw drivers 
	· Markers

	Personal Protective Equipment:
	· Rags

	· Goggles
	· Coil cleaner

	· Gloves
	

	· Working clothes
	

	· Safety shoes
	

	· Ear muff/plug
	


· Access to refrigeration components and controls

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Demonstration 

· Oral questioning

LO3.
MAINTAIN REFRIGERANT SYSTEM
ASSESSMENT CRITERIA:
1. Liquid supply and back pressure filters are checked as per manufacturers maintenance procedures

2. Refrigerant leaks are detected and rectified based on established procedures

3. Refrigerant, sight glass, and level controls/stand pipe are inspected in accordance with refrigerant system requirements

4. Refrigerant system variables and contaminants are checked and adjusted based on procedure’s manual

5. Unit settings, operation procedures, and unit requirements are checked and adjusted in accordance with operational specifications 

6. Automatic and manual non-condensable gas purgers are checked and adjusted based on operational specifications

7. Operating log sheets are maintained to monitor operational efficiency in consistent with system requirements

8. Demonstrated compliance with safety regulations

9. Organizational quality procedures and processes is applied

CONTENTS:
· Classification and effects of contaminants to refrigerant system

· Types and characteristics of refrigerant

· Operational efficiency

· Operational specifications

· Refrigerant system

· System performance monitoring and inspection

· Safety regulations and requirements

· Pressure-temperature relationship chart

· Identifying and rectifying leaks

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

	Tools and Equipment:
	Supplies and Materials:

	· Electronic leak detector
	· Refrigerants

	· Gauge manifold
	· Soap suds

	· Pliers 
	· Service manual

	· Screwdrivers 
	· Operation log sheets 

	· Wrenches
	


· Access to ice plant refrigeration refrigerant system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration 

LO4. 
MAINTAIN SECONDARY HEAT TRANSFER EQUIPMENT
ASSESSMENT CRITERIA:
1. Functions of secondary heat transfer loop is determined to identify maintenance requirements

2. Secondary heat transfer loop is evaluated according to system requirements

3. Outcome of evaluation are recorded in accordance with established procedures

4. Liquid properties are adjusted to meet specified standard

5. Operating log sheets are maintained to monitor operational efficiency in consistent with system requirements

6. Demonstrated compliance with safety regulations

7. Organizational quality procedures and processes is applied

CONTENTS:
· Shell and tube heat exchanger

· Tube-and-tube

· Plate-heat exchanger

· Liquid properties

· Demonstrated compliance safety regulations

· Organizational quality procedures and processes

· Characteristics of liquid properties

· Application of water, refrigerant, glycol, and brine to ice plant refrigeration system

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

	Testing Instruments:
	Supplies and Materials:

	· Testing instrument
	· Water/ethylene/propane

	· Digital thermometer
	· Refrigerant 

	· Clamp ammeter
	· Service manual

	Personal protective Equipment:
	Tools:

	· Gloves
	· Set of wrenches

	· Gas mask
	· Set of pliers

	· Working clothes
	· Set of screw

	· Safety shoes
	


· Access to ice plant refrigeration secondary heat transfer loop

· Access to workplace location or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

UNIT OF COMPETENCY
:
TROUBLESHOOT ICEPLANT REFRIFERATION SYSTEM
MODULE TITLE
:
TROUBLESHOOTING ICEPLANT REFRIGERATION SYSTEM

MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in troubleshooting ice plant refrigeration system.  It includes planning and preparing materials, tools and equipment and identifying and rectifying faults

NOMINAL DURATION
:
32 hours 

PREREQUISITE
: 
Before entering this module, the learner must be able to troubleshoot PACU/CRE 

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Prepare for troubleshooting

LO2.
Diagnose faults

LO3.
Troubleshoot electrical system

LO4.
Troubleshoot mechanical system

LO5.
Test run refrigeration system

LO1.
PREPARE FOR TROUBLESHOOTING

ASSESSMENT CRITERIA:
1. Appropriate wiring diagrams, charts and manuals are interpreted in line with job requirements

