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1. Introduction

This resource manual is part of a series of learning resources and assessment instruments.
It is designed to assist students achieve the outcomes and purpose described in the
nationally accredited Unit Descriptor. It is an example of the depth and breadth of the
learning expected.

The topics listed in the content are arranged in the preferred learning sequence. It is
recognised that this is not the only sequence in which the material could be learnt.
Assessment arrangements and sample assessment instruments are based on the
sequence of topics listed.

A teacher may decide that for a particular student or group of students it is more effective
to present the topics in a different sequence. In this case the students must be informed in
writing of the resulting changes in the assessment events before starting the unit.

Learning plan

The following topic weighting will help you plan and allocate the effort needed to achieve
the purpose and outcomes of the unit.

Topic Weighting
2. Environmental Issues 5%
3. Class A2/A2L Refrigerants 15%

4. Relevant Acts, Regulations, Standards and Codes 5%
5. Relevant A2/A2L Acts, Regulations, Standards and Codes 10%

6. Emergency Procedures and Incident Management 5%

7. First Aid 5%
8. SDS and Hazchem Codes 5%
9. Special Equipment and Tools 10%
10.Installation Requirements 20%
11.Service Requirements 20%
VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
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2. The Environmental Issues

Purpose

In this section you will revise the environmental concerns associated with the refrigeration
and air conditioning industries, the range of synthetic and natural refrigerants available,
and the environmental aspects of each.

Objectives
At the end of this topic you should be able to:

U
]
U

Describe the basic effects of ultraviolet light on various life forms

Describe the ozone layer and its function in relation to ultraviolet light

Identify a range of natural and un-natural greenhouse gases and describe the
greenhouse effect

Explain the term 'global warming' and describe the future events being predicted by
scientists

Define the terms 'ODP’, 'GWP' and 'TEWI'

List the primary elements used to make CFCs, HCFCs, HFCs, HCs and HFOs, and
identify a typical refrigerant type from each category

Compare the basic environmental issues relating to each category of refrigerant (CFC,
HCFC, HFC, HC and HFO)

Content

O O0O0on

OJ

Ultraviolet light

The Ozone Layer

The Greenhouse Effect

Global Warming

Total Equivalent Warming Impact (TEWI)

Refrigerant categories, classifications and types

References

O

U
U

J

AS/NZS 1SO 817:2016, Refrigerants - Designation and safety classification,
available at: https://store.standards.org.au/product/as-nzs-iso-817-2016

BOC refrigerants: www.care-refrigerants.co.uk/index.htm

Ozone Protection and Synthetic Greenhouse Gas Management Act 1989 and
Ozone Protection and Synthetic Greenhouse Gas Management Regulations 1995,
available at: https://www.environment.gov.au/protection/ozone/legislation

UN Environment Programme (UNEP) OzonAction WhatGas? Application
Wikipedia: http://en.wikipedia.org/wiki/Main_Page
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2.1 Ultraviolet light

The Sun emits ultraviolet radiation in the UVA, UVB, and UVC bands, but because of
absorption in the atmosphere's ozone layer, 99% of the ultraviolet radiation that reaches
the Earth's surface is UVA.

UVA light is also known as "black light" and, because of its longer wavelength, can
penetrate many windows. It also penetrates deep into the skin and is thought to be a prime
cause of wrinkles.

UVB light can cause skin cancer. The radiation excites DNA molecules in skin cells, which
can lead to mutations and, in turn, result in cancerous growths.

UVC rays are the highest energy and therefore, most dangerous type of ultraviolet light.
They have been linked to DNA breakdown which leads to human mutation.

These carcinogenic and mutagenic connections are one reason for the concern about
ozone depletion and the ozone hole. The International Agency for Research on cancer of
the World Health Organisation (WHO) classified all categories and wavelengths of
ultraviolet radiation as group 1 carcinogens in April of 2011. This is the highest level
designation for carcinogens.

2.2 The Ozone Layer

Ozone (O3) is a triatomic molecule, consisting of three oxygen atoms. It is much less stable
than the diatomic species O2. Ground-level ozone is an air pollutant with harmful effects on
the respiratory systems of animals. On the other hand, ozone in the upper atmosphere
protects living organisms by preventing damaging ultraviolet light from reaching the Earth's
surface. It is present in low concentrations throughout the Earth's atmosphere (approx. 15
— 35 km above the surface). It has many industrial and consumer applications as well as
being used in ozone therapy.
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Depletion of the ozone layer therefore has the potential to result in increased instances of:
e Accelerated skin cancers (melanomas) in humans and animals
e Genetic mutation (DNA breakdown)
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e Eye damage (snow-blindness and cataracts)
e Reduced plant yields (farms)

e Death of marine life (especially plankton)

e Damage to building materials and plastics.

When chlorine based chemical substances such as the CFC'S and HCFC'S used
throughout the refrigeration and air conditioning industry are released into the air, they
decompose and release the chlorine. Concerns were first raised back in 1974 when it was
discovered that chlorine (and bromine) worked as a chemical catalyst in depleting the gases
present in the ozone layer, thereby destroying it.

All Refrigerants are given a rating that indicates their ability to degrade (or damage) the
ozone layer. This rating is called the 'Ozone Depletion Potential' (or ODP). R11 was used
as the benchmark and was given a value of 1, while a gas that had no harmful effect was
given a value of 0.

2.3 The Greenhouse Effect

The Earth receives energy from the Sun in the form of radiation. The Earth in turn, radiates
much of this energy back out into space. If it were not for many of the gases present in our
atmosphere, the surface temperature of the planet would be 15°C to 20°C colder than it is
now. These naturally occurring, heat trapping gases are known as 'Greenhouse gases' and
include water vapour, carbon dioxide (CO2z), methane (CHa), nitrous oxide (N20), and ozone
(O3). They absorb much of the earth's radiant energy and contribute to keeping the land,
atmosphere and oceans at a comfortable temperature. This is known as the Greenhouse
Effect.

Heat and energy
in the atmosphere

i L

' The ’

L] I

s = ,Greenhouse,

 Effect

S & L .). 4
Earth's land and ocean surface
wiarmied to an average of 14°C

Copyright - Global Warming Art.

The composition of the atmospheric gases has changed rapidly throughout the 20™ century
with the advent of new industries and technologies, and scientists now see dramatically
increased levels of not only the natural gases such as CO2, CH4 and N20 but also the 'new'
man made greenhouse gases such as CFC's, HCFC's and HFC's.
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2.4 Global Warming

As a result of the rise in atmospheric greenhouse gases, scientists currently predict a global
average temperature rise of 5°C by the middle of this century.

Such global warming would cause the polar ice caps and mountain glaciers to melt rapidly
and result in appreciably higher coastal water levels. The rise in global temperature would
also produce new weather patterns and extremes of drought and rainfall, seriously
disrupting food production in certain regions.

The majority of countries around the world have taken a range of measures to combat these
events. These events include the 1987 Montreal Protocol, which established timetables for
phasing out CFC and HCFC substances, and the 1997 Kyoto Protocol, which established
limits on allowable greenhouse gas emissions.

All Refrigerants were given a rating that indicates their ability to function as a greenhouse
gas. This rating is called the 'Global Warming Potential' (or GWP). CO2 was used as the
benchmark and was given a value of 1, while a gas that had no warming effect was given
a value of 0.

2.5 Total Equivalent Warming Impact (TEWI)

The total equivalent warming impact is a measure of the total impact of a refrigeration
system on global warming. Refrigeration systems can contribute twice to global warming:
1 Directly through emissions of those refrigerants that are greenhouse gases
1 Indirectly through the use of energy generated by burning fossil fuels. This increases
carbon dioxide emissions.

TEWI = direct effect + indirect effect

This value is used to gain a 'big picture' comparison of any improvements to the reduction
of global warming that may be achieved by the introduction of a 'new technology' or system.

The TEWI can be reduced by:
1 Using a refrigerant which has a global warming potential which is as low as possible
"1 Reducing emissions of that refrigerant
"1 Improving the energy efficiency of a system by using an efficient refrigerant as well
as by implementing energy efficient techniques and technologies.

2.6 Refrigerant Categories, Classifications and Types

A vast range of refrigerants are available today. All are either a naturally occurring
substance within our environment, with a common example being ammonia - R717, or have
been chemically produced. The predominant refrigerants to have been used since the
Second World War have all been variants of the fluorocarbon family which includes the
categories of CFC's, HCFC's and HFC's.

The AS/NZS I1SO 817:2016, Refrigerants - Designation and safety classification, assigns to
refrigerants their “R” number, safety classification based on toxicity and flammability data,
and a means of determining their concentration limit. Below is a copy of the Safety groups
as determined by flammability and toxicity table.
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150 817 Refriperant Clazsification Schame

Higher Flammability
Flarmmabla
A2L B2L Lower Flammability
Bl Mar-Flummable

Lovwer Toxkcity Higher Toadcity

Common refrigerants

sSafety Group

R134a, R404A, RA10A, R477C, R449A, R513A, R744 (CO;), R12332d(E),
R32, R143a, RA44A, R1234yf, R1234ze(E)

R143a, R152a, R419B, R4394, R4404, R5124

R170 {ethane), R290 (propane), R600a (butane), R-1270 (propylens)
R123, R245fa, RS14A, R1130{E)

R717 (Ammonia)
B2 and B3 refrigerants are not common

CFCs

CFC refers to the category of chemically formulated 'ChloroFluoroCarbons'. It indicates that
the refrigerant is composed of Chlorine, Fluorine and Carbon. These are classified as
controlled substances under current Australian legislation, have been phase-out and are no
longer in common use. These were Class A1 Non-Flammable/Lower Toxicity refrigerants
and common examples were:

R11 R12 R502

Hi-Rise Centrifugal A/C, Medium Temp Commercial Low Temp Commercial Refrig
Solvent Refrig, Domestic Fridges

ODP =1/ GWP = 4,750 ODP =1/ GWP = 10,900 ODP =0.33/ GWP = 4,657

CFC's typically possess a very high ODP (due to their chlorine content) and a very high
GWP.

HCFCs

HCFC refers to the category of chemically formulated 'HydroChloroFluoroCarbons'. It
indicates that the refrigerant is composed of Hydrogen, Chlorine, Fluorine and Carbon.
These are Class A1 Non-Flammable/Lower Toxicity or Class B1 Non-Flammable/Higher
Toxicity refrigerants. Only two HCFC's were commonly used in refrigeration or air
conditioning systems.

R22 R123
Residential and Commercial Replacing R11
AIC
ODP =0.055/ GWP = 1,810 ODP =0.02/ GWP =77

Within the European Union nations, the importation or manufacture of equipment using R22
was banned from 1 January 2004 while new HCFC refrigerant was available until 2010 and
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recycled refrigerant until 2015. Here in Australia, the importation of equipment using R22
was banned as of 1 July 2011. Australian imports of bulk HCFCs has reduced since 1996
and from 2016 to 2029 imports are limited to 2.5 ODPt of HCFC annually (about 45 tonnes
of R22). From 1 January 2020, bulk R22 imported into Australia can only be used for
servicing existing refrigeration and air conditioning equipment. From 1 January 2030, bulk
R22 imports will be banned entirely.

