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Occupational Standards for Caribbean Vocational Qualifications (CVQ)

CCMERA3014 CVvQ Level 3 — Refrigeration and Air-Conditioning

Unit Number Unit Title Requirement
o201 | oW PP o QoIS ar | ey
ME00202 Undertake interactive workplace communication Mandatory
ME00217 Analyse electrical systems and controls Mandatory
ME00211 Analyse mechanical systems Mandatory
ME00212 Diagnose and rectify faults in the installation process Mandatory
ME00213 Analyse chilled water systems Mandatory
ME00214 Perform maintenance on air distribution system Mandatory
ME00215 Perform psychrometric analysis Mandatory
ME00216 Commission refrigeration and air-conditioning system Mandatory

To obtain a Caribbean Vocational Qualification (CVQ) all Mandatory Units must be achieved

Legend to Occupational Standard code

Example: CCMERA3013

CCMERA3013

CARICOM ‘ Occupational Number

Sector R — —— Qualification Level

Occupational Area

Key: CC-CARICOM;ME - Maintenance and Engineering; RA — Refrigeration and Air-conditioning; 3 - Level 3; 013
- Numerical sequence

Legend to Unit Code

Example: ME00201
ME0020

=

Sector

Unit Number

Key: ME - Maintenance and Engineering; 00201 — unit #
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Qualification Overview

Who the qualification is for

This qualification is for persons working in the refrigeration and air-conditioning industry
and who require the competencies to select components, install, test, fault find, repair and
maintain refrigeration, air conditioning and air distribution equipment in buildings and
premises. These individuals work with minimum or no supervision. They are responsible
for planning, scheduling and performing major and minor repairs on refrigeration and air
conditioning systems. The individual performs routine preventive maintenance on
systems that operate continuously.

Persons who complete this qualification may be employed in the following jobs:

Refrigeration and Air-conditioning Supervisor, Refrigeration and Air-conditioning
Technician

Persons who complete this qualification could articulate and specialize in:

Approved @ the 44th meeting of COHSOD 2022
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Service/Maintenance Management, Refrigeration and Air-conditioning Engineering,
Project Management, Refrigeration and Air-conditioning Equipment Sales

Occupational Standards can also be used to:

e Prepare job descriptions and specifications
Determine recruitment criteria

Appraise staff performance objectively

Identify skill and training gaps and needs
Conduct labour market analyses

Develop curriculum

Assess the effectiveness of training programmes
Determine compensation and rewards

The benefits of acquiring the CVQ to Candidates

Provides a basis for articulation and accreditation

Provides a broad-based preparation for employment

Is an alternative route to further / higher education

Complements and has parallel standing with academic qualifications

Provides enhanced employability and higher earning potential

Facilitates an apprenticeship with actual work experience

Equips candidates with the knowledge, skills and attitudes for the workplace
Past work experience and skills can count towards achieving the CVQ

Allows for continuity whereby if a candidate cannot complete the CVQ at a
centre or school, they can continue at another approved centre

The benefits of the CVQ to Employers

Provides a larger cadre of skilled employees/candidates to choose from
Reduces cost of recruiting and selecting the ideal job candidate
Reduces cost for training workers

Ensures higher levels of productivity

Approved @ the 44th meeting of COHSOD 2022



MEO00201 Follow Principles of Occupational Safety and Health (OSH) in
the work environment

ME00201 Follow Principles of Occupational Safety and
Health (OSH) in the work environment

Unit Descriptor: This unit deals with the skills, knowledge and attitude required to
effectively perform work activities to conform to Occupational Safety and
Health requirements, and applies to all individuals working in the
engineering and maintenance industry.

ELEMENTS PERFORMANCE CRITERIA

Candidates must be able to:

1 Follow safe work practices 1.1 Perform work safely and in accordance with organisational
policy and procedures and industry requirements

1.2 Undertake housekeeping in accordance with organisational
procedures

1.3 Wear and store personal protective equipment according to
organisational procedures

1.4 Use equipment and safety devices according manufacturer's
instructions

1.5 Identify and follow safety signs/symbols according to
workplace procedures

1.6 Perform manual handling in accordance with industry
requirements, company procedures and National
Occupational Safety and Health guidelines

2 Follow emergency procedures 2.1 Report workplace hazards identified during the course of
work to organisational appropriate personnel according to
legal requirements

2.2 Identify means of contacting the appropriate personnel and
emergency services according to organisational procedures

2.3 Perform emergency and evacuation procedures according to
health and safety policy
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MEO00201

Follow Principles of Occupational Safety and Health (OSH) in
the work environment

RANGE STATEMENT

All range statements must be assessed.

1.