2. Appropriate tools and equipment are prepared in accordance with work instructions

3. Repair history log book is analyzed/verified in line with company procedures

4. Power supply is checked to ensure compliance with nameplate rating and/or manufacturer’s specification

CONTENTS:
· Single line diagram

· Control diagram

· Pressure temperature chart

· Charging chart

· Pressure enthalpy chart

· Procedure manual

· Instruction manual

· Ice plant refrigeration symbols and diagrams

· Uses and specifications of ice plant refrigeration tools, instruments, equipment and materials 

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

	Equipment/Instruments:
	Tools:

	· Leak detector
	· Wrenches

	· Vacuum pump
	· Pliers

	· Multi tester
	· Screwdriver

	· Gauge manifold
	· Hammer

	· Thermometer
	· Pipe cutter

	
	· Electric drill

	Supplies and Materials
	· Electric disc grinder

	· Refrigerant/refrigerant oil
	Personal Protective Equipment:

	· Electrical tape
	· Mask

	· Work plan 
	· Safety shoes

	· Rags 
	· Safety goggles

	· Wiring diagram
	· Gloves


· Access to work place location or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO2.
DIAGNOSE FAULTS

ASSESSMENT CRITERIA:
1. Test instrument required for the job are used according to manufacturer’s manual 

2. Systematic pre testing procedures are observed in accordance with standard operating procedures

3. System defect is identified using appropriate tools and instrument

4. Diagnose is accurate, completed and within specified timeframe

5. Reports and recommendation are prepared and submitted to authorized personnel

CONTENTS:
· Ice plant refrigeration symbols and diagrams

· Handling and uses of testing instrument

· Systematic pre testing procedures

· Diagnosing/identifying defects

· Insulation

· Resistance

· Mechanical testing

· Continuity

· Timing sequence

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

	Equipment/Instruments:
	Tools:

	· Oxy-acetylene welding equipment

· Leak detector

· Vacuum pump

· Multi tester

· Gauge manifold

· Leak detector

· Thermometer
	· Wrenches

· Pliers

· Screwdriver

· Knife

· Flaring tool

· Swaging tool

· Tube cutters

· Tube benders

· Reamer

· File

	Supplies and Materials:
	· 

	· Refrigerant oil

· Refrigerant

· Electrical tape

· Work plan 
	· 


· Access to iceplant refrigeration system

· Access to work place location or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO3.
TROUBLESHOOT ELECTRICAL SYSTEM

ASSESSMENT CRITERIA:
1. Electrical testing is performed in accordance with standard testing procedures

2. Remedial actions are taken based on results of testing and in accordance with system requirements

3. Defective parts/components are repaired/replaced in accordance with system specification 

4. Housekeeping and safety practices are applied

5. Reports and recommendation are prepared and submitted to authorized personnel

CONTENTS:
· Insulation

· Resistance

· Continuity 

· Timing sequence

· Types of electrical control

· Types of fan motor

· Thermostat

· Circuit breaker

· Magnetic contactor

· Relevant Philippine electrical code

· Electrical motor control testing procedures

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

	Equipment/Instruments:
	Tools:

	· Multi tester
	· Pliers

	· Clamp ammeter
	· Screwdrivers

	Supplies and Materials:
	· wire crimper

	· fuse
	· soldering iron

	· electrical tape
	Personal Protective Equipment:

	· soldering lead
	· goggles

	· work plan
	· gloves

	· manual
	· working clothes

	
	· safety shoes


· Access to iceplant electrical system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Demonstration with questioning

· Interview

LO4.
TROUBLESHOOT MECHANICAL SYSTEM

ASSESSMENT CRITERIA:
1. Mechanical components and accessories are identified 

2. Appropriate PPE is selected, prepared and used according to job requirements

3. Mechanical system is tested according to manufacturer’s manual

4. Faults and problems are diagnosed in accordance with ice plant refrigeration cycle and principles

5. Remedial actions are taken in accordance with system requirements

6. Defective parts and systems are repaired/replaced in accordance with system specification

7. Reports on testing is prepared and completed according to approved format

CONTENTS:
· Ice plant refrigeration cycle and principles

· Compressor

· Evaporator

· Condenser

· Refrigerant flow control

· Types and principles of pump

· Principles of cooling tower

· Mechanical testing procedures

· Repairing and replacing parts and components 

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

	Equipment/Instruments:
	Tools:

	· Oxy acetylene 
	· Screwdriver

	· Electric drill
	· Pliers

	· Leak detector
	· Wrenches

	· Gauge manifold
	· Crimper

	· Weighing scale
	· Hacksaw

	· Vacuum meter
	· Hammer

	Supplies and Materials:
	

	· Refrigerant/refrigerant oil
	· Pressure/temperature chart

	· Aluminum rod
	· Charging chart 

	· Refrigerant hose
	· Pressure enthalpy chart


· Access to iceplant refrigeration mechanical system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Interview

· demonstration with questioning

LO5.
TEST RUN REFRIGERATION SYSTEM
ASSESSMENT CRITERIA:
1. Hazards in test running refrigeration system is identified

2. Safety procedures are implemented before, during, and after test running the system in accordance with industry requirements

3. Ice plant refrigeration system is operated in accordance with operation manual

4. Performance efficiency is evaluated and assessed according to system requirements

5. Good housekeeping is implemented and observed

6. Disposal of waste materials is performed in accordance with standard procedures and environmental requirements

7. Report on testing refrigeration system is prepared and submitted to authorized personnel

CONTENTS:
Refrigeration system components

· Compressor

· Cooling tower

· Evaporative condenser

· Air cooled condenser

· Water cooled condenser

· Refrigerant flow control

· Electrical controls

· Thermostat

· Timers

· Expansion valves

· Back pressure valves

· Refrigerant circuit

Testing procedures

· Insulation

· Resistance

· Mechanical

· Continuity

· Timing sequence

· Pressure and temperature relationship

· Ice plant refrigeration system operating procedures

· Start up procedures

· Evaluating performance efficiency

· Interpreting pressure/temperature chart, pressure enthalpy chart, conversion chart

· Economy of materials

· Tagging

· Identification of work hazards

· Work safety requirements

· Waste disposal techniques and procedures

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

	Equipment/Instruments:
	Tools:

	· Thermometer
	· Set of screw drivers

	· Gauge manifold
	· Set of pliers

	· Multi tester
	· Set of wrenches

	· Clamp ammeter
	Personal Protective Equipment:

	· Anemometer
	· Goggles

	Supplies and Materials:
	· Gloves

	· Refrigerant
	· Ear Plug/Muff

	· Refrigerant oil
	· Working clothes

	· Catalogue
	· Safety shoes

	· Brochure
	· Working Clothes

	· Work plan
	


· Access to iceplant refrigeration system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:

· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

UNIT OF COMPETENCY
:
RECOVER AND RECYCLE REFRIGERANT FROM ICE PLANT REFRIGERATION SYSTEM 

MODULE TITLE
:
RECOVERING AND RECYCLING OF REFRIGERANTS FROM ICE PLANT REFRIGERATION SYSTEM
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in recovering and recycling of refrigerants in ice plant refrigeration system. It includes natural environment and ecological habitats protections awareness, important of recovery and recycling of refrigerants, evaluation of unit for recovery/ recycling, setting-up of equipment, and performing recovery and recycling of refrigerant operations.

NOMINAL DURATION
:
24 hours

PREREQUISITE
: 
Before entering this module the student must be able to service, maintain, and troubleshoot PACU/CRE

SUMMARY OF LEARNING OUTCOMES:

Upon completion of this module, the trainee/student should be able to: 

LO1.
Assess unit for recovery /recycling

LO2.
Set up equipment for recovery /recycling

LO3.
Perform refrigerant recovery/Recycling

LO1.
ASSESS UNIT FOR RECOVERY /RECYCLING

ASSESSMENT CRITERIA
1. Service manual and service information required for recovery/recycling are interpreted