HFCs

HFC refers to the category of chemically formulated 'HydroFluoroCarbons'. It indicates
that the refrigerant is composed of Hydrogen, Fluorine and Carbon. A very large range of
HFC refrigerants are available today, depending on their intended purpose, either in pure
form (a single compound) or as part of the '400' series of refrigerant blends. These are
Class A1 Non-Flammable/Lower Toxicity refrigerants, except for R32 which is a Class
A2L Lower Flammability/Lower Toxicity refrigerant.

R134a R401A R404A
Medium Temp Commercial Medium Temp Commercial Medium and Low Temp
Refrig and Domestic Refrig Commercial Refrig
ODP =0/ GWP =1,430 ODP =0.036/ GWP =1,182 | ODP =0/ GWP = 3,922 R32
R408A R409A R410A Residential A/C
Medium and. Low Tgmp Medium Temp.Commeraal Residential A/C ODP =0/ GWP = 675
Commercial Refrig Refrig
ODP =0.026 / GWP =3,152 | ODP =0.048/ GWP =1,585 | ODP =0/ GWP = 2,088

HFC's typically possess a Zero ODP but a moderately high GWP. As a result Australia

commenced a HFC phase-down on 1 January 2018 which will gradually reduce the

maximum amount of HFCs permitted to be imported into Australia until 2036 when it will be

15% of the 2018 import quantity. Industry has already driven significant change to reduce

their direct and indirect emissions through changes in productdesign:

1 use of lower global warming potential gases means less harmful emissions if the gasis
released to the atmosphere

1 more energy efficient equipment uses less power, therefore emissions from power
production are reduced

The HFC phase-down covers only imports of bulk gas such as in cylinders. It does not cover

gas imported in pre-charged equipment such as air-conditioners or refrigerators. HFCs

contained in imported equipment are accounted for in the country of manufacture. Existing

equipment that has already been imported into Australia is not affected by the phase-down.

HFOs

HFO refers to the latest category of chemically formulated 'HydroFluoro-Olefin'
refrigerants. It indicates that the refrigerant is composed of Hydrogen Fluorine and Carbon
but possesses different properties to HFC’s due to the way in which the carbons link to
each other. They have been classified as a A2/A2L slightly flammable and possess
shorter atmospheric lifetimes than other synthetic refrigerants. HFO-1234yf has been
used in some new vehicle automotive air conditioning systems instead of R134a and
HFO-1234ze is increasingly being used in air conditioning chillers.

HFO-1234yf HFO-1234ze HFO-1243zf
ODP =0/ GWP =<1 ODP =0/ GWP =<1 ODP =0/ GWP =<1
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HFQO's typically possess a Zero ODP and very low GWP.

CO2and NHs

These are Carbon Dioxide and Ammonia (respectively). They are both naturally occurring
substances and were the only refrigerants available in the early years of this industry.
CO:2 operates with extremely high pressures and therefore fell into disuse when the
synthetic refrigerants were discovered. It is currently undergoing a revival in the
supermarket industry due to the improved materials and technologies available today.
Ammonia is Class B2L Lower flammability/Higher Toxicity refrigerant which has excellent
heat transfer properties and has therefore remained the refrigerant of choice within the
industrial refrigeration sector.

R744 R717
Carbon Dioxide Ammonia
ODP =0/ GWP =1 ODP =0/ GWP =0

HCs

HC refers to another category of naturally occurring substances known as Hydrocarbons.
It indicates that this range of refrigerants’ are composed of Hydrogen and Carbon. They are
Class A3 Higher flammability/Lower toxicity refrigerants with very short atmospheric
lifetimes — a few weeks compared to the 100 years+ for CFC's. Once in the atmosphere
they break down to carbon dioxide and water. Hydrocarbons contain no chlorine or bromine
and therefore have no ozone depletion potential.

With regard to the TEWI, hydrocarbon refrigerants virtually eliminate the direct effect
because of their very low global warming potentials. Their improved operating energy
efficiencies also reduce the indirect effect as they typically require less electrical energy to
operate.

R600a R290 R1270
ISO-BUTANE PROPANE PROPYLENE (PROPENE)
ODP =0/ GWP =<1 ODP =0/ GWP =<1 ODP =0/ GWP=1

HC's typically possess a Zero ODP and very low GWP.

2.7 WhatGas? Ap

The details of refrigerants are readily available on the UN Environment Programme
(UNEP) OzonAction WhatGas? Application. It provides information on each refrigerant’s
chemical name, type, HS code, ODP, GWP, Class, etc. it can be downloaded for free
from Google Play and Apple Store.
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2.8 Section Summary

"1 The ozone layer helps to reduce the harmful effects of the suns' radiation on the
planet by blocking almost all lethal ultraviolet light.

1 The greenhouse gases currently accumulating in the atmosphere could cause the
planets’' surface temperature to increase, resulting in a rise in ocean levels and
dramatic weather shifts.

e ODP — Ozone Depletion Potential

e GWP - Global Warming Potential

e TEWI - Total Equivalent Warming Impact

1 CFCs are no longer available and HCFCs are being phased out because of their
harmful effects on both the ozone layer and global warming.

"1 HFCs are being phased down because of their high global warming potential in
favour of natural or HFO refrigerants.

01 A2/A2L refrigerants have been introduced as a stop gap refrigerant for the industry.

1 Refrigerant categories and their issues:
Category ODP GWP Flammable |Issue
: . Already
CFC Very High Very High No Phased Out
HCFC Low High No Being Phased
Out
HEC Zero M'edlum/ NG Being Phased
High Down
- . New Synthetic
HFO Zero Insignificant | Slightly Category
HC Zero Insignificant | Yes Natural

1 Hydrocarbon refrigerants have NO ozone depleting potential.

1 Hydrocarbon refrigerants have a far lower global warming potential than any of the
synthetic refrigerants in common use today.

1 The TEWI rating for hydrocarbon refrigerants is also lower.
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2.9 Review Questions

Question 1

Why is it important to understand the environmental impact of refrigerants?

Question 2

What is the impact of UV light on human health?

Question 3

What does the abbreviation ‘ODP’ mean and why is it an important refrigerant property?

Question 4

What does the abbreviation ‘GWP’ mean?

Question 5

Briefly explain the greenhouse effect.

Question 6

Which considerations are included in the ‘TEWI'? Which are not?

Question 7

What are the four different synthetic refrigerant classes and their typical ‘ODP’ and ‘GWP’
values?

Question 8

Which refrigerant classes are being phased out by the Montreal Protocol and why?

Question 9

Which refrigerants are being phased down?

Question 10
What are three (3) different A2/A2L refrigerants and their ‘ODP and ‘GWP’ values?
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2.10 Your Notes
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3. Class A2/A2L Refrigerants

Purpose

This section provides an introduction to Class A2/A2L refrigerants. You will learn aboutthe
types, their applications and their general properties. You will also learn about their
flammability and compatibility issues.

Objectives

At the end of this topic you should be able to:

1 State the components that join to form a Class A2/A2L refrigerant and identify the

primary types.

1 List typical applications suitable for the common Class A2/A2L refrigerants
Identify the flammability region and -of various A2/A2L refrigerants
Explain the main safe handling, transport, tools and equipment required for A2/A2L
refrigerants.
Describe the factors that determine the maximum charge for A2/A2L refrigerants.
List the typical operating pressures for R32 and R1234yf
State the flammability and toxicity classification of R32 and R1234yf
State the density of R32 and R1234yf relative to other comparable refrigerants
Identify the common compressor lubricants for R32 and R1234yf
1 Select compatible system construction materials for R32 and R1234yf

O O

(N I O e O A B

Content

"1 What is a A2/A2L refrigerant?
1 Main types

"1 Typical applications

' Properties

"1 Compatibility

References

1 AS/NZS 1SO 817:2016, Refrigerants - Designation and safety classification,
available at: https://store.standards.org.au/product/as-nzs-iso-817-2016
e AS/NZS 5149:2016, Refrigerating systems and heat pumps — Safety and
environmental requirements,
o Part 1: Definitions, classification and selection criteria
o Part 2: Design, construction, testing, marking and documentation
o Part 3: Installation site
o Part 4: Operation, maintenance, repair and recovery
Available at: https://store.standards.org.au/product/as-nzs-5149-4-2016
1 Australian Refrigeration Council,
0 R32 Refrigerant information for technicians
https://www.arctick.org/information/r32/
o Emerging Automotive Refrigerants
https://www.arctick.org/information/autogas/
1 BOC refrigerants: www.care-refrigerants.co.uk/index.htm
"1 Ozone Protection and Synthetic Greenhouse Gas Management Act 1989 and
Ozone Protection and Synthetic Greenhouse Gas Management Regulations 1995,
available at: https://www.environment.gov.au/protection/ozone/legislation
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3.1 What are Class A2/A2L Refrigerants?

Class A2/A2L refrigerants are single compound refrigerants or refrigerant blends that meet
all of the following conditions:

A2

Conditions A2L

Lower Toxicity

Flammable

Lower Flammability

a) exhibit flame propagation when tested at 60°C and 101.3 kPa

b) have a LFL > 3.5% by volume

c) have a heat of combustion < 19,000 kJ/kg

d) have a maximum burning velocity of < 10cm/s when tested at 23°C and
101.3kPa.

Based on AS/NZS 1SO 817:2016, section 6 Safety Classifications

Lower Flammability Limit (LFL) is the minimum concentration of the refrigerant that is
capable of propagating a flame through a homogeneous mixture of the refrigerant and air
under the specified test conditions at 23°C and 101.3 kPa. That is, the mixture capable of
producing a flame.