UNDERPINNING KNOWLEDGE AND SKILLS

Equipment may include but not limited to:

electrical
mechanical

Emergency procedures may include but not
limited to:

fire fighting
medical and first aid
evacuation

Appropriate personnel may include but not
limited to:

supervisor
manager
engineer
client
technician

Candidates must know and understand:

PwdE

what are workplace and equipment safety requirements

what are material handling requirements

what are relevant acts, regulations and codes of practice

what is the company policy

Personal protective equipment may include but

not limited to:

coveralls

safety glasses/goggles
hard hat/cap

dust masks/respirator
boots

ear plugs/muffs

gloves

Safety policy may include but not limited to:

personal protection

safe interactive work practices (duty of care)
Occupational Safety and Health (OSH)
regulations

Page 2 of 3



MEO00201 Follow Principles of Occupational Safety and Health (OSH) in

the work environment

Lo~NOO

what are the responsibilities and duties of workers in day-to-day operations
what is the importance of following safe work practices

how to use tools and equipment safely

how to select and use material, equipment and tools to standards

how to communicate effectively

EVIDENCE GUIDE

(1)

(2)

()

oo

Critical Aspects of Evidence
Evidence should include a demonstrated ability to:

comply with Occupational Safety and Health regulations applicable to workplace
operations

apply organizational policies and procedures including Quality Assurance requirements
perform safety procedures prior to and during work activities

use tools, plant and equipment safely and effectively

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’s reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment

This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate

Page 3 of 3



ME00202 Undertake Interactive Workplace Communication

ME00202 Undertake Interactive Workplace Communication

Unit Descriptor: This unit deals with the skills, knowledge and attitude required to
effectively undertake interactive communication at the workplace, and
applies to individuals working in the engineering and maintenance
industry

ELEMENTS PERFORMANCE CRITERIA

Candidates must be able to:

1

2

Communicate information 1.1

1.2

13

14

15

Participate in group activities 2.1

2.2

2.3

Identify sources of information about tasks and processes
according to job requirements

Use questions to gain extra information according to
workplace procedures

Select and sequence information according to workplace
procedures

Perform verbal and written reporting where required
according to standard operating procedures

Communicate with individuals and groups according to
standard operating procedures

Seek and provide responses to others in the group
according to standard operating procedures

Produce constructive contributions according to the
workplace procedures

Communicate goals and aims according to workplace
procedures

Unit Page 1 of 3



ME00202 Undertake Interactive Workplace Communication

RANGE STATEMENT

All range statements must be assessed.

Communication may include but not
limited to:

sketches

drawings

charts

job instructions

client instructions

face to face

phones

signage

memos

work schedules/work bulletins

UNDERPINNING KNOWLEDGE AND SKILLS

Candidates must know and understand:

PwnNPE

what are work place safety requirements

what is the use of work schedules, charts, work bulletins and memos
how to work safely to instructions

how to convey information in simple English to invoke correct actions

EVIDENCE GUIDE

(1)

op

Critical Aspects of Evidence
Evidence should include a demonstrated ability to:

apply safe working practices at all times
undertake interactive workplace communication

communicate information about processes, events or tasks being undertaken to ensure a

safe and efficient working environment

use accepted engineering techniques, practices, processes and workplace procedures

Unit Page 2 of 3



ME00202 Undertake Interactive Workplace Communication

()

(©)

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’'s reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment
This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate

Unit Page 3 of 3



MEO00217 Analyse Electrical Systems and Controls

ME00217: Analyse Electrical Systems and Controls

Unit Descriptor:

ELEMENTS

Candidates must be able to:

1 Prepare for analysis

2 Perform diagnostic tests on
electrical components

3 Verify repairs

This unit deals with the skills, knowledge and attitude required for working
in the refrigeration and air-conditioning industry. It includes the analysis
and diagnosis of electrical systems for the safe, effective and efficient
operation of refrigeration and air-conditioning systems

PERFORMANCE CRITERIA

11

1.2

13

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

Identify the risk associated with electrical systems according
to health and safety procedures

Select and wear personal protective equipment according to
health and safety requirements

Record and report hazards according to health and safety
procedures

Select diagnostic tools and equipment according to the
workplace procedures

Check diagnostic tools and equipment for serviceability
according to the workplace procedures

Inspect and test the operation of electrical components
according to manufacturer’s specifications

Identify electrical faults from the diagnostic tests and
determine the cause of the faults

Measure and analyse the parameters to determine the
cause of failure of the system

Report diagnostic findings and recommendations for repairs
and adjustments according to workplace procedures

Identify the appropriate repair option based on diagnostic
findings and recommendations

Select tools and material required for rectifying electrical
faults according to workplace procedures and
manufacturer’s specifications
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MEO00217 Analyse Electrical Systems and Controls

3.3 Rectify electrical faults according to workplace procedures

3.4 Confirm repairs, replacements or adjustments of
components are performed according to diagnostic findings
without causing damage to component or systems according
to workplace procedures

3.5 Perform post-repair testing to confirm fault rectification
according to workplace procedures

4 Complete work process 4.1 Perform final inspection to ensure work is completed
according to workplace procedures

4.2 Perform atest run to verify the operational condition of the
refrigeration and air-conditioning system

5 Maintain work area 5.1 Confirm work area is clean and dispose of waste material
according to workplace procedures

5.2  Verify re-usable materials are collected and stored
according to workplace procedures

5.3 Clean and store tools according to workplace procedures

RANGE STATEMENT

All range statements must be assessed.