2. Montreal protocol is explained

3. Relevant data are gathered on unit to be recovered/recycled as per procedure

4. Appropriateness of the unit for recovery/recycling is determined according to regulations and protocol

5. Recovery/recycling requirements checklist are prepared in accordance with the result of assessment and evaluation  

CONTENTS:
· Importance of recovery/recycling

· Prevention of ozone layer depletion

· Prevention of ODS release

· Prevention of global warming

· Economic reasons

· Effects of ODS emission

· Montreal protocol

· Data gathering procedures and techniques

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

	Tools:
	Personal Protective Equipment:

	· Thermometer
	· Goggles

	· Gauge ammeter
	· Gloves

	· Clamp ammeter
	· Working clothes

	· Multi-tester
	· Safety shoes

	· Set of Wrenches
	· Rags

	Supplies and Materials:
	· Dust Mask

	· Evaluation form
	

	· Service manual
	


· Access to unit to be recover/recycle

· Access to workplace or simulated workplace environment

METHODOLOGIES:

· Self pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO2.
SET UP EQUIPMENT FOR RECOVERY/RECYCLING 
ASSESSMENT CRITERIA:
1. Parts and accessories of recovery/recycling equipment are identified and checked

2. Functions and uses of parts and its accessories are explained

3. Refrigerants to be recovered are identified

4. Tank for recovered refrigerant is labeled prior to recycling

5. Recovery/recycling equipment and its accessories are set up in accordance with manufacturers manual

6. Relevant tools, test instruments and personal protective equipment are prepared in line with job requirements

CONTENTS:
· Parts and accessories of recovery /recycling equipment

· Uses and functions of parts and accessories of recovery/recycling equipment 

· Operation of recovery/recycling equipment

· Type of refrigerants

· Refrigerant identification

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

	Tools and Equipment:
	Supplies and Materials:

	· Recovery/recycling machine
	· Masking tape

	· Gauge analyzer
	· Rags

	· Refrigerant identifier
	· Marker 

	· Leak detector
	Personal Protective Equipment:

	· Thermometer
	· Goggles

	· Weighing scale
	· Gloves

	· Vacuum pump
	· Dust mask

	· Set of wrenches
	· Working clothes

	· Spanner
	· Safety shoes


·  Access to workplace or simulated workplace environment

METHODOLOGIES:
· Self pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO3.
PERFORM REFRIGERANT RECOVERY/RECYCLING

ASSESSMENT CRITERIA:
1. Optimum recovery of refrigerant is determined according to regulations and protocol

2. Recovery of refrigerants is performed according to manufacturer’s manual

3. Recovered refrigerant is identified, properly sealed and labeled prior to recycling

4. Refrigerant in the system is 100% recovered

5. Recycling is performed according to manufacturer’s operation manual

6. Contaminants are removed from the system 

7. Hazards in the recovery/recycling of refrigerants are identified

8. Safety measures in recovery/recycling of refrigerants is observed

CONTENTS:
· Recovery/recycling procedures

· Pressure reading

· Identifying refrigerants

· Clean air act

· OH & safety requirements

· Refrigerant cylinder calculation

· Safety in handling refrigerants

· Maintenance of recovery/recycling equipment /instruments

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

	Equipment and Accessories:
	Instruments:

	· Recovery/recycling machine
	· System analyzer

	· Weighing scale
	· Leak detector

	· Vacuum pump
	· Refrigerant identifier

	Personal Protective Equipment:
	Tools:

	· Gloves
	· Spanner

	· Apron
	· Ratchet/wrench

	· Safety shoes
	· Piercing valve

	· Goggles
	Supplies and Materials:

	· Gas mask
	· Refrigerants

	· Working clothes
	· Soap solution

	· Dust mask
	· Rags


· Access to workplace or simulated workplace environment

METHODOLOGIES:
· Self pace instruction

· Film viewing

· Group discussion

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

UNIT OF COMPETENCY
:
REPAIR AND RETROFIT ICE PLANT REFRIGERATION SYSTEM AND ITS ACCESSORIES 

MODULE TITLE
:
REPAIRING AND RETROFITTING ICE PLANT REFRIGERATION SYSTEM AND ITS ACCESSORIES
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in retrofitting the system. It involves basic principles in repairing/retrofitting, selection of alternative refrigerants, lubricants, components and accessories  