3.2 Types

3.2.1 Class A2 Refrigerants
Pure refrigerants

No. Type Chemical Name Chemical Boiling LFL | ODP | GWP
Formula Point °C g/m3
R142b HCFC 1-chloro-1,1-difluoroethane CH3CCIF2 -10 329 0 675
R152a HFC 1,1-difluoroethane CHsCHF2 -25 130 0 124
Blends
No. Blend Composition Percentage | Bubble/Dew | LFL ODP | GWP
Point g/m3
R406A HCFC/HC R-22/600a/142b 55/4/41 -32.7/-23.5 302 0.057 | 1,943
R415B HCFC/HFC | R-22/152a 25/75 23.4/-21.8 130 0.014 546
R439A HFC/HC R-E170/152a/600a 60/10/30 -52/-51.8 304 0] 1,983
R440A HFC/HC R-290/134a/152a 0.6/1.6/97.8 -25.5/-24.3 124 0 144
R512A HFC/HC R-134a/152a (5.0/95.0) 5/95 -24/-24 124 0 189
3.2.2 Class A2L Refrigerants
Pure refrigerants
No. Type Chemical Name | Chemical Boiling LFL% | HFL% | ODP | GWP
Formula Point °C g/m?3 g/m3
R32 HFC Difluoromethane CHzF2 -52 14.5% 29.3% 0 675
307g/m? | 620g/m?3
R143a HFC/PFC | 1,1,1- CHsCF3 -47 8.2% 0| 2,059
trifluoroethane 282g/m3
R1234yf | HFO 2,3,3,3-tetrafluoro- | CF3CF=CH: -29.4 6.2% 12.3% 0 <1
1-propene 289g/m?3
R1234ze | HFO trans-1,3,3,3- CF3CH=CHF -19 6.5% 12% 0 <1
tetrafluoro-1- 303g/m?
propene
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Blends

No. Blend Composition Percentage | Bubble/Dew LFL ODP GWP
Point g/m3

R452B HFC/HFO | R32/R125/R1234yf 67/7/26 -51 310 0 697

R454A HFC/HFO | R32/R1234yf 35/65 -48 278 0 237

R454B HFC/HFO | R32/R1234yf 68.9/31.1 -51 303 0 465

R454C HFC/HFO | R32/R1234yf 21.5/78/5 -48 293 0 146

R455A HFC/HFO | R32/R1234yf/IR744 | 21.5/75.5/3 -52 423 0 146

3.3 Safe Handling and Transport - Overview

For Class A2/A2L refrigerants, technicians need to take the relevant safety measures for
the correct transport, storage and handling of a flammable gas. This includes ensuring
that the gas is not exposed to open flames or other ignition sources. Toxic substances like
hydrogen fluoride and carbon dioxide are created when all fluorinated refrigerants, are
burnt. Asphyxiation and freeze burns are also a risk.

Oxygen Free Dry Nitrogen (OFDN) should always be used when brazing to displace the
oxygen and prevent oxidisation on the inside of the pipework. This procedure is important
as it is also required to displace the residual refrigerant and prevent concentration levels
conducive to ignition.

For transportation purposes, A2/A2L refrigerants are classified as a Dangerous Goods
class 2.1 flammable gas under the Australian Dangerous Goods Code and therefore
requires additional handling and storage safeguards compared to class 2.2 non-
flammable gases.

Under the WHS Regulation, hazardous chemicals including refrigerants are classified
according to the Globally Harmonised System for the Classification and Labelling of
Chemicals (GHS). The GHS is designed to provide information for the safe storage,
handling and use of a hazardous chemical independent of the refrigerant gas
classifications of A1/A2/B2/A3 and A2L as described in industry standards.

A refrigerant is required to have a Safety Data Sheet (SDS) developed and supplied by
the manufacturer or importer which describes the hazard classification/s. The SDS
provides the chemical hazard information of a product as a basis for safely managing the
associated use, storage, and handling risks.

3.4 Tools and Equipment - Overview

Only use tools and equipment rated for use with (A2L or A2) flammable refrigerants. A2L
refrigerants are generally Not compatible with the following current servicing tools used to
work with Al refrigerants due to the flammable nature of the refrigerant:
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New or existing servicing tools needs to be assessed individually to ensure:
e |t conforms with relevant International/ Australian Standards.
e The manufacturer’'s manual/specification states that it is designed for use with
A2/A2L flammable refrigerants.
e All electrical components fitted to the device (including switches, pressure controls
and motors) are sealed in a flameproof enclosure (i.e. are suitable for use in a
flammable environment)

A2/A2L flammable refrigerants are compatible with the following Leak Detection Equipment:
e UV additives
e Many electronic leak detectors (check with manufacturer)
e Ultrasonic
However, the recommended leak detector for A2/A2L systems is a soapy water solution
(or similar commercially available product) as currently practiced with the synthetic
range of refrigerants.
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Do not use halide lamps (they only work with gases containing chlorine and use an open
flame).

Manufacturers and suppliers are required to include additional safety information in the
installation and service manuals for equipment using a flammable refrigerant. Technicians
should follow these instructions.
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3.5R32

3.5.1 Chemical details:
e Name: difluoromethane
e Formula: CH2F2

F
|

F/.JC;H;H

H
3.5.2 Applications
R32 refrigerant is a low global warming potential (GWP) alternative to R410A commonly
used in new air conditioning systems as they are both HFCs, non-ozone depleting, have
similar properties, but R32 has a much lower Global Warming Potential (GWP).

Refrigerant | Composition | Boiling Point | Critical Temp. | GWP Class
R32 0 0
R32 (100%) -51.7°C 78.4°C 675 A2L
R32/R125 o o
R410A (50%/50%6) -51.0°C 72.0°C 2087.5 Al

Globally, new small air conditioning systems are rapidly transitioning from R410A to R32.
In 2019, R32 systems (small, pre-charged) made up 71 per cent of the market, an increase
from 52 per cent in 2018 and up from effectively zero in 2013. As manufacturers gain
experience with R32, there is a general trend for it to be used with larger refrigerant charges.
It is predicted that we will increasingly see the introduction of R32 in larger ducted systems
over the next few years.

R32 is controlled under Australia’s Ozone Protection and Synthetic Greenhouse Gas
Management legislation, therefore a Refrigerant Handling Licence is required from the
Australian Refrigeration Council when using R32 refrigerant, and a Refrigerant Trading
Authorisation is required to acquire, possess and dispose/sell it.

R32 refrigerant, and the systems designed for it, required significant changes to the service
tools, working practices, component standards and workplace safety considerations
relating to install, repair, service and refrigerant recovery.

R32 is not suitable as a drop-in replacement for R410A and must only be used in systems
specifically designed for R32. R410A systems are not designed to operate using a
flammable refrigerant and would require extensive modification and laboratory validation to
confirm that the safety level has been increased to a level that satisfies the requirements of
international and national standards set for systems that use R32.

It is not just the electrical components that must be compliant with the mandatory safety
requirements (i.e. AS/NZS 60335.2.40) for the refrigerant used, it is the whole air
conditioner. This includes surface temperatures, operating and installation instructions,
markings and warning labels, mechanical strength, etc. Anyone doing a conversion or
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modification takes on the responsibilities of the designer/manufacturer and therefore must
certify that the modified product is compliant with all applicable codes and standards.

Compliance with AS/NZS 60335.2.40 can only be ascertained by physical testing in a
laboratory and AS/NZS 5149.1:2016 has refrigerant charge limit requirements. As aresult,
it is difficult for any technician to confirm compliance.

More information and video available at Australian Refrigeration Council, R32 Refrigerant
information for technicians at https://www.arctick.org/information/r32 /

3.5.3 Operating pressures
Listed below are the design operating pressures for an air conditioning application operating
on R32 and R410A.

Saturation Temperature R32 R410A
Evaporation pressure at 4°C 818kPa | 806kPa
Condensing pressure at 40°C | 2380kPa | 2337kPa

Refer to Appendix C Properties and Application document’s Pressure/Temperature chart
for other saturated conditions.

3.5.4 Flammability

R32 is flammable when mixed with air (or oxygen) at a certain percentage and ignited. The
quantity of R32 vapour required to make the mixture flammable sits within a narrow band
of 14.4 to 29% per the diagram below.

100% R32 / 0% Air -~
Too much R32
(will not ignite)

81% (UFL)

50% R32 / 50% Air —

Flammable
Region

-«<— 29% (UFL)
Flammable Region

<—14.4% (LFL)

2.5% (LFL)

0% R32 / 100% Air /?
Not enough R32
(will not ignite)

Acetylene + Air

Referring to the figure on the left above, if there is less than 14% of R32 in the air then there
is insufficient fuel (the R32) for combustion. If there is more than 29% then there is
insufficient oxygen for combustion. While the mixture is within these bounds it is said to be
in its ‘flammable region'. The bottom of this region is called the 'Lower Flammability Limit'
(LFL) and conversely, the top is known as the 'Upper Flammability Limit' (UFL). Note that
these values may also be expressed in kg/m3or g/m3. For example, the LFL of 14% for R32
is equivalent to 307g/m3. The UFL is equivalent to 635g/m3. The figure on the right shows
the flammability region for acetylene in air and is provided as a comparison.
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Although the flammability region is narrow and usually difficult to achieve, but a dangerous
situation will occur once it does, however the maximum burning velocity is slow at 6.7cm/s
when tested at 23°C and 101.3kPa.

SDS Flammability Classification

The flammability classification shown on R32 Safety Data Sheet in Appendix D, is
determined in accordance with the Globally Harmonized System of Classification and
Labelling of Chemicals (GHS). The GHS classification of flammable gases uses a simplistic
approach: gases are classified only by the percentage concentration of gas required to
create a flammable mixture in air. Other important factors, such as how easy the gas is to
ignite or how it behaves once ignited, are not taken into consideration. Under the GHS
classification, any gas that is ignitable at a concentration of 13% or less, or has a flammable
range of at least 12 percentage points, is classified as a Category 2.1 gas and is required
to carry the hazard statement “Extremely Flammable Gas”.

R32 has a flammable range of around 15 points so it meets the definition of the GHS

for a Category 2.1 gas.

The Australian Dangerous Goods Code (ADG) also uses the same simplistic method for
defining a flammable gas except that gases that have an LFL over 13% and a range under
12% are considered non-flammable where, as the GHS classes such gases as a
“flammable gas” (i.e. not extremely flammable).

3.5.5 Toxicity

All refrigerant gasses classified in AS/NZS 817 can initiate some form of adverse health
effect if the concentration is high enough, therefore it is technically incorrect to claim any
classified refrigerant as “non-toxic”. However, compared to all other common refrigerants,
R32 requires the highest concentration level to cause any adverse

health effect and classified as A2L lower toxicity refrigerant.

However, as is the case with all fluorinated refrigerants, R32 will decompose and produce
toxic by products such as hydrogen fluoride and carbon dioxide when burnt.

3.5.6 Liquid Density
R32 is nearly the same density as R410A. At 25°C, a litre of R410A (liquid) weighs 1.062
kg whereas a litre of R32 weighs 1.1kg.

3.5.7 Lubricant
Polyolester (POE) oils must be used with R32. Contact the equipment or compressor
manufacturer for more information.

3.5.8 Compatibility
R32 is a HFC so it is fully compatible with the existing R410A system construction metals

such as steel (ferrous), stainless steel, cast iron, aluminium, copper and brass/bronze.
R32 does not react with the current range of gasket materials, seals, O-rings or service
gauge hoses suitable for HFC refrigerants.

3.5.9 Maximum Refrigerant Charge

For installation of split system air conditioners concentration levels are important, especially
with ducted systems. The smallest unventilated room the system serves dictates the
maximum refrigerant charge that can be safely installed.
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Ducted indoor units pose an additional hazard because the indoor unit is generally in a
confined space with only a small amount of room between the indoor unit and the rafters. If
a gas leak occurs within the indoor unit the refrigerant can pool and become trapped,
reaching flammable concentration levels.

Manufacturers and suppliers are required to include additional safety information in the
installation for air conditioners using a flammable refrigerant. Technicians should follow
these instructions. The allowable charge in an A2L residential or light commercial air
conditioning system is specified in Australian Standard AS/NZS 60335.2.40 and takes into
consideration variables such as the room floor area, height of the air conditioner, type of air
conditioner, characteristics of the particular refrigerant, the level of ventilation and the
application of risk mitigation devices (e.g. sensors, alarms etc).