1. Parameters may include but not limited to: 2. Risk may include but not limited to:
e voltage (e.g. system with low and high voltage) e ground fault
e continuity e shock
e amperage e short circuit
e capacitance o fire
o frequency
3. Hazards may include but not limited to: 4. Diagnostic tools and equipment may
include but not limited to:
e loose/corroded wires
e unsecured components e voltmeter
e breaker/conductor size e ammeter
e earthing/grounding neutral e ohmmeter
e damp environment/workplace e capacitance tester
e megohmmeter
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MEO00217 Analyse Electrical Systems and Controls
5. Electrical faults may include but not limited to: 6. Tools required for rectifying electrical faults
may include but not limited to:
¢ defective components e.g. compressors,
contactors, solid state relay, high/low pressure e soldering iron
switch, voltage monitor e insulated pliers
¢ solid state protector e wire stripper
e 24V or other thermostat e crimping tools
e circuit board e screwdrivers
e programmable 24V or other thermostat
e starters
e isolators (electrical isolating point)
e single and three phase motors
e transducers
7. Materials required for rectifying electrical faults 8. Diagnostic tests may include but not
may include but not limited to: limited to:
o wire e voltage test
e  SCrew connectors e continuity test
e solder e amperage test
e electrical lugs e capacitance test
o frequency test
9. Repair options may include but not limited to: 10. Adjustment of components may include but
not limited to:
e use of original parts
e use of substitute parts e voltage monitor
e use of refurbished/used parts o high/low pressure switch
e programming the 24V or other
programmable thermostat
11. Personal protective equipment may include but 12. Waste materials may include but not
not limited to: limited to:
o safety footwear e used packaging
o safety clothing old/used wires
o safety eyewear used rods
o safety gloves
e helmet

UNDERPINNING KNOWLEDGE AND SKILLS

Candidates must know and understand:

Unit Page 3 of 5



MEO00217 Analyse Electrical Systems and Controls

arONE

23.
24,

what are the indications of low voltage

what is considered to be high/low voltage in relation to operational voltage

what is the effect of a long undersized conductor on motors

what are high and low pressure switches

what are cut-in and cut-out with respect to thermostats, high and low pressure switches,
oil pressure switches

what is set point

what is differential

what is loss of phase

what is voltage unbalance

. what is chattering

. what is ground fault

. what is the purpose of the compressor motor time delay

. what is the use of the PLC (Programmable Logic Controls)

. what is the electrical national code

. what are the regulations relating to electricity

. what are the different types of three-phase and single-phase motors

. what are the problems and symptoms of defective single and three phase motors
. what is the use of the isolator

. what is a brushless D.C. motor (BLDC)

. why it is important to install voltage phase monitor protection

. why does a breaker trip

. how to identify Resistance start induction run motors (RSIR); Resistance start capacitor

run motor (RSCR); Capacitor start capacitor run motor (CSR); Permanent split capacitor
(PSC); Multi-speed single phase motors

how do three-phase and single —phase motors function

how to test voltage monitors, high and low pressure switches, overload and transducers

EVIDENCE GUIDE

(1)

(2)

Critical Aspects of Evidence
Evidence should include a demonstrated ability to:

prepare for analysis for electrical systems

inspect and test the operation of electrical components

ensure repairs, replacements or adjustments of components are performed
perform final inspection

maintain work area

P20 T®

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’s reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
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MEO00217 Analyse Electrical Systems and Controls

refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

(3) Context of Assessment
This unit may be assessed on the job, off the job or a combination of both on and off the

job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate

Unit Page 5 of 5
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ME00211 Analyse Mechanical Systems

MEO00211: Analyse Mechanical Systems

Unit Descriptor: This unit deals with the skills, knowledge and attitude required for working
in the refrigeration and air-conditioning industry. It includes the analysis
and diagnosis of mechanical systems for the safe, effective and efficient
operation of air-conditioning systems

ELEMENTS PERFORMANCE CRITERIA

Candidates must be able to:

1 Prepare for analysis 1.1 Identify the risk associated with mechanical systems
according to health and safety procedures

1.2 Select and wear personal protective equipment according
to health and safety requirements

1.3 Record and report hazards according to health and safety

procedures
2 Perform diagnostic tests on 2.1  Select diagnostic tools and equipment according
mechanical components manufacturer’s and workplace procedures

2.2 Check diagnostic tools and equipment for serviceability
according to manufacturer’'s and workplace procedures

2.3 Measure parameters of mechanical components according
to manufacturer’s and workplace procedures

2.4  Analyse parameters to identify mechanical faults from the
diagnostic tests and determine the cause of the faults
according manufacturer’'s and workplace procedures

2.5 Measure and analyse the parameters for a system
operating on decreased/increased airflow according to
workplace procedures

2.6 Measure and analyse the effect of an iced/frosted up
evaporator on the system parameters according to
workplace procedures

2.7  Testthe refrigerant oil to determine the acidity of the
system according to manufacturer’s specifications

Unit Page 1 of 6
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MEO00211

Analyse Mechanical Systems

3 Verify repairs to mechanical
systems

4 Troubleshoot the refrigeration
system

5 Complete work process

2.8

2.9

2.10

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

51

5.2

Identify the method required for cleaning the system
according to manufacturer’s specifications

Identify the method for refrigerant recovery and recycling
according to health, safety and environmental procedures

Report diagnostic findings and recommendations for
repairs and adjustments according to workplace
procedures

Identify and determine the appropriate repair options based
on diagnostic findings and recommendations

Select tools, materials and equipment for rectifying
mechanical faults according to workplace procedures and
manufacturer’s specifications

Confirm repairs, replacements or adjustments of
components are performed according to diagnostic findings
without causing damage to component or systems

Perform post-repair testing to confirm fault rectification
according manufacturer’s specifications and workplace
procedures