NOMINAL DURATION
:
32 hours

PREREQUISITE
: 
Before entering this module the student must be able to recover and recycle refrigerants

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/student should be able to

LO1.
Evaluate the system

LO2.
Prepare the system for retrofitting

LO3.
Repair / Replace faulty components 

LO4.
Perform retrofitting activities

LO5.
Test operating performance of retrofitted system

LO1.
EVALUATE THE SYSTEM

ASSESSMENT CRITERIA:
1. Visual inspections are performed and any signs of damage, faults, and corrosion are noted 

2. Leak test is performed in accordance with standard operating procedures

3. Inspection report is completed and submitted to proper authority

4. Faults identified from inspection and testing are rectified according to manufacturer’s specification

5. Safe working practices are observed based on procedures and OS&H requirements

CONTENTS:
· Basic consideration for retrofitting

· Principles of retrofitting

· Advantage and Disadvantage of retrofitting

· Type and characteristics of alternative refrigerants

· Systems components selection and specification

· Visual inspection

· Leak testing

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

	Equipment:
	Supplies and Materials:

	· Recovery/recycling machines
	· Rags

	· Vacuum pump
	· Lubricants

	· Refrigerant identifier
	Personal Protective Equipment:

	Instruments:
	· Goggles

	· Gauge manifold
	· Gloves

	· Thermometer

· Leak detector
	· Gas mask 

· Safety shoes

	Tools:
	

	· Spanners/wrenches
	

	· Ratchet
	


· Access to refrigeration system

· Access to workplace or simulated workplace environment

METHODOLOGIES:
· Self pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO2.
PREPARE THE SYSTEM FOR RETROFITTING

ASSESSMENT CRITERIA:
1. Appropriate tools and equipment are selected and used consistent with job requirements and industry procedures

2. Faults identified from a visual inspection and operational check are rectified according to manufacturer's specifications

3. Amount of oil in the compressor is optimized based on industry procedures

4. Refrigerant is recovered in accordance with national and international legislation and manufacturer’s recommendation

5. System is pump out and evacuated in accordance with established procedures 

CONTENTS:
· Recovery of refrigerant

· Clean air act

· Montreal/Kyoto protocol

· Occupational Health and Safety Standards

· Refrigerant system evacuation 

· Pump-out/pump-down procedures

· Operational check 

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

	Equipment:
	Supplies and Materials:

	· Recovery/recycling machines
	· Refrigerant

	· Refrigerant identifier
	· Lubricants

	Instruments:
	· Wires and cables

	· Multi-tester
	· Electrical tape

	· Capacitor -tester
	· Breaker

	· Clamp ammeter
	· Terminal clips/plugs

	· Electronic leak detector
	

	Tools:
	

	· Pliers
	· Tube cutter

	· Spanners/ wrenches
	· Tube binder

	· Flaring tools
	· Reamer

	· Swaging tools
	· Screw drivers


· Access to refrigerant system

· Access to workplace or simulated workplace environment

METHODOLOGIES:

· Direct laboratory experience

· Lectures/group discussion

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO3.
REPAIR / REPLACE FAULTY COMPONENTS
ASSESSMENT CRITERIA:
1. Ice plant refrigeration components are identified based on manual

2. Components are diagnosed and inspected for faults in accordance with established procedures 

3. Operational functions of each component are inspected and tested in accordance with the standard operating procedures

4. System components are repaired/replaced according to procedures and specifications prescribed in the manufacturer's operation/repair manual

5. Ice plant refrigeration system components are reconditioned and overhauled where applicable, according to workplace procedures and system requirements