The common room volume calculation of 20 per cent is not applicable for systems operating
on R32. Considering the number of variables and the complexity of the required
calculations, the Australian Standard mandates that the manufacturer shall perform the
calculations and that the installation instruction will clearly show the resulting minimum floor
area that the equipment can be installed into under likely installation scenarios.

The UN Environment OzonAction Quick Guide on Good Servicing Practices for
Flammable Refrigerants App includes a refrigerant charge size calculator and a room size
calculator for flammable refrigerants. Details are available at:
https://www.unep.org/ozonaction/index.php/resources/toolkits-manuals-and-quides/good-
servicing-flammable-refrigerants-quick-guide

Examples
1 A R32 split air conditioning system is to be installed is a bedroom 2.5m long x 2.5m
wide. Using the above App, the maximum allowable R32 charge of the systemis:
e 0.86Kkg if the indoor unit is floor mounted
e 2.57kg if the indoor unit is wall mounted
This increase in maximum allowable change is because with the floor mounted unit, if
there is a leak the refrigerant would “pool” or be more concentrated on the floor to above
the 'Lower Flammability Limit” LFL.
1 A 9kw split air conditioning system is pre-charged with 2kg of R32. The minimum floor
area of the room is:
e 34m?2if the indoor unit is floor mounted
e 3.78 m?if the indoor unit is wall mounted

Refer to section 5.15 Limitations on the Charge of A2/A2L Refrigerants for more details of
the requirements under AS/NZS 5149.1.
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3.6 R1234yf

3.6.1 Chemical details:
e Name: 2,3,3,3-Tetrafluoropropene
e Formula: CsH2F4

F

F
H,C

F F

3.6.2 Applications

R1234yf refrigerant is a hydrofluoroolefin (HFO) are composed of hydrogen, fluorine and
carbon atoms, but contain at least one double bond between the carbon atoms. Due to its
composition, it has a global warming potential (GWP) of less than 1, compared to 1,430 for
R-134a and 1 for carbon dioxide. However, It does break down into persistent organic
pollutant short chain Perfluorinated Carboxylic Acids (PFCA).

Refrigerant | Boiling Point | Critical Temp. | GWP Class
R1234yf -26°C 95°C <1 A2L
R134a -29°C 102°C 1430 Al

R1234yf is primarily being used as a replacement for R-134a as a refrigerant in new
automobile air conditioners. As of 2018, 50% of new vehicles from "original equipment
manufacturers” (OEMs) are estimated to use HFO-1234yf. It is also suitable as a
replacement for R-134a, without major modifications in new stationary refrigeration & air-
conditioning equipment, including:

1 Medium-temperature commercial and industrial refrigeration systems

1 Water chillers, air conditioning, and heat pumps

R1234yf is not controlled under Australia’s Ozone Protection and Synthetic Greenhouse
Gas legislation. However, the Australian Refrigeration Council has a voluntary Green
Scheme Accreditation program for technicians covering those refrigerants not covered by
the Refrigerant Handling Licence scheme including A2/A2L R1234yf, Ammonia, Carbon
Dioxide and Hydrocarbons. The details are available at: https://www.arcltd.org.au/green-
scheme-accreditation/

R134a will still be available, and in older systems, for years to come. It is a legal requirement
that automotive workshops who provide air conditioning services (including recovery)
continue to hold a refrigerant handling licence and refrigerant trading authorisation if R134a
is being used. For additional licensing requirements, check with your relevant state-based
licensing authorities.

R134a systems were not designed to operate using a flammable refrigerant. R134a
systems should not be converted to use R1234yf as these systems are unable to be
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converted to a level that satisfies the requirements of international standards (SAE J639
and SAE J2842) set for systems that use R1234yf.

The standards lay down specific requirements for system design. For example, the R1234yf
evaporator is significantly stronger than the one you would commonly find in an R134a
system.

Aside from the safety aspects, although the two refrigerants have similar thermodynamic
properties, they are not the same. Therefore, compressor damage or system performance
limitations may be experienced by attempting to convert an R134a system to R1234yf.

More information and video available at Australian Refrigeration Council, Emerging
Automotive Refrigerants: https://www.arctick.org/information/autogas/

3.6.3 Operating pressures
Listed below of the design operating pressures for an air conditioning application for
R1234yf and R134a.

Saturation Temperature R1234yf | R134a
Evaporation pressure at 4°C 361kPa | 338kPa
Condensing pressure at 40°C | 1018kPa | 1017kPa
Condensing pressure at 60°C | 1642kPa | 1680kPa

Refer to Appendix D R1234yf Pressure/Temperature Chart for other saturated conditions.

3.6.4 Flammability

R1234yf is flammable when mixed with air (or oxygen) at a certain percentage and ignited.
The quantity of R1234yf vapour required to make the mixture flammable sits within a narrow
band of 6.2 to 12.3% per the diagram below.

100% R1234yf / 0% Air -
Too much R1234yf
will not ignite)
81% (UFL)
50% R1234yf / 50% Air 1
Flammable
Region
= — I< 12.3% (UFL)
ammable Region
2 <— 6.2% (LFL) 2.5% (LFL)
0% R1234yf / 100% Air /?
Not enough R1234yf Acetylene + Air

(will not ignite)

Referring to the figure on the left above, if there is less than 6.2% of R1234yf in the air then
there is insufficient fuel (the R1234yf) for combustion. If there is more than 12.3% then there
is insufficient oxygen for combustion. While the mixture is within these bounds it is said to
be in its ‘flammable region'. The bottom of this region is called the ‘Lower Flammability Limit'
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(LFL) and conversely, the top is known as the 'Upper Flammability Limit' (UFL). Note that
these values may also be expressed in kg/m3 or g/m3. For example, the LFL of 6.2% for
R1234yf is equivalent to 289g/m3. The UFL is equivalent to 573g/m?3. The figure on the right
shows the flammability region for acetylene in air and is provided as a comparison.

Although the flammability region is narrow and usually difficult to achieve, but a dangerous
situation will occur once it does, however the maximum burning velocity is very slow at
1.5cm/s when tested at 23°C and 101.3kPa.

Although the product is classified slightly flammable, several years of testing by the Society
of Automotive Engineers (SAE) proved that the product could not be ignited under
conditions normally experienced by a vehicle. In addition, several independent authorities
evaluated the safety of the product in vehicles and some of them concluded that it was as
safe to use as a substitute for R134a.

SDS Flammability Classification

The flammability classification shown on R1234yf Safety Data Sheet in Appendix F, is
determined in accordance with the Globally Harmonized System of Classification and
Labelling of Chemicals (GHS). The GHS classification of flammable gases uses a simplistic
approach: gases are classified only by the percentage concentration of gas required to
create a flammable mixture in air. Other important factors, such as how easy the gas is to
ignite or how it behaves once ignited, are not taken into consideration. Under the GHS
classification, any gas that is ignitable at a concentration of 13% or less, or has a flammable
range of at least 12 percentage points, is classified as a Category 2.1 gas and is required
to carry the hazard statement “Extremely Flammable Gas”.

As R1234yf is ignitable at a concentration of 13% or less (12.3%) it meets the definition of
the GHS for a Category 2.1 gas.

The Australian Dangerous Goods Code (ADG) also uses the same simplistic method for
defining a flammable gas except that gases that have an LFL over 13% and a range under
12% are considered non-flammable where, as the GHS classes such gases as a
“flammable gas” (i.e. not extremely flammable).

3.6.5 Toxicity

All refrigerant gasses classified in AS/NZS 817 can initiate some form of adverse health
effect if the concentration is high enough, therefore it is technically incorrect to claim any
classified refrigerant as “non-toxic”. It has a similar toxicity to R134a.

However, as is the case with all fluorinated refrigerants, R1234yf will decompose and
produce toxic by products such as hydrogen fluoride and carbon dioxide when burnt.

3.6.6 Liquid Density

R1234yf has a slightly lower density than R134a. At 25°C, a litre of R134a (liquid) weighs
1.2 kg, whereas a litre of R1234yf weighs 1.09kg.

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 28



3.6.7 Lubricant
Modified Polyolester (POE) oils must be used with R1234yf. Contact the equipment or
compressor manufacturer for more information.

3.6.8 Compatibility

R1234yf is a HFO so it is fully compatible with the existing R134a system construction
metals such as steel (ferrous), stainless steel, cast iron, aluminium, copper and
brass/bronze. R1234yf also does not react with the current HFO range of gasket materials,
seals, O-rings or service gauge hoses.

3.6.9 Maximum Refrigerant Charge

The smallest unventilated enclosed space or room the system serves dictates the maximum
refrigerant charge that can be safely installed to ensure the atmosphere does not reach the
refrigerants Lower Flammability Limit (LFL).

Automotive manufacturers would have met this refrigerant charge requirement as part of
their air conditioning system design. Technicians should never over charge the system.
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3.7 Additional Information

1 Australian Refrigeration Council website:
o0 R32, https://www.arctick.org/information/r32/
0 R1234fy, https://www.arctick.org/information/autogas/r1234yf-refrigerant/

1 Flammable Refrigerants Safety Guide
The Flammable Refrigerants Safety Guide developed by the Australian Institute of
Refrigeration, Air Conditioning and Heating outlines the occupational health and safety
risks associated with refrigeration and air conditioning equipment and systems that
use flammable refrigerants. Module 8 covers cylinder handling, storage and transport.
Refer to the updated 2018 edition available at:
https://www.airah.org.au/Web/Resources/Technical Resources/Flammable Refrigerants Saf
ety Guide/AIRAH/Navigation/Resources/Flammable Refrigerants Safety Guide/Flammable
Refrigerants Safety Guide.aspx?hkey=be013b97-33ae-45a2-95f6-59303d6803ac

"1 WorkSafe
Check with the relevant state-based WorkSafe agencies and refer to the relevant
material safety data sheets available from refrigerant wholesalers for specific
safeguards when handling flammable refrigerants.

e Flammable refrigerant gases — position paper
This paper by the Heads of Workplace Safety Authorities (HWSA) covers information
on the obligations of work health and safety duty holders with respect to the use of
flammable refrigerant gases at workplaces. It is available at:
http://www.dmp.wa.gov.au/Documents/Dangerous-Goods/DMIRS IS FlamRefrigGases.pdf

1 Regulation of Flammable Refrigerants Report

This report, commissioned by Refrigerants Australia, provides an overview of the
regulatory and quasi-regulatory instruments which control the use and handling of
flammable refrigerants in the different jurisdictions around the country. It is available
at:
https://www.refrigerantsaustralia.org/images/news/flammable%20report%202020/FIN
AL%20Report%20(16%20December)%20.pdf

The Infographics that accompany a report lets you click on each type of regulation to
view a list of relevant authorities or view specific requirements for your industry sector
by starting with the ‘choose your sector’ infographic. It is available at:
https://www.refrigerantsaustralia.org/overview-infographic.html