Plot the pressure-enthalpy (P/h) chart for a given
refrigeration system according to manufacturer’s
specifications

Analyse the refrigeration system using the pressure-
enthalpy (P/h) chart according to manufacturer’s
specifications

Perform calculations to determine the compressor power,
refrigeration load and condenser load using the PH chart

Perform calculations to determine the superheat and sub
cooling from the P/h chart

Measure the pressure and temperature according to
manufacturer’s specifications

Verify the system’s faults and implement corrective action
as required by approved industry practice

Perform final inspection to ensure work is completed
according to workplace expectations

Verify work area is clean and waste material is disposed of

National Training Agency Trinidad and Tobago (2019)
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TRAINIVG
ME00211 Analyse Mechanical Systems
according to health and safety procedures
5.3  Verify re-usable materials are collected and stored
according to workplace procedures
5.4  Clean and store tools according to workplace procedures
RANGE STATEMENT

All range statements must be assessed.

1.

Parameters may include but not limited to:

superheat

subcooling

discharge temperatures
amperage

air flow

high pressure

low pressure

Hazards may include but not limited to:

flammable materials
unsecured components
vibrations

high pressure

high temperature
moisture

noise

frost bite

Personal protective equipment may include but
not limited to:

safety footwear
safety clothing
safety eyewear
safety gloves
helmet

Risk may include but not limited to:

pressure
temperature
moving parts

oil spill

refrigerant
inadequate lighting

Diagnostic tools and equipment may
include but not limited to:

manifold gauge
thermometers
flow/velocity meters
manometers

flaring tool

pipe cutter/reamer

Diagnostic tests may include but not
limited to:

pressure tests e.g. high and low pressure
tests

temperature tests e.g. super
heat/subcooling/discharge temperature
tests

amperage tests

refrigerant charge test

National Training Agency Trinidad and Tobago (2019)
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ME00211 Analyse Mechanical Systems
7. Replacement of mechanical components may 8. Mechanical faults may include but not
include but not limited to: limited to:
e compressors e refrigerant undercharge
o filter drier e refrigerant overcharge
e accumulator e restriction
e condenser o defective fan belt
e evaporator e bearing failure
e sight glass e defective motor
e expansion valves
9. Adjustment of components may include but not 10. Material required for rectifying mechanical
limited to: faults may include but not limited to:
e pressures o refrigerant
e air flow over condenser coil and evaporator o il
e silver solder
11. Equipment required for rectifying mechanical 12. Recovery methods may include but not
faults may include but not limited to: limited to:
e gas welding plant e vapour recovery
e nitrogen plant (testing) e liquid recovery
e vacuum pump e pull-push method
13. Oil test may include but not limited to: 14. Cleaning method may include but not
limited to:
e acidic test
e visual test e flushing
o smell e suction line filter core installation/
replacement
e liquid line filter core replacement/
installation
15. Waste material may include but not limited to:

used packaging
used oil
used welding rods

National Training Agency Trinidad and Tobago (2019)
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ME00211 Analyse Mechanical Systems

UNDERPINNING KNOWLEDGE AND SKILLS

Candidates must know and understand:

what is superheat, subcooling and discharge temperature

what are the effects of high and low pressure on the system

what are the effects of low airflow on the system or high airflow after system

what are the effects of an undercharge or overcharge on the system

what are the effects of restriction on the system

what are the effects of high discharge temperature on the system

what is the significance of the Montreal Protocol with regard to the refrigeration and air-

conditioning

8. what is the use of a PT pressure/temperature chart

9. what is the use of the P/h (pressure-enthalpy) chart

10. what is suction superheat, sub cooling and discharge super heat

11. what is the purpose of a suction line, filter core

12. what are the principles of refrigeration (heat; heat transfer, temperature; pressure,
pressure-temperature relationship; pressure-volume relationship; change of state),
superheat and subcooling

13. what are the components and operation of a practical refrigeration cycle

14. what is a filter drier and its direction and location in a refrigeration system

15. what are the different types of refrigerant- Chlorofluorocarbon (CFC),
Hydrofluorocarbon(HFC) ,Hydro chlorofluorocarbon(HCFC) and natural refrigerants

16. what are the properties and uses of refrigerants

17. what safety precautions should be taken in handling refrigerants

18. what are liquid, vapour and push-pull recovery methods

19. why is it necessary to recover recycle and reclaim refrigerants

20. why does a system ice up

21. how is acid formed in a refrigeration system

22. how to perform final inspection

23. how to use the PH (pressure-enthalpy) chart

Nogakrwbdr

EVIDENCE GUIDE

(1) Critical Aspects of Evidence
Evidence should include a demonstrated ability to:

prepare for refrigeration systems analysis

measure parameters of mechanical components

identify mechanical faults from the diagnostic tests

verify repairs, replacements or adjustments of components are performed
perform final inspection

restore work area

~poooTw
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ME00211 Analyse Mechanical Systems

()

()

g.

troubleshoot refrigeration system

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’s reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment

This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate

Unit Page 6 of 6
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ME00212 Diagnose and Rectify Faults in the Installation Process
MEO00212: Diagnose and Rectify Faults in the Installation
Process
Unit Descriptor: This unit deals with the skills, knowledge and attitude required for
installing, diagnosing and verifying faults in the piping system and
components.
ELEMENTS PERFORMANCE CRITERIA