CONTENTS:
· Parts and functions of refrigeration system components

· Checking/testing system components

· Repairing/replacing defective components

· Reconditioning and overhauling

· Leak testing

· Compressor

· Condenser

· Evaporator

· Liquid line strainer

· Metering device

· Pressure controls

· Expansion valve

· Refrigerant piping

· Defrost controls

· Fan/fan motor

· Pipe insulation

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

	Equipment:
	Supplies and Materials:

	· Recovery/recycling machine
	· Refrigerant

	· Refrigerant identifier
	· Lubricants

	Instruments:
	· Wire

	· Multi tester
	· Silver rod with flux

	· Capacitor tester
	· Soldering lead with paste

	· Clamp ammeter
	· Flare fittings

	· Electronic leak detector
	· Copper tubings

	Tools:
	· Rag

	· Spanner/ Wrenches
	Personal Protective Equipment:

	· Ratchet
	· Gloves

	· Pliers
	· Goggles

	· Flaring tools
	· Surgical/gas mask

	· Swaging tools
	· Safety shoes

	· Tube cutter
	· Working clothes

	· Reamer
	

	· Screwdriver
	


· Access to ice plant refrigeration system components

· Access to workplace or simulated workplace environment

METHODOLOGIES:

· Self pace instruction

· Film viewing

· Direct laboratory experience

· Group discussion

· Industry visit

ASSESSMENT METHODS:
· Interview

· Demonstration with questioning

LO4.
PERFORM RETROFITTING ACTIVITIES
ASSESSMENT CRITERIA:
1. Compatible components are used based on system requirements

2. Non-compatible components are replaced according to system requirements and manufacturer's recommendations

3. Quick connect service ports are installed consistent with system requirements and industry procedures

4. Specified amount of compatible oil is installed following compressor and manufacturer's recommendations and instructions

5. System is charged using appropriate or compatible servicing equipment following compressor’s requirements and manufacturer's guidelines

6. Equipments are properly labeled as to the type of refrigerant used

7. Safe working practices are observed throughout the task 

8. Proper housekeeping is performed and implemented

CONTENTS:
· Types, uses and selection of alternative refrigerant and lubricants

· Retrofitting process

· Safety precautions in retrofitting

· Compatible and non compatible components

· Installing service ports

· Compatible and non compatible components

· Types and application of refrigerants

· Principle and operation of iceplant refrigeration system

· Refrigerant charging procedures

· Code of practice

· Occupational health and safety rules and regulations

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

	Equipment/Instruments:
	Supplies and Materials:

	· Weighing scale
	· Copper tubing

	· Vacuum pump
	· Nitrogen

	· Refractometer
	· Masking tape

	· VOM multi tester
	· Steel brush

	· Clamp amemeter
	· Rags

	· Thermometer
	· Alternative refrigerant and lubricant

	· System analyzer
	· Silver rod/flux

	Tools:
	

	· Spanner
	· Flaring tools

	· Wrenches
	· Swaging tools

	· Screwdriver
	· Tube cutter

	· Pliers
	· Tube bender

	
	· Reamer


· Access to refrigerant system

· Access to workplace or simulated workplace environment

METHODOLOGIES:

· Practical/hands on

· Self pace instruction

· Film viewing

· Demonstration

· Group discussion

ASSESSMENT METHODS:
· Interview

· Direct observation with questioning

LO5.
TEST OPERATING PERFORMANCE OF RETROFITTED SYSTEM

ASSESSMENT CRITERIA:
1. Operating pressures, current and temperature of the retrofitted system are monitored

2. Recorded data are analyzed and interpreted according to system requirements

3. Refrigeration system is operated within compressor and manufacturer’s acceptable limits

4. Damages, faults and leaks detected are reported to authorized personnel

5. Necessary adjustments of controls and devices, pressures, current and temperature are performed in accordance with manufacturers recommended operating performance

CONTENTS:
· System pressure and temperatures

· Performance data of alternative refrigerant

· Symptoms and troubles in retrofitting

· Diagnosing retrofitted units

· Rectifying retrofitted units

· Superheat measurement

· Charts and tables of alternatives

· Testing refrigeration system

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

	Instruments:
	Personal Protective Equipment:

	· Clamp on ammeter
	· Gloves

	· Thermometer
	· Goggles

	· System analyzer
	· Surgical/gas mask

	· Anemometer
	· Safety shoes

	Tools:
	· Apron

	· Spanners/wrenches
	


· Access to refrigeration system

· Access to workplace or simulated workplace environment

METHODOLOGIES:
· Practical/hands-on

· Self pace instruction

· Group discussion

ASSESSMENT METHODS:
· Interview

· Direct observation with questioning

UNIT OF COMPETENCY
:
PERFORM STARTING-UP AND COMMISSIONING ICE PLANT REFRIGERATION SYSTEM
MODULE TITLE
:
STARTING-UP AND COMMISSIONING ICE PLANT REFRIGERATION SYSTEM
       
MODULE DESCRIPTOR
:
This module covers the knowledge, skills and attitudes in performing start-up and commissioning ice plant refrigeration system. It includes assessing the system operation, recovery and charging refrigerant system.

NOMINAL DURATION
:
32 hours 

PREREQUISITE
: 
Before entering this module, the learner must be able to:

· troubleshoot PACU/CRE 

· recover and recycle refrigerant

· repair and retrofit PACU/CRE 

SUMMARY OF LEARNING OUTCOMES:

Upon completion of the module the trainees/students should be able to:

LO1.
Prepare for commissioning ice plant refrigeration system

LO2.
Assess refrigeration system operation

LO3.
Recover refrigerant from the system

LO4.
Charge the refrigeration system 

LO5.
Perform pre-start checks

LO1.
PREPARE FOR COMMISSIONING ICE PLANT REFRIGERATION SYSTEM

ASSESSMENT CRITERIA:
1. Work instructions are read and interpreted to determine job requirements

2. Tools, equipment and required PPEs relevant to the tasks are prepared and checked 

3. Pre-commissioning checklists are completed and complied with procedures laid down in system documents

4. Commissioning methods are secured and recording sheets are prepared in accordance with standard operating procedures

5. Commissioning instruments are prepared and calibrated in accordance with system documents

CONTENTS:
· Operating procedures/instructions for the system

· Manufacturer's specifications

· Company-prepared maintenance manuals

· Pre commissioning checklists and procedures

· Commissioning methods and program

· Calibration of commissioning instrument

· Rotation

· Alignment

· Power and controls

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

	Equipment/Instruments:
	Tools:

	· leak detector
	· wrenches

	· vacuum pump
	· pliers

	· system analyzer
	· screwdriver

	· gauge manifold
	· hammer

	· clamp meter
	· pipe cutter

	· multi tester
	· chisel

	· thermometer
	· electric drill

	· electronic leak detector
	


· Access to ice plant refrigeration system

· Access to work place location or simulated workplace environment

METHODOLOGIES:
· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Interview

· demonstration with questioning

LO2.
ASSESS REFRIGERATION SYSTEM OPERATION
ASSESSMENT CRITERIA:
1. Systems are checked in accordance with established procedures

2. Pressures and temperature are determined and recorded in accordance with standard operating procedures

3. Faults are correctly isolated to component level and appropriate corrective action is applied

4. Refrigeration system is checked for leaks and contamination in accordance with standard operating procedures and system requirements 

CONTENTS:
· Refrigeration system operation

· Electrical and mechanical testing

· Electrical faults

· Mechanical faults

· Isolating and rectifying faults 

· Determining pressures and temperature

· Checking for leaks and contamination

· Performance requirements

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

	Equipment/Instruments:
	Tools:

	· leak detector
	· wrenches

	· vacuum pump
	· pliers

	· system analyzer
	· screwdriver

	· gauge manifold
	· hammer

	· clamp meter
	· pipe cutter

	· multi tester
	· electric drill

	· thermometer
	

	· electronic leak detector
	


· Access to iceplant refrigeration system

· Access to workplace or simulated workplace environment 

METHODOLOGIES:
· Lecture

· Discussion

· Group work

ASSESSMENT METHODS:
· Demonstration with questioning

· Interview

LO3.
RECOVER REFRIGERANT FROM THE SYSTEM
ASSESSMENT CRITERIA:
1. Tools and equipment are prepared base on required tasks