1 UN Environment OzonAction Quick Guide on Good Servicing Practices for
Flammable Refrigerants - App
This Apple and Android App provides easy reference to the key safety classifications

and technical properties of flammable refrigerants that are available in the market. It
also provides important safety guidance for the installation and servicing of room air-
conditioners designed to use flammable refrigerants. The application also includes a
refrigerant charge size calculator and a room size calculator for flammable
refrigerants. Details are available at:

https://www.unep.org/ozonaction/index.php/resources/toolkits-manuals-and-
quides/good-servicing-flammable-refrigerants-quick-quide

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 30


https://www.arctick.org/information/r32/
https://www.arctick.org/information/autogas/r1234yf-refrigerant/
https://www.airah.org.au/Web/Resources/Technical_Resources/Flammable_Refrigerants_Safety_Guide/AIRAH/Navigation/Resources/Flammable_Refrigerants_Safety_Guide/Flammable_Refrigerants_Safety_Guide.aspx?hkey=be013b97-33ae-45a2-95f6-59303d6803ac
https://www.airah.org.au/Web/Resources/Technical_Resources/Flammable_Refrigerants_Safety_Guide/AIRAH/Navigation/Resources/Flammable_Refrigerants_Safety_Guide/Flammable_Refrigerants_Safety_Guide.aspx?hkey=be013b97-33ae-45a2-95f6-59303d6803ac
https://www.airah.org.au/Web/Resources/Technical_Resources/Flammable_Refrigerants_Safety_Guide/AIRAH/Navigation/Resources/Flammable_Refrigerants_Safety_Guide/Flammable_Refrigerants_Safety_Guide.aspx?hkey=be013b97-33ae-45a2-95f6-59303d6803ac
http://www.dmp.wa.gov.au/Documents/Dangerous-Goods/DMIRS_IS_FlamRefrigGases.pdf
https://www.refrigerantsaustralia.org/images/news/flammable%20report%202020/FINAL%20Report%20(16%20December)%20.pdf
https://www.refrigerantsaustralia.org/images/news/flammable%20report%202020/FINAL%20Report%20(16%20December)%20.pdf
https://www.refrigerantsaustralia.org/overview-infographic.html
https://www.unep.org/ozonaction/index.php/resources/toolkits-manuals-and-guides/good-servicing-flammable-refrigerants-quick-guide
https://www.unep.org/ozonaction/index.php/resources/toolkits-manuals-and-guides/good-servicing-flammable-refrigerants-quick-guide

3.8 Section Summary

e A2/A2L refrigerants are flammable when mixed in the correct proportions with air.

e They are finding wide use in areas such as small capacity self-contained and split
systems air conditioning equipment, and automotive air conditioning equipment in
numerous countries around the world.

e A2/A2L refrigerants are fully compatible with current materials, components,
lubricants and most servicing equipment.

e They will only ignite when within a certain % mixture with air.

e Operating costs will typically be lower due to improved energy efficiency.

e EXxisting systems must not be retrofitted with A2/A2L refrigerants.

e Existing vacuum pumps and recovery units must be checked before using them with
A2/A2L refrigerants to ensure:
= The manufacturer’'s manual/specification states that it is designed for use with

A2/A2L flammable refrigerants.
= All electrical components fitted to the device are sealed in a flameproof enclosure.

e Modified servicing techniques are essential due to the increased flammability risk of
A2/A2L refrigerants.

e Additional precautions are required to minimise refrigerantleakage.

e Check for sources of ignition around the system including:

(a) a naked flame

(b) exposed incandescent material

(c) hot surfaces

(d) radiant heat

(e) a spark from mechanical friction

(f) a spark from static electricity (including clothing that may generate static)
(9) an electrical arc as produced by contactors, relays and general switches
(h) any electrical, electronic, mechanical or other equipment.
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3.9 Review Questions

Question 1

For which applications are A2/A2L refrigerant currently used?

Question 2

Due to which properties make R32 such an excellent refrigerant?

Question 3

What types of lubricants used for A2/A2L refrigerant?

Question 4

If released into the air, will A2/A2L refrigerant rise upwards or stay low to the ground?

Question 5

Explain the dangerous properties of A2/A2L refrigerants.

Question 6

What are typical operating pressures for a R32 air conditioning system?

Question 7

Explain the term ‘LFL’ and ‘UFL’

Question 8

What is the flammable range of?
o R1234yf
e R32

Question 9

Explain the difference between a leak in a liquid and vapour part of a A2/A2L
refrigeration system?

Question 10

What does ‘SDS’ stand for and what information does it include?

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 32



3.10 Your Notes

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 33



4. Acts, Regulations and Codes

Purpose

In this topic you will learn about the National and State/Territory legal implications of using
A2/A2L refrigerants. You will also learn about the relevant licensing requirements across
Australia.

Objectives

At the end of this topic you should be able to:
1 Identify the various components that combine to form the framework of Australian
legislation
"1 Explain the fundamental purpose of an Act, a Regulation, a Code of Practice, a
Standard and an Industry Guideline
1 Explain the term 'Duty of Care'

Content

(|

Australian Legislation explained

Acts

Regulations

Codes of Practice

Standards

Industry Standards/Codes of Practice & National Guidance notes.
Duty of Care

Who does the law protect?

Who is responsible?

Can you be found personally liable?

I Y I O

References

Acts and Regulations

1 National Acts and Regulations http://www.comlaw.gov.au/

"1 Ozone Protection and Synthetic Greenhouse Gas Management Act 1989 and
Ozone Protection and Synthetic Greenhouse Gas Management Regulations 1995,
available at: https://www.environment.gov.au/protection/ozone/legislation
ACT Acts and Regulations http://www.legislation.act.gov.au/

NSW Acts and Regulations https://legislation.nsw.gov.au/

NT Acts and Regulations https://education.nt.gov.au/publications/legislation

QLD Acts and Regulations http://www.legislation.gld.gov.au/

SA Acts and Regulations http://www.legislation.sa.gov.au/index.aspx

Tas Acts and Regulations https://www.legislation.tas.gov.au/

VIC Acts and Regulations http://www.legislation.vic.gov.au/

WA Acts & Regulations
https://www.parliament.wa.gov.au/WWebCMS/WebCMS.nsf/content/wa-acts-and-
regulations#:~:text=WA%20acts%20and%?20regulations%20The%20Parliamentary
%20Counsel%E2%80%99s%200ffice,and%20subsidiary%?20legislation%20%28in
cluding%20requlations%2C%20by-laws%20et%20cetera%29.

N I B o O
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Codes of Practice

O

O

Refrigerant Handling Codes of Practice https://www.arctick.org/refrigerant-handling-
licence/codes-of-practice/

National Standards and Codes of Practice
http://safeworkaustralia.gov.au/Pages/default.aspx

ACT Codes of Practice https://www.worksafe.act.gov.au/laws-and-
compliance/codes-of-practice

NSW Codes of Practice https://www.safework.nsw.gov.au/resource-library/list-of-
all-codes-of-practice

NT https://worksafe.nt.gov.au/forms-and-resources/bulletins/codes-of-practice-and-
other-guidance-material

QLD Codes of Practice https://www.worksafe.gld.gov.au/laws-and-
compliance/codes-of-practice

SA Codes of Practice https://www.safework.sa.gov.au/workplaces/codes-of-
practice

Tas Codes of Practice https://worksafe.tas.gov.au/topics/laws-and-
compliance/codes-of-practice

Victorian Codes of Practice https://www.worksafe.vic.gov.au/

WA Codes of Practice https://www.commerce.wa.gov.au/worksafe/codes-
practice#.~:text=A%20code%200f%20practice%20is%20a%20document%20prepa
red,references%20t0%200ccupational%20safety%20and%20health%20laws.%20

SafeWork Australia

e Hazardous Substances Information System
http://hcis.safeworkaustralia.gov.au/

e Progress on adopting national WHS model
https://www.safeworkaustralia.gov.au/doc/model-whs-act-cross-comparison-
table

Standards

O

AS/NZS 1SO 817:2016, Refrigerants - Designation and safety classification,
available at: https://store.standards.org.au/product/as-nzs-iso-817-2016
AS/NZS 5149:2016, Refrigerating systems and heat pumps — Safety and
environmental requirements,

o Part 1: Definitions, classification and selection criteria

o Part 2: Design, construction, testing, marking and documentation

o Part 3: Installation site

o Part 4: Operation, maintenance, repair and recovery
AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety,
Part 2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers
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4.1 Australian Legislation Explained

Australian law is governed by a framework of Acts, Regulations and support material
including codes of practice and standards.

Australian Legislation

‘ Compliance is Mandatory

Compliance is Voluntary

The Legal Framework

Regulations

(except when referenced

Codes of Practice by an act or regulation)

Standards

Industry Standards and Guidance Notes

4.1.1 Acts

"Who makes them?"
These are made by parliament and are enforced by government departments.

"What do they do?"
They set out legal rules that govern workplaces in order to minimise the chances of people
in workplaces suffering injury or illness.

"Where do they apply?"
Any place where people perform work. A workplace is not necessarily a building; it can be
a factory or a vehicle. It is anywhere defined by the Act as a workplace.

"When are they enforced?"

Not complying with an Act is considered an offence and can result in a fine, the issuing of
an improvement notice or a prohibition notice. Note that a breach does not only result after
an accident or injury has occurred. Performing an act or function that may lead to an
accident or injury will also constitute a breach (e.g. using a dangerous piece of unguarded
machinery).
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4.1.2 Regulations

"Who makes them?"
A Regulation is made under the principal Acts governing WH&S legislation.

What do they do?"

Regulations support an Act by outlining how the general obligations of the Act will be applied
in the workplace. Not complying with a regulation can result in a fine, issuing of an
improvement notice or prohibition notice or imprisonment.

"Where do they apply?"
Where the principal Act applies.

"When are they enforced?"
Like an Act, any section of a regulation can be breached at any time and does not have to
result from a serious accident.

4.1.3 Codes of Practice

"Who makes them?"

They can be made by industry bodies, associations or Australian Standards.

State and Territory governments are able to approve these COP’s through the powers of
the principal Act (at which point they become a mandatory requirement).

"What do they do?"

They are the supporting material additional to Acts and regulations. They give practical
advice and guidance on how to comply with the general obligations set out in the Act and
Regulations.

"When are they enforced?"

A breach of a code of practice will only be a direct breach of an Act or Regulation when it
is referenced by that Act or Regulation. However all codes of practice can be used as
evidence in court to demonstrate what an employer should have been doing to comply with
the obligations under the Act or Regulations to ensure a safe workplace.

For this reason it is best to comply with the requirements of a code of practice, unless
another solution achieves the same or better outcome.

4.1.4 Standards

"Who makes them?"

There are two main sources of standards relevant to health and safety:

1 National Standards produced by the National Occupational Health and Safety
Commission, in consultation with state and territory authorities, employee unions and
employer associations.

2. Australian Standards produce by Standards Australia, in consultation with overseas
standards bodies, Australian employer and employee organisations, and
representatives from state and territory governments.
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"What do they do?"

National Standards usually deal with workplace problems such as noise or dangerous
working environments. Exposure Standards are guides which are used in controlling
exposure to hazardous substances in the workplace. Australian Standards usually provide
technical and design guidance notes.