Candidates must be able to:

1 Prepare for diagnosis

11

1.2

13

1.4

2 Diagnose and verify faults inthe 2.1

piping system

2.2

2.3

2.4

2.5

3 Diagnose and rectify faults in 3.1

the selected components

3.2

3.3

Select equipment, tools and material according to job
requirements

Verify the site is free of hazards and obstructions according
to workplace procedures

Confirm the site is prepared according the workplace
procedures

Select and wear personal protective equipment according to
health and safety procedures

Verify the required pipe size for liquid, suction and discharge
lines according to the system’s requirements

Confirm that the pipework is installed in accordance with
manufacturer’s specifications and workplace procedures

Confirm that the required insulation is used according to
workplace procedures

Minimise pipe run according to job requirements

Identify the pipe arrangements according to equipment
location and requirements

Verify that the selected equipment/components are
according to the manufacturer’'s and company
requirements/specifications

Confirm that the electrical supply is compatible with the
equipment/components according to manufacturer’s
specifications

Select the appropriate lifting equipment according to the job

Unit Page 1 of 4



MEQ00212

Diagnose and Rectify Faults in the Installation Process

requirements

3.4 Confirm installation of pipe and tubing is completed
according to manufacturer’s specifications and good
refrigeration practices

3.5 Verify the suitability of the plinth according to manufacturer’s

specifications

3.6 Verify nitrogen gas is available on-site and is used during
brazing in accordance with workplace procedures

3.7 Calculate clamp spacing according to industry standard and

regulations

3.8 Inspect piping system and components to ensure that
dissimilar metals are not in contact with each other
according to workplace procedures and industry standard

RANGE STATEMENT

All range statements must be assessed.

1.

Installation of pipe may include but not limited
to:

passing nitrogen through piping during welding
process

flares

cutting and reaming of pipe

pipe ends sealed (when not in use)

proper bending methods

appropriate piping gradient

condensate trapped and routed to nearest
building or floor drain

Electrical supply may include but not limited to:

230V three phase
480V three phase
115V single phase
230V single phase
220V three phase
110V single phase,
220V single phase

Equipment/components may include but
not limited to:

packaged unit

split unit

chilled water system
split packaged unit
central split

mini to split unit

Lifting equipment may include but not
limited to:

chain block
crane

lifting jack

Unit Page 2 of 4



MEQ00212

Diagnose and Rectify Faults in the Installation Process

5. Equipment and tools may include but not limited

UNDERPINNING KNOWLEDGE AND SKILLS

to:

pipe benders
flaring tools

cutting tools
swaging tools
welding equipment
manifold gauge
vacuum pump

Hazards and obstructions may include but not
limited to:

flammable materials
unsecured components
vibrations

damp environment

Candidates must know and understand:

agrONE

©o~N®

why pipes should be sloped

Material may include but not limited to:

pipe sizing chart

copper pipe

copper fittings

refrigerant gas

Polyvinyl chloride (PVC) piping

Personal protective equipment may include
but not limited to:

safety footwear
safety clothing
safety eyewear
safety gloves
helmet

why does the 230v/208v motor have a wide high to low voltage range

why is a refrigeration pipe insulated

why is it important to choose the correct refrigeration pipe size
why is it important to minimise fittings and pipe lengths in the installation of the

refrigeration system

why is nitrogen passed in refrigeration pipe during brazing operation
how to use the pipe sizing chart to determine the required pipe sizes

how to calculate pipe spacing
how to verify suitability of the plinth

10 how to prevent corrosion in the piping system and components
11. what is the purpose of the electrical isolator
12. what is a 208v motor

EVIDENCE GUIDE

(1)

Critical Aspects of Evidence

Evidence should include a demonstrated ability to:

a. prepare for installation
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(2)
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verify that the pipework is installed

confirm there are no leaks

identify the pipe arrangements

confirm installation of pipe and tubing is completed
verify the suitability of the plinth

~oaoowT

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’s reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment

This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate

Unit Page 4 of 4



MEQ00213

Analyse Chilled Water Systems

MEO00213: Analyse Chilled Water Systems

Unit Descriptor: This unit deals with the skills, knowledge and attitude required for working
in the refrigeration and air-conditioning industry. It deals with the skills and
knowledge required to analyse the chilled water systems for the safe,
effective and efficient operation of a refrigeration and air-conditioning
system

ELEMENTS

Candidates must be able to:

1 Prepare for analysis

2 Perform measurement tests on
mechanical components

PERFORMANCE CRITERIA

11

1.2

13

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Identify the risk associated with chilled water systems
according to health and safety procedures

Select and wear personal protective equipment according
to health and safety requirements

Record and report hazards according to health and safety
procedures

Select measurement tools and equipment and check for
serviceability according to the manufacturer’s specifications

Measure parameters of a chilled water system according to
manufacturer’s and workplace procedures

Measure parameters of a chilled water evaporator
according to manufacturer’s specifications

Measure parameters of the chilled water air handlers using
a thermometer according to manufacturer’s and workplace
procedures

Log the measured parameters according to workplace
procedures and equipment operation

Identify faults from the measurement tests and the cause of
the faults according to workplace procedures

Perform load calculation on the chilled water air handler
according to workplace procedure

Measure and analyse parameters to determine if the
system has refrigerant under charge, overcharge and
restriction according to manufacturer’s specifications
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2.9 Measure and analyse the parameters for a system
operating on decreased airflow in the air handler according
to workplace procedures

2.10 Measure and analyse the parameters for a system
operating on decreased water flow in the evaporator
according to workplace procedures

2.11 Report findings and recommendations for repairs and
adjustments of components according to workplace
procedures

Verify work area is clean according to workplace
procedures

3 Maintain work area 3.1

3.2 Confirm re-usable materials are collected and stored
according to workplace procedures

3.3 Clean and store tools according to workplace procedures

RANGE STATEMENT

All range statements must be assessed.