2. System is evacuated in accordance with standard operating procedures

3. Refrigerant evacuated from the system is contained/ disposed of in accordance with standard operating procedures and environmental regulation

4. Recovery of refrigerant is performed according to manufacturer’s manual

5. Refrigerant in the system is 100% recovered

6. Quantities of refrigerant reclaimed from the system are recorded/ reported in accordance with standard operating procedures and environmental protection code

CONTENTS:
· Recovering of refrigerant

· Relevant HVAC/R codes 

· Environmental regulation code

· Disposing refrigerant from the system

· Refrigerant cylinder calculation

· Safe handling of refrigerants

· Clean air act

· Montreal/Kyoto protocol

· Philippine environmental standards

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

	Equipment/Instruments:
	Tools:

	· Recovery machine
	· Spanner

	· Weighing scale
	· Ratchet

	· Vacuum pump
	· Wrench

	· System analyzer
	Supplies and Materials:

	· Leak detector
	· Refrigerants

	· Refrigerant identifier
	· Soap solution

	· Thermometer
	· Rags

	
	· Service manual


· Access to refrigeration system

· Access to workplace location or simulated workplace environment

METHODOLOGIES:
· Lecture

· Discussion

· Group work

ASSESSMENT METHOD:
· Demonstration with questioning

LO4.
CHARGE THE REFRIGERATION SYSTEM
ASSESSMENT CRITERIA:
1. System is charged with required refrigerant according to specifications and manufacturer's manual

2. Charging techniques is determined and applied

3. Appropriate lubricating oil is added to refrigeration system in accordance with maintenance manual

4. System is checked for leaks in accordance with leak testing procedures
CONTENTS:
Characteristics and application of the following refrigerants:
· HFC

· HCFC

· Hydro carbon

· Ammonia

· Carbon dioxide

· Refrigerant blend

· Lubricating oil

· Mineral

· Synthetic 
· Charging techniques
· Vapor

· Liquid

· Weight
· Leak testing

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

	Equipment/Instruments:
	Tools:

	· Weighing scale
	· Spanner

	· Vacuum pump
	· Ratchet

	· System analyzer
	· Wrench

	· Leak detector
	· Pliers

	· Refrigerant identifier
	· Screwdriver

	· Thermometer
	Supplies and Materials:

	· Gauge manifold
	· Refrigerants

	
	· Soap solution

	
	· Rags


· Access to refrigeration system

· Access to work place or simulated workplace environment

METHODOLOGIES:

· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Demonstration with questioning

· Interview

LO5.
PERFORM PRE-START CHECKS
ASSESSMENT CRITERIA:
1. Controls are tested and set to meet specified performance requirements

2. Electrical systems are checked based on established procedures 

3. Motor, motor ratings and pump rotation directions are verified against fuse ratings and overload settings

4. Fluid flows are tested and balanced based on specifications

5. Noise and vibration levels are confirmed within limits

6. Reports are completed in accordance with required format

CONTENTS:
· Electrical conduits

· Controls and protective devices

· Electrical control wires/cables

· Safety performance requirements
CONDITIONS:
Students/trainees must be provided with the following:
	Equipment/Instruments:
	Tools:

	· Weighing scale
	· Spanner

	· Vacuum pump
	· Ratchet

	· System analyzer
	· Wrench

	· Leak detector
	· Pliers

	· Refrigerant identifier
	· Screwdriver

	· Thermometer
	Supplies and Materials:

	· Gauge manifold
	· Refrigerants

	
	· Soap solution

	
	· Rags


· Access to refrigeration system

· Access to work place or simulated workplace environment

METHODOLOGIES:
· Lecture/discussion

· Group work

ASSESSMENT METHODS:
· Demonstration with questioning

· 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 to 630, 631 and 635 or visit our website: www.tesda.gov.ph or the TESDA Regional or Provincial Office nearest you.
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