"Where do they apply?"
National Standards are adopted by States and territories into their WH&S legislation.

When are they enforced?"

Standards are only enforceable by law when they are specifically included in a
National/State/Territory regulations, including health and safety regulation. Be aware that
current legal practices with regard to litigation make it essential that the individual applies
the practices recommended by the most stringent standard. This may include international
standards.

4.1.5 Industry Specific Standards/Codes of Practice and National Guidance
Notes

"Who makes them?"
Relevant employer associations, trade unions and industry bodies. The federal government
statutory agency known as Safe Work Australia is responsible for Guidance Notes.

"What do they do?"
They provide practical advice and guidelines for controlling hazards and risks.

"Where do they apply?"
Guidance Notes will apply to any workplace in Australia

"When are they enforced?"
They are not enforceable by law. Industry specific standards usually aim to achieve the
same or better result than general national standards or codes of practice.

4.1.6 Duty of Care

What is duty of care?

Duty of care places into a legal form a moral duty to anticipate possible causes of injury and
illness and to do everything reasonable to remove or minimise these possible causes of
harm.

Duties within the Work Health and Safety Act are to be complied with so far as'reasonably
practical'. This allows the duty holder to choose the most efficient means of controlling risk
from a range of possibilities. A number of factors are taken into account to determine what
would be reasonable and practical. These factors include the:

¢ Nature and severity of the hazard
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e Knowledge of severity of the hazard
e Knowledge of solutions

e Availability of solutions

e Common standards of practice

e Cost of solutions

In summary, employers, manufacturers, designers, supplier's, persons in control of
workplaces and persons who erect, service, maintain or install plant and equipment must
ensure:
e Safe property: this includes premises, safe plant and equipment, materials and
substances (raw materials, chemicals, products, stock etc.)
e Safe systems of work: this includes work practices, manufacturing practices,
standard operating procedures and administration procedures.
e Safe people: this includes providing staff with suitable information, instruction,
training, supervision, tools and PPE.

4.1.7 Who does the law protect?

Each state/territory has a central piece of law, the principal WH&S Act, which protects all
persons in all workplaces. This includes:
e Employees — casuals, seasonal workers, permanent staff and employed family
members.
e Contractors — all maintenance and repair services provided in your business.
e Other persons — this covers all visitors to your workplace no matter how short the
visit e.g., volunteers, the general public, customers, the police, government
inspectors, couriers and delivery persons. One State even covers trespassers.

4.1.8 Who is responsible?

The WHS Act specifies who is responsible in relation to their role in the workplace. A person
may be responsible in more than one capacity, for example, an employer and manufacturer.
It is not a defence to argue that someone else had an overlapping responsibility. The
requirements typically cover;

e Employers (referred to as a PCBU)

e Persons in control of workplaces

e Manufacturers, designers and suppliers

e Persons who erect and install equipment

e Employees (referred to as Workers)

Remember: No one person's obligations in the workplace outweigh or supersede another
person's obligations.

4.1.9 Can you be found personally liable?

WHS legislation allows for directors and officers of a business to be held personally
accountable for a breach of an Act. Managers and employees can also be held individually
accountable for a breach of an Act.

There is some simple advice:
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1 Managing directors must visibly and actively demonstrate that they support their
managers in achieving health and safety solutions.

1 Managers must ensure that they support their supervisors in achieving health and safety
solutions.

1 Supervisors must ensure that they allow employees to raise health and safety issues
and follow up on these issues. They must also ensure that employees act in accordance
with the training and information that has been provided for them.

1 Employees must co-operate with management and their efforts to comply with their
health and safety responsibilities.

Remember!! Every level of management (managing director to lowest ranking
employee) is responsible for health and safety.
This responsibility cannot be delegated.
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4.2 Review Questions

Question 1

What do Acts do? Where do they apply? When are they enforced?

Question 2

What do Regulations do? Where do they apply? When are they enforced?

Question 3

What do Codes of Practice do? Where do they apply? When are they enforced?

Question 4

What do Standards do? Where do they apply? When are they enforced?

Question 5

What do Industry Specific Standards/COP’s do? Where do they apply? When are they
enforced?

Question 6

Explain the term ‘Duty of Care'.

Question 7

Who is responsible for compliance?

Question 8

Who does the law protect?

Question 9

What information can you find in the ‘HSIS™?

Question 10

What is included in the ‘ADG’ code and to which class does ammonia belong?
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4.3 Your Notes
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5. The Acts, Standards & Codes Applicable to A2/A2L
Refrigerants and Equipment
Purpose

In this topic you will learn about the legislative and guiding documents that may (or do)
pertain to the handling and storage of A2/A2L refrigerants and the associated
systems/appliances as produced by federal and state governments.

Note that this information is offered as guidance on the various and numerous legislative
requirements created to date but is not to be construed as a replacement or legal
interpretation in any way. Refer to the originating document at all times.

Objectives
At the end of this topic you should be able to:

Identify National and State legislation that pertains to A2/A2L refrigerants and their
systems

Interpret relevant standards, codes and regulations

State the requirements for record keeping with regard to A2/A2L refrigerants.
Determine the relevant toxicity and flammability groupings for A2/A2L refrigerants
Implement relevant standards, codes and regulations

Determine the maximum charge of an A2L refrigerant for a given enclosed space

Content

National Legislation

State/Territory Legislation

Australian Standards

Toxicity and flammability groupings for A2/A2L refrigerants
Occupancy Classification

Limitations on the charge of refrigerants

References
Acts and Regulations

National Acts and Regulations http://www.comlaw.gov.au/

Ozone Protection and Synthetic Greenhouse Gas Management Act 1989 and
Ozone Protection and Synthetic Greenhouse Gas Management Regulations 1995,
available at: https://www.environment.gov.au/protection/ozone/legislation

ACT Acts and Regulations http://www.legislation.act.gov.au/

NSW Acts and Regulations https://legislation.nsw.gov.au/

NT Acts and Regulations https://education.nt.gov.au/publications/legislation

QLD Acts and Regulations http://www.legislation.gld.gov.au/

SA Acts and Regulations http://www.legislation.sa.gov.au/index.aspx

Tas Acts and Regulations https://www.legislation.tas.gov.au/

VIC Acts and Regulations http://www.legislation.vic.gov.au/

WA Acts & Regulations
https://www.parliament.wa.gov.au/WebCMS/WebCMS.nsf/content/wa-acts-and-
regulations#:~:text=WA%20acts%20and%20regulations%20The%20Parliamentary
%20Counsel%E2%80%99s5%200ffice,and%20subsidiary%20leqgislation%20%28in
cluding%20regulations%2C%20by-laws%20et%20cetera%29.
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https://www.environment.gov.au/protection/ozone/legislation
http://www.legislation.act.gov.au/
https://legislation.nsw.gov.au/
https://education.nt.gov.au/publications/legislation
http://www.legislation.qld.gov.au/
http://www.legislation.sa.gov.au/index.aspx
https://www.legislation.tas.gov.au/
http://www.legislation.vic.gov.au/
https://www.parliament.wa.gov.au/WebCMS/WebCMS.nsf/content/wa-acts-and-regulations#%3A%7E%3Atext%3DWA%20acts%20and%20regulations%20The%20Parliamentary%20Counsel%E2%80%99s%20Office%2Cand%20subsidiary%20legislation%20%28including%20regulations%2C%20by-laws%20et%20cetera%29
https://www.parliament.wa.gov.au/WebCMS/WebCMS.nsf/content/wa-acts-and-regulations#%3A%7E%3Atext%3DWA%20acts%20and%20regulations%20The%20Parliamentary%20Counsel%E2%80%99s%20Office%2Cand%20subsidiary%20legislation%20%28including%20regulations%2C%20by-laws%20et%20cetera%29
https://www.parliament.wa.gov.au/WebCMS/WebCMS.nsf/content/wa-acts-and-regulations#%3A%7E%3Atext%3DWA%20acts%20and%20regulations%20The%20Parliamentary%20Counsel%E2%80%99s%20Office%2Cand%20subsidiary%20legislation%20%28including%20regulations%2C%20by-laws%20et%20cetera%29
https://www.parliament.wa.gov.au/WebCMS/WebCMS.nsf/content/wa-acts-and-regulations#%3A%7E%3Atext%3DWA%20acts%20and%20regulations%20The%20Parliamentary%20Counsel%E2%80%99s%20Office%2Cand%20subsidiary%20legislation%20%28including%20regulations%2C%20by-laws%20et%20cetera%29
https://www.parliament.wa.gov.au/WebCMS/WebCMS.nsf/content/wa-acts-and-regulations#%3A%7E%3Atext%3DWA%20acts%20and%20regulations%20The%20Parliamentary%20Counsel%E2%80%99s%20Office%2Cand%20subsidiary%20legislation%20%28including%20regulations%2C%20by-laws%20et%20cetera%29

Codes of Practice

Refrigerant Handling Codes of Practice https://www.arctick.org/refrigerant-handling-
licence/codes-of-practice/

The Australian Code for the Transport of Dangerous Goods by Road & Rail (ADG

Code)
https://www.ntc.gov.au/codes-and-quidelines/australian-dangerous-goods-code

National Standards and Codes of Practice
http://safeworkaustralia.gov.au/Pages/default.aspx

ACT Codes of Practice https://www.worksafe.act.gov.au/laws-and-
compliance/codes-of-practice

NSW Codes of Practice https://www.safework.nsw.gov.au/resource-library/list-of-
all-codes-of-practice

NT https://worksafe.nt.gov.au/forms-and-resources/bulletins/codes-of-practice-and-
other-guidance-material

QLD Codes of Practice https://www.worksafe.gld.gov.au/laws-and-
compliance/codes-of-practice

SA Codes of Practice https://www.safework.sa.gov.au/workplaces/codes-of-
practice

Tas Codes of Practice https://worksafe.tas.gov.au/topics/laws-and-
compliance/codes-of-practice

Victorian Codes of Practice https://www.worksafe.vic.gov.au/

WA Codes of Practice https://www.commerce.wa.gov.au/worksafe/codes-
practice#.~:text=A%20code%200f%20practice%20is%20a%20document%20prepa
red,references%20t0%200ccupational%20safety%20and%20health%20laws.%20

SafeWork Australia

e Hazardous Substances Information System
http://hcis.safeworkaustralia.gov.au/

e Progress on adopting national WHS model
https://www.safeworkaustralia.gov.au/doc/model-whs-act-cross-comparison-
table