1. Parameters may include but not limited to: 2. Risk may include but not limited to:
e high and low pressures e pressure
e superheat e temperature
e subcooling e moving parts
e discharge temperatures e chilled water leak
e water inlet and outlet temperatures of
chilled water evaporator
e volumetric flow rate through chilled
water evaporator
e amperage
3. Hazards may include but not limited to: 4. Tools and equipment may include but not
limited to:
¢ flammable materials
e unsecured parts e manifold gauge
e vibrations o thermometers
* noise o flow/velocity meters
o refrigerant leaks e manometers
e water leaks e anemometer
e mass flow meter
o differential pressure gauge
e clamp on meters
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Analyse Chilled Water Systems

Personal protective equipment may include but
not limited to:

safety footwear
safety clothing
safety eyewear
safety gloves
helmet
respirator

Adjustments of components may include but not
limited to:

pressures
air flow
water flow

UNDERPINNING KNOWLEDGE AND SKILLS

Candidates must know and understand:

RPBoo~NooorwdE

0.
1.

what is the chilled water system
what is mass flow rate

what is volumetric flow rate

what causes mass flow rate to vary
what is heat gain and heat loss

Measurement tests may include but not
limited to:

water temperature across chilled water
evaporator

flow rate through chilled water evaporator
and air handler

air temperature across air handler coil

Chilled water system may include but not
limited to:

air-cooled condenser
water cooled condenser

what are the different types of chilled water evaporator and chilled water condenser
what causes the volumetric flow rate to vary in the chilled water evaporator

what are air-cooled and water-cooled chilled water systems

how does volumetric flow rate affect a chilled water chilled performance

how to convert mass flow rate to volumetric flow rate and vice versa

how to perform measurement tests on the mechanical components of the chilled water

system

12. what is Q=mcAT

EVIDENCE GUIDE

(1)

Critical Aspects of Evidence
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(2)
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Evidence should include a demonstrated ability to:

prepare for diagnosis

measure parameters of a chilled water system, a chilled water heat exchanger and
chilled water air handler

log the measured parameters

report findings and recommendations for repairs and adjustments

maintain work area

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor's reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment

This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate
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ME00214: Perform Maintenance on Air Distribution Systems

Unit Descriptor: This unit deals with the skills, knowledge and attitude required to take the
pressure and velocity measurement in a ducted system. It introduces the
different types of blowers and its characteristics.

ELEMENTS PERFORMANCE CRITERIA

Candidates must be able to:

1 Prepare for ducting

2 Verify duct pressures

3 Confirm air flow

4 Maintain ducting

11

1.2

13

2.1

2.2

2.3

3.1

3.2

3.3

3.4

4.1

4.2

Identify the risk associated with ducting according to health
and safety procedures

Select and wear personal protective equipment according to
health and safety requirements

Record and report hazards according to health and safety
procedures

Select tools required to measure duct pressure according to
industry standards

Measure and record the duct pressures and velocity
according to manufacturer’s and workplace procedures

Identify the linear equivalent length of a duct fitting pressure
loss according to workplace procedures

Select tools required to measure air flow according to
industry standards

Measure and record the air flow according to manufacturer’s
and workplace procedures

Adjust diffuser to obtain required air flow according to
manufacturer’s and workplace procedures

Verify air flow is sufficient for the given installations
according to manufacturer’s specifications and workplace
requirements

Select tools required to maintain duct according to
workplace procedures

Inspect ducts internally and externally to determine
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maintenance requirements according to industry standards
4.3 Confirm duct is cleaned according to industry standards and
health and safety requests
4.4  Verify the duct size according to manufacturer’'s
specifications
5 Maintain work area 5.1 Verify work area is clean according to workplace procedures
5.2 Confirm re-usable materials are collected and stored
according to workplace procedures
5.3 Clean and store tools according to workplace procedures
RANGE STATEMENT

All range statements must be assessed.

1.

Risk may include but not limited to:

2. Hazards may include but not limited to:

pressure ¢ flammable materials
temperature e unsecured parts
moving parts e vibrations
e high pressure
e high temperature
® moisture
Personal protective equipment may include but 4. Tools may include but not limited to:

not limited to:

safety footwear
safety clothing
safety eyewear
safety gloves
helmet
respirator

o velometer

e pitot static tube

e duct cleaning equipment
o brushes
o vacuum

Inspection may include but not limited to:

visual inspection
use of a camera (if available)
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UNDERPINNING KNOWLEDGE AND SKILLS

Candidates must know and understand:

ONoUA~LNE

what are static, velocity and total pressures

what are forward, backward and radial fans

what are the various types of duct fittings

what is the equivalent length of duct fittings

what is the purpose of proper duct sizing

how are static velocity and total pressures measured
how to determine duct pressures and air flows

how to verify the duct size

EVIDENCE GUIDE

(1)

()

()

Critical Aspects of Evidence
Evidence should include a demonstrated ability to:

prepare the work area for the required task
measure and record duct pressures
measure and record air flow

verify ducts are cleaned

confirm ducts are insulated

confirm fresh air intake is adequate

~PoooT®

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’s reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment

This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate
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Perform Psychrometric Analysis

MEO00215:

Unit Descriptor:

ELEMENTS

Perform Psychrometric Analysis

This unit deals with the skills, knowledge and attitude required to plot and

analyse a psychrometric chart.

Candidates must be able to:

1 Prepare a psychrometric chart 11
1.2
1.3
2 Analyse the psychrometric chart 2.1
2.2
2.3
3 Finalise work 3.1
3.2
RANGE STATEMENT

All range statements must be assessed.

1.

Material may include but not limited to:

long ruler
pencil
eraser

PERFORMANCE CRITERIA

Select the material for plotting the psychrometric chart
according to job requirements

Measure the variables required to plot data on the chart
according to workplace procedures

Plot the psychrometric chart using the off coil temperature
and return air temperature (wet bulb and dry bulb)

Identify the other variables from the psychrometric chart
after plotting according to job requirements

Identify the temperature at which condensation can occur
from the chart

Establish the air heat loss to verify the capacity of the
refrigeration system

Document results according to workplace procedures

Provide recommendations based on the results according to
workplace procedures

2. Other variables may include but not limited
to:

e dew point
e specific humidity
e relative humidity
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Perform Psychrometric Analysis

Recommendations may include but not limited
to:

provide insulation

increase or decrease the temperature of air
service air conditioning and refrigeration
systems

UNDERPINNING KNOWLEDGE AND SKILLS

Candidates must know and understand:

1
2
3
4,
5.
6
7
8
9
1

0.

what are wet bulb and dry bulb temperatures
what is specific and relative humidity

what is enthalpy

what is condensation

what is psychrometry

what is the purpose of the psychrometric chart
what is dew point

how to prevent condensation

how to plot a psychrometric chart

how to analyse a psychometric chart

EVIDENCE GUIDE

(1)

(2)

P20 T®

Critical Aspects of Evidence

Evidence should include a demonstrated ability to:

plot a psychrometric chart

analyse the psychrometric chart

document results

make recommendations based on the results
perform calculation for psychometric data

Method of Assessment

enthalpy

Variables may include but not limited to:

wet bulb temperature

dry bulb temperature
air flow
fan speed

damper adjustment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’s reports, project work, samples and questioning. Questioning
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techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment

This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate
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MEO00216: Commission Refrigeration and Air-Conditioning
System
Unit Descriptor: This competency unit deals with the skills, knowledge and attitude

required to ensure that the installation conforms to the requirements of
the design specifications and job instructions. The principle of
commissioning can apply to all refrigeration and air-conditioning systems.

ELEMENTS PERFORMANCE CRITERIA

Candidates must be able to:

1 Conduct checks before startup 1.1  Verify the refrigeration and air-conditioning equipment to be
commissioned according to manufacturer’s specifications

1.2 Perform pre-start checks and make adjustments if
necessary according to manufacturer’'s and company’s

instructions
2 Perform start up checks and 2.1 Start up the refrigeration and air-conditioning system
adjustment procedures according to manufacturer’s instructions

2.2 Measure and adjust the system operating parameters using
appropriate tools according to the manufacturer’s and
company’s instructions

2.3 Verify the operation of protective and control devices
according to manufacturer’s and company’s instructions

2.4 Record all operating parameters in accordance with
manufacturer’s specifications

3 Prepare commissioning reports 3.1  Complete forms according to company’s and manufacturer’s
approved instructions

3.2 Prepare afinal report on the commissioning procedures and
findings according to company approved procedures

3.3 Provide customer with relevant information and
documentation according to workplace procedures

RANGE STATEMENT
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Commission Refrigeration and Air-Conditioning Systems

All range statements must be assessed.

1.

Refrigeration and air-conditioning equipment
may include but not limited to:

compressor
condenser
evaporator
metering device

Tools may include but not limited to:

thermometer

multimeter

leak detector

refrigeration manifold gauge
velocity motor

Pre-checks may include but not limited to:

voltage

oil level

valves e.g. service valves, Thermostatic
Expansion Valves (TXV)

leak detection

moving parts e.g. fans

field wiring

crankcase heater (where applicable)
protective devices settings
temperature range

pressure (static)

Information and documentation may include but
not limited to:

equipment brochures
maintenance manual
documents for remote control
warranty

receipts

Company’s instructions may include but
not limited to:

written instructions
verbal instructions
sketch

safety requirements

Forms may include but not limited to:

job ticket
job inspection forms
commissioning form

Operating parameters may include but not
limited to:

refrigerant charge
superheat and subcooling
voltage and current

Protective and control devices may include
but not limited to:

high pressure switch

low pressure switch

oil pressure switch

thermostats

crankcase heater

pump down system

voltage monitor (where applicable)
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UNDERPINNING KNOWLEDGE AND SKILLS

Candidates must know and understand:

1.
2.