Standards

AS/NZS 1SO 817:2016, Refrigerants - Designation and safety classification,
available at: https://store.standards.org.au/product/as-nzs-iso-817-2016
AS/NZS 5149:2016, Refrigerating systems and heat pumps — Safety and
environmental requirements,

o Part 1: Definitions, classification and selection criteria

o Part 2: Design, construction, testing, marking and documentation

o Part 3: Installation site

o Part 4: Operation, maintenance, repair and recovery
AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety,
Part 2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 44


https://www.arctick.org/refrigerant-handling-licence/codes-of-practice/
https://www.arctick.org/refrigerant-handling-licence/codes-of-practice/
https://www.arctick.org/refrigerant-handling-licence/codes-of-practice/
https://www.ntc.gov.au/codes-and-guidelines/australian-dangerous-goods-code
http://safeworkaustralia.gov.au/Pages/default.aspx
https://www.worksafe.act.gov.au/laws-and-compliance/codes-of-practice
https://www.worksafe.act.gov.au/laws-and-compliance/codes-of-practice
https://www.worksafe.act.gov.au/laws-and-compliance/codes-of-practice
https://www.safework.nsw.gov.au/resource-library/list-of-all-codes-of-practice
https://www.safework.nsw.gov.au/resource-library/list-of-all-codes-of-practice
https://www.safework.nsw.gov.au/resource-library/list-of-all-codes-of-practice
https://worksafe.nt.gov.au/forms-and-resources/bulletins/codes-of-practice-and-other-guidance-material
https://worksafe.nt.gov.au/forms-and-resources/bulletins/codes-of-practice-and-other-guidance-material
https://worksafe.nt.gov.au/forms-and-resources/bulletins/codes-of-practice-and-other-guidance-material
https://www.worksafe.qld.gov.au/laws-and-compliance/codes-of-practice
https://www.worksafe.qld.gov.au/laws-and-compliance/codes-of-practice
https://www.worksafe.qld.gov.au/laws-and-compliance/codes-of-practice
https://www.safework.sa.gov.au/workplaces/codes-of-practice
https://www.safework.sa.gov.au/workplaces/codes-of-practice
https://www.safework.sa.gov.au/workplaces/codes-of-practice
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https://www.commerce.wa.gov.au/worksafe/codes-practice#%3A%7E%3Atext%3DA%20code%20of%20practice%20is%20a%20document%20prepared%2Creferences%20to%20occupational%20safety%20and%20health%20laws.%20
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The following Acts, Regulations, Standards and Codes of Practice were current in
October 2021 but these may change over time and the latest versions must be applied.

5.1 National Legislation

5.1.1 Ozone Protection & Synthetic Greenhouse Gas Management Act 1989
This national Act describes the system of controls that must be used in the handling, use,
manufacture, import and export of substances that deplete ozone in the atmosphere and
identifies the substances under its control, this includes R32.

The HFO series of refrigerants, for example R1234yf have a GWP of less than 1,
therefore they do not fall within the scope of this Act.

5.1.2 Ozone Protection and Synthetic Greenhouse Gas Management
Regulations 1995

This Regulation deals with fluorocarbon refrigerant handling licensing and refrigeration
trading authorisation for controlled substances, these include R32.

The HFO series of refrigerants, for example R1234yf have a GWP of less than 1,
therefore they do not fall within the scope of this Regulation.

5.1.3 Work Health and Safety Act 2011

The main object of this Act is to provide for a balanced and nationally consistent
framework to secure the health and safety of workers and workplaces.

Under a COAG (Council of Australian Governments) initiative, all of the States and
Territories of Australia have agreed to adopt and implement this national model.

The model WHS laws have been implemented in the Australian Capital Territory, New
South Wales, the Northern Territory, Queensland, South Australia, Tasmania and the
Commonwealth. Some jurisdictions have made minor variations to make sure the
legislation is consistent with their relevant drafting protocols and other laws and

processes.
WHS Act
HON1 527

Commonwealth =
WHS Act
2011 522 : {

5.1.4 Work Health and Safety Regulation 2011

The object of this Regulation is to prescribe matters under the Work Health and Safety Act
2011 to enable that Act to come into operation on 1 January 2012.

The provisions of this Regulation are substantially uniform with the ‘Model’ Work Health
and Safety Regulations 2011 prepared by Safe Work Australia. All of the states and
territories of Australia have agreed to adopt and implement this model.

i
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This model has been implemented in the Australian Capital Territory, New South Wales,
the Northern Territory, Queensland, South Australia, Tasmania and the Commonwealth.
Some jurisdictions have made minor variations to make sure the legislation is consistent
with their relevant drafting protocols and other laws and processes.

This regulation applies to all places of work. It describes the duties of employers (now
referred to as PCBU'’s) and workers with regard to workplace safety. It contains no direct
reference to the A2/A2L refrigerants or the associated appliances. Regardless of the
licensing provisions, employers have a duty of care to ensure that their workers are
appropriately trained and have the necessary equipment to use A2L refrigerants.

5.1.5 Hazardous Substances Information System (HCIS)

The HCIS is an internet advisory service that assists you to find information on chemicals
that have been classified in accordance with the Globally Harmonized System of
Classification and Labelling of Chemicals (GHS) by an authoritative source, such as the
European Chemicals Agency (ECHA) or the Australian Industrial Chemicals Introduction
Scheme (AICIS), formerly the National Industrial Chemicals Notification and Assessment
Scheme (NICNAS). On 1 January 2021, Australia will begin a two-year transition to the
7th revised edition of the GHS (GHS 7). During the transition, manufacturers and
importers may use either GHS 3 or GHS 7 to prepare classifications, labels and SDS for
workplace hazardous chemicals

Exposure Standards can be search at:

http://hcis.safeworkaustralia.gov.au/ExposureStandards
Refer to SDS for R32 in Appendix D and R1234yf in Appendix F for their exposure
information.

5.1.6 Australian Code for Transport of Dangerous Goods by Road and Rail
This Code is also as the 'ADG' code is currently in its 7.7 edition which can be used from
1 October 2020 and is compulsory from 1 October 2021.

It identifies in Table 4.1.4.1B Liquified Gases and Dissolved Gases each of the
Hydrocarbon refrigerants and A2/A2L refrigerants as dangerous goods and provides the
following Information.

UN Substance Class Special Packaging Test Period | Test Press. | Fill
No. or Div'n | Prov's Instructions | (Years) (kPa) Ratio
1 2 3 4 5 6 7 8
1005 | AMMONIA, ANHYDROUS 2.3 23 P200 5 2900 0.54
1018 | R22 2.2 P200 10 2700 1.03
3159 | R134a 2.2 P200 10 1800 1.05

1035 | ETHANE 2.1 P200 10

1077 | PROPYLENE 2.1 P200 10 2700 0.43
1969 | ISOBUTANE 2.1 P200 10 1000 0.49
1978 | PROPANE 21 AUO03 P200 10 2300 0.43
3252 | R32 2.1 P200 10 4800 0.78

Note: R1234yf is not listed in the ADG, but all A2/A2L refrigerants are classified under the
ADG as 2.1 Flammable Gases.

Explanations:
Column 1:  This code parallels the United Nations 'Recommendations on the Transport of dangerous goods'. This is
the number that the UN has associated with each Product/Substance in the Dangerous Goods List.
Column 2:  The name of the Product or Substance.
Column 3: The Class or Division No. Allocated to the substance
21 A Flammable Gas
2.2 A Gas that is not flammable and not toxic but can cause asphyxiation
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2.3  AToxic Gas
Column 4:  Special Provisions
23 Flammable but only under extreme fire conditions in confinedareas
AUO03 Transport of un-odorised LP gas is prohibited. A leak detector must accompany the substance if it
is not odorised. (An Australian requirement only)
Column 5: Packaging Instructions required for the transport of the substance.
P200 A lengthy and detailed packaging code that specifies among other things, the information shown in
columns 6, 7 and 8
Column 6: Bottles, cylinders and tanks must be tested at the frequencies specified inthis column
Column 7:  The pressure at which the bottle, cylinder or tank must be pressure tested to ensure integrity
Column 8:  The ratio required to safely fill a bottle, cylinder or tank. Multiply the Water Capacity (WC) of the cylinder
by this ratio to determine the safe mass that the cylinder canhold

Further to the above, Appendix ZB of AS/NZS 5149.1:2016 provides examples of relationship
between 1SO 817 (refrigerant Safety Classification as used in AS/NZS 5149 to the Australian
Dangerous Goods (ADG) Code & GHS Classification

]
Application of refrigerant im Transpart af Transport and storage of refrigerants in evlinders
refrigeration or air conditioning refrigeration
syslems sysiems
1500 B1T Class I Examples UM number AlMG UM mumber GHS classification’
Code*
Al Ri3da LI 2857 .5 UNiIs9 Compressed pas, liqueficd
Rr22 {Refrigerating UNIOLE gas and dissolwed gas,
R4 machines containing LiM31337 H2 &0
R4OTC non-Mammable, LIN3340
R407F! nen-ioKis gEsEs or FUNAGY
R410A, ammerin solations) [UN107R
R435A' | UNI163
R5OTA! | UN316Y
K744 UMLOLY
e UNII6E
AlL Ri2}4ze'
RIZ34yT LN 1358 2.1 UN3I61 Flammable gases
R32 {Refrigerating UN3252 Category 1, H220
A2 RISIA machines containing UNI030
flammahle, S
A e non-1ogic, UNI9TR
P& liquefied gas UNI969
RIZTD UM
Bl . Acute inhalation toxicity
B2L RTI7 UM 2857 23 UNL00S (gaz) Category 3, HI31
B2 "
B3 o
* Mo refngerant in commaon wse hal meets this classificabion,
i For land transport requirements in Mew fealend consult Standard NZS 543 dee Transpar? of dongerous goods am lamd,
NOTES:
I Mo specific UN number assigned oo ibese refeigesants, UN 1163 15 ‘Liguelied gas, a.0.58°,
2 RI234ee s classified as “Lower Mammability—A2L" by 150 817 bul under the ADG code it i elassed a8 non-
Mammakble, nen-toxic and hence 15 2.2 and UN XR57 for transport of pre=charged syslems.
5 For detailed hazard statements refer to the SIS for the applicable refrigerant,

5.1.7 Heads of Workplace Safety Authorities (HWSA)

The HWSA produced a “Flammable refrigerant gases — position paper” in which covers
information on the obligations of work health and safety duty holders with respect to the
use of flammable refrigerant gases at workplaces. It is available at:
http://www.dmp.wa.gov.au/Documents/Dangerous-

Goods/DMIRS IS _FlamRefrigGases.pdf
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5.18 Regulation of Flammable Refrigerants Report 2020

This report was commissioned by Refrigerants Australia and conducted by Bronwyn Weir
and Krista Weymouth. It provides an overview of the regulatory and quasi-regulatory
instruments which control the use and handling of flammable refrigerants in the different
jurisdictions around the country. It is available at:
https://www.refrigerantsaustralia.org/images/news/flammable%20report%202020/FINAL%
20Report%20(16%20December)%20.pdf

Infographics accompany the report provides an overview of the regulatory and quasi-
regulatory instruments that control the use and handling of flammable refrigerants in
different jurisdictions around Australia. Click on each type of regulation to view a list of
relevant authorities or view specific infographics for your industry sector. It is available at:
https://www.refrigerantsaustralia.org/overview-infographic.html

5.2 NSW Legislation

Dangerous Goods (Road and Rail Transport) Regulation 2009

The main objects of this Regulation are to set out the obligations of persons involved in
the transport of dangerous goods by land transport, and to reduce as far as practicable
the risks of personal injury, death, property damage and environmental harm arising from
the transport of dangerous goods by land transport, and to give effect to the standards,
requirements and procedures of the ADG Code so far as they apply to the transport of
dangerous goods by land transport, and to promote consistency between the standards,
requirements and procedures applying to the transport of dangerous goods by land
transport and other modes of transport.