w
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what is commissioning

what are the procedures to follow when starting the refrigeration and air-conditioning
system

what corrective action should be taken if there are faults in the operation of the protective
and control devices

how to measure and adjust the system operating parameters

how to verify the operation of protective and control devices

why is commissioning important

why it is important to perform pre-start checks, start up and adjustment procedures
why is it necessary to have proper documentation of the commissioning process
why it is necessary to verify the operation of the protective and control devices

EVIDENCE GUIDE

(1)

()

()

Critical Aspects of Evidence
Evidence should include a demonstrated ability to:

perform pre-start checks

measure and adjust system operating parameters
verify the operation of protective and control devices
complete approved forms

provide customer with information and documentation

PooTo

Method of Assessment

Assessors should gather a range of evidence that is valid, sufficient, current and
authentic. Evidence can be gathered through a variety of ways including direct
observation, supervisor’s reports, project work, samples and questioning. Questioning
techniques should not require language, literacy and numeracy skills beyond those
required in this unit of competency. The candidate must have access to all tools,
equipment, materials and documentation required. The candidate must be permitted to
refer to any relevant workplace procedures, product and manufacturing specifications,
codes, standards, manuals and reference materials.

Context of Assessment

This unit may be assessed on the job, off the job or a combination of both on and off the
job. Where assessment occurs off the job, that is the candidate is not in productive work,
then an appropriate simulation must be used where the range of conditions reflects
realistic workplace situations. The competencies covered by this unit would be
demonstrated by an individual working alone or as part of a team. The assessment
environment should not disadvantage the candidate
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GLOSSARY OF TERMS

Occupational Standards

Occupational Standards of competence are industry-determined specifications of performance,
which describe the knowledge, skills and attitudes required by a worker in the performance of a
particular role in the workplace. They specify what a person should know and do in order to
carry out the functions of a particular job in the work environment. They are the building blocks
for all activities in a competency-based training and certification system. An Occupational
Standard is made up of a qualification plan, a unit title, elements, performance criteria, range
statements, underpinning knowledge and skills and evidence guide.

Quialification Plan — The Qualification Plan identifies the Mandatory units which are those units
that are necessary to deem a candidate competent in the occupational area and provide flexibility
in different wok environments. It also contains the Title and Level of the qualification to be
awarded.

Unit Title - The unit title is a succinct statement of the outcome of the unit of competency. It
reflects the major activities or functions of an individual’s work as well as the discreet units of
work.

Unit Descriptor - The unit descriptor communicates the content of the unit of competency and the
skill area it addresses.

Elements - These are the basic building blocks of the unit of competency. They describe the tasks
in which competence should be demonstrated in order to carry out the specific function.

Performance Criteria- These are the descriptions of the outcomes of performance required for
successful achievement of an element. They specify the required performance in relevant tasks,
roles, skills and applied knowledge that enables competent performance.

Range Statement - This describes the essential operating conditions that should be present in
training and assessment, depending on the work situation, needs of the candidate, accessibility of
the item and local industry contexts. It lists the parameters in which candidates much demonstrate
their competence.

Underpinning Knowledge and Skills — The knowledge identifies what a person needs to know to
perform the work in an informed and effective manner. The skills describe the application of
knowledge to situations where understanding is converted into a workplace outcome.

Evidence Guide - The Evidence Guide is critical in assessment as it provides information to
Training Providers and Assessors about how the described competency should be demonstrated.
It provides a range of evidence for the Assessor to make a determination of competence and defines
the assessment context. The Evidence Guide describes:

e Conditions under which competency must be assessed including variables such as the
assessment environment or necessary equipment



e Suitable methodologies for conducting assessment including the potential for workplace
simulation

e Resource implications, for example access to particular equipment, infrastructure or
situations

e How consistency in performance must be assessed over time, various contexts and with a
range of evidence

Level 1 — Directly supervised worker

Recognizes competence in a range of varied work activities performed in a variety of contexts.
Most work activities are simple and routine. Collaboration with others through work groups or
teams may often be a requirement. Substantial supervision is required especially during the early
months evolving into more autonomy with time.

Level 2 — Supervised skilled worker

Recognizes competence in a broad range of diverse work activities performed in a variety of
contexts. Some of these may be complex and non-routine and involve some responsibility and
autonomy. Collaboration with others through work groups or teams and guidance of others may
be required.

Level 3 — Independent/autonomous skilled worker

Recognizes competence in a broad range of complex, technical or professional work activities
performed in a wide variety of contexts, with a substantial degree of personal responsibility and
autonomy. Responsibility for the work of others and the allocation of resources are often a
requirement. The individual is capable of self-directed application, exhibits problem solving,
planning, designing and supervisory capabilities.

Level 4 — Supervisory specialist worker

Recognizes competence involving the application of a range of fundamental principles and
complex techniques across a wide and unpredictable variety of contexts. Requires very substantial
personal autonomy and often significant responsibility for the work of others, the allocation of
resources, as well as personal accountability for analysis, diagnosis, design, planning, execution
and evaluation.

Level 5 — Managerial professional worker

Recognizes the ability to exercise personal professional responsibility for the design, development
or improvement of a product, process, system or service. Recognizes technical and management



competencies at the highest level and includes those who have occupied positions of the highest
responsibility and made outstanding contribution to the promotion and practice of their occupation.