This Regulation does not apply to the transport by a person of a load of dangerous goods
if the load does not contain dangerous goods in a receptacle with a capacity of more than
500 litres.

5.3 Australian Capital Territory Legislation

Dangerous Goods (Road Transport) Act 2009

The purpose of this Act and its associated regulation 'Dangerous Goods (Road Transport)
Regulation 2010’ is to regulate the transport of dangerous goods by road in order to
promote public safety and protect property and the environment. They contain no direct
reference to A2/A2L refrigerants, the appliances they are used in, or Class 2.1 flammable
gases.

Dangerous Substances Act 2004

The purpose of this Act is to protect the health and safety of people, and to protect
property and the environment from damage, from the hazards associated with dangerous
substances. It contains no direct reference to the A2/A2L refrigerants, the appliances they
are used in, or Class 2.1 flammable gases.

Gas Safety Act 2000

This act and its associated regulation 'Gas Safety Regulation 2001' deal with the
installations and work methods performed by a gasfitter.
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They contain no direct reference to the A2/A2L refrigerants or the appliances they are
used in or Class 2.1 flammable gases. The term 'Hydrocarbon' exists within the dictionary
description of a 'gas' but has no other occurrence.

5.4 Queensland Legislation

Dangerous Goods Safety Management Act 2001

This Act establishes requirements for the safe storage and handling of dangerous goods
and combustible liquids and the safe operation of major hazard facilities in Queensland. It
does not deal with flammable gases.

Petroleum and Gas (Production and Safety) Act 2004

In Queensland the use of hydrocarbon refrigerants is controlled under this act and its
associated regulation ‘Petroleum and Gas (Production and Safety) Regulation 2004'. This
includes approval of a hydrocarbon refrigerant refrigerating device before it can be sold
and authorisation to undertake gas work on the refrigeration device. It does not cover
Class 2.1 flammable gases.

Further information and relevant forms can be found here:
https://www.business.qgld.gov.au/industries/mining-energy-water/resources/safety-
health/petroleum-gas/gas-work-devices/guidelines/hydrocarbon-refrigerants

5.5 Victorian Legislation

Dangerous Goods Act 1985

This ‘principle act’, together with its associated ‘Dangerous Goods Amendment
(Transport) Act 2008’ and ‘Dangerous Goods (Transport by road and rail) Regulations
2008 are issued to promote the safety of persons and property in relation to the
manufacture, storage, transport, transfer, sale and use of dangerous goods and the
import of explosives into Victoria.
The principle act contains a statement under part 5 'Accidents and Security' Item no. 4 to
the effect that:
A person who carries out any work involving the installation, alteration, repair,
maintenance or testing of equipment, piping, fittings or appliances which are not
prescribed as exempt for the purposes of this sub-section shall take all reasonable
precautions to ensure that the equipment, piping, fittings or appliances:
(a) are safe for use; and
(b) will not cause or contribute to a fire, explosion, leakage or spillage involving
dangerous goods.

Dangerous Goods (Storage and Handling) Interim Regulations 2011

This regulation contains the following conditions:

e Class 2.1 dangerous goods in containers of not more than 500 litres are classified
as 'packaged dangerous goods'

e These Regulations do not apply to dangerous goods at premises that are not a
workplace for compressed gases of Class 2.1 in an aggregate cylinder capacity of
not more than 50L when used as part of a welding set or portable flame torch.

e |If a retailer supplies packaged dangerous goods into a container provided by the
purchaser, the retailer must in the case of Class 2 dangerous goods, ensure that
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the container meets the requirements of the Dangerous Goods (Transport by Road
or Rail) Regulations 2008 that relate to packages for dangerous goods.

e An occupier of premises where dangerous goods are stored and handled must
ensure that any storage of packaged dangerous goods that exceeds 500 litres is
placarded in accordance with this regulation.

Using flammable refrigerants

This website provides information on how to manage the risks associated with gases
containing class 2.1 flammable refrigerants in refrigeration and air conditioning systems.
https://www.worksafe.vic.gov.au/using-flammable-refrigerants

5.6 South Australian Legislation

Dangerous Substances Act 1979

This Act regulates the keeping, handling, transporting, conveyance, use and disposal, and
the quality, of dangerous substances.

Dangerous Substances Regulations 2002

e For the purposes of section 14 of the Act, a person is permitted to keep liquefied
petroleum gas (LPG), up to 250 kilograms for any purpose provided that it is
contained in cylinders or tanks, in any premises without a licence provided that the
person complies with the provisions of this regulation.

e An annually renewable licence is required to keep more than 560 litres (WC) of a
Class 2 gas.

e A person must not sell liquefied petroleum gas unless it complies with the
requirements as to odour and quality as set out in "Liquefied Petroleum Gas
Specifications and Test Methods" revised (Metric) edition dated 11 September
1973.

5.7 Western Australian Legislation

Dangerous Goods Safety Act 2004

An Act relating to the safe storage, handling and transport of dangerous goods and for
related purposes in Western Australia. No direct references found in this act.

Dangerous Goods Safety (General) Regulations 2007

This regulation deals mainly with infringement notices and required forms.
Dangerous Goods Safety (Road and Rail Transport of Non-explosives)
Regulations 2007

Part 7 applies to the transport of gases of UN Class 2 dangerous goods but contains no
reference to the use of hydrocarbons as a refrigerant or the associated appliances.

5.8 Northern Territory Legislation

Dangerous Goods Act

This is an act to provide for the safe storage, handling and transport of certain dangerous
goods. No direct references found in this act.
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Dangerous Goods Regulations

Part 3 of this regulation has been removed and is now replaced by the Work Health and
Safety (National Uniform Legislation) Regulations.

5.9 Tasmanian Legislation

Dangerous Substances (Safe Handling) Act 2005

An Act to provide for the safe handling of dangerous substances, for the safe
management of places where dangerous substances are handled and for the safe
management of incidents and emergencies involving dangerous substances and for
related purposes.

Dangerous Goods (Road and Rail Transport) Act 2010

An Act to regulate by nationally consistent legislation the transport of dangerous goods by
road and rail in order to promote public safety and protect property and the environment,
to repeal the Dangerous Goods (Safe Transport) Act 1998 and for related and
consequential purposes.

5.10 International Standards
Always refer to the latest current Standard and any Amendments.

IEC 60335-2-40: Household and similar electrical appliances — Safety — Part
2-40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

This Standard deals with the safety of electric heat pumps, including sanitary hot water
heat pumps, air conditioners, and dehumidifiers incorporating motor-compressors and
hydronic fan coils units, their maximum rated voltages being not more than 250 V for
single phase appliances and 600 V for all other appliances. Partial units are within the
scope of this International Standard.

ISO 817: Refrigerants — Designation and safety classification

Provides an unambiguous system for assigning designations to refrigerants. It also
establishes a system for assigning a safety classification to refrigerants based on toxicity
and flammability data, and provides a means of determining the refrigerant concentration
limit toxicity and flammability data, and provides a means of determining the refrigerant
concentration limit.

ISO 5149: Refrigerating Systems and Heat Pumps — Safety and
Environmental Requirements

This 4 part international standard:
1 Part 1: Definitions, classification and selection criteria
"1 Part 2: Design, construction, testing, marking and documentation
1 Part 3: Installation site
o Part 4. Operation, maintenance, repair and recovery
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5.11 Australian Standards
Always refer to the latest current Standard and any Amendments

AS/NZS 60335.2.40 Household and similar electrical appliances — Safety,
Part 2.40: Particular requirements for electrical heat pumps, air-conditioners
and dehumidifiers

The objective of this Standard is to provide manufacturers, designers, regulatory
authorities, testing laboratories and similar organizations with safety requirements
designed to give the user protection against hazards that might occur during normal
operation and abnormal operation of the appliance and which may be used as the basis
for approval for sale or for connection to the electricity supply mains in Australia and New
Zealand. Annex GG applies where flammable refrigerants are used in the appliance.

AS/NZS ISO 817: Refrigerants — Designation and safety classification

This Standard replaces AS/NZS 1677.1:1998 Refrigerating Systems, Part 1. Refrigerant
Classification. It is identical with, and has been reproduced from 1ISO 817:2014,
Refrigerants - Designation and safety classification. It provides an unambiguous system
for assigning designations to refrigerants. It also establishes a system for assigning a
safety classification to refrigerants based on toxicity and flammability data, and provides a
means of determining the refrigerant concentration limit. This Standard is to be read in
conjunction with the relevant legislation, regulation and national Refrigeration Industry
Codes of Practice.

AS/NZS 5149: Refrigerating Systems and Heat Pumps — Safety and
Environmental Requirements
This 4 part standard replaces AS/NZS 1677 2. Refrigerating Systems - Part 2 Safety
Requirements for Fixed Applications. It is based on the International Standard (ISO 5149)
with modifications to account for Australian/New Zealand conditions :

e Part 1: Definitions, classification and selection criteria

e Part 2: Design, construction, testing, marking and documentation

e Part 3: Installation site

e Part 4: Operation, maintenance, repair and recovery

Allowable charge limits for room, split, multi-split and VRF air conditioners using
flammable refrigerants are defined in AS/NZS 60335.2.40, so AS/NZS 5149 Annex A and
Clause A.5 is not applicable to those appliances. When installing air conditioners and heat
pumps in compliance with AS/NZS 60335.2.40 it is that standard’s rules and procedures
that must be followed, not AS/NZS 5149.

Any room, split, multi-split and VRF split system air conditioner installed in Australia must
comply with the requirements of AS/NZS 60335.2.40 and AS/NZS 5149. Where any
contradiction between the two standards exists, AS/NZS 60335.2.40 will take precedence.
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o Example of interaction of
AIRAH

sk Standards

Typical Coolroom installation

= Condensing unit and Evaporator purchased
from Whaolesaler — must be compliant to
ASINZS 60335-2-89 and AS/NZS 5149

- Piping design, layout, pressure relief, etc. - i
AS/NZS 5149 and AS 4343

~ Refrigerant selection and charge limit
dependent on site location and use
(occupancy) — AS/NZS 150 B17 and AS/NZS
5149

= If a flammable refrigerant is used,
assessment to AS/NZS 60079 may be
required,

- Interconnecting wiring — AS/NZS 3000

Typical interaction of standards - installation of a coolroom

AS 1940 The storage and handling of flammable and combustible liquids
This Standard deals with combustible liquids that have been placed in class 3 of the ADG
list. It does not deal with class 2 or 2.1 refrigerants so has no application.

AS 2030.1 Gas cylinders - General Requirements

This standard specifies the requirements for the design, verification and manufacture of all
gas cylinders for the storage and transport of compressed, dissolved and liquefied gases,

of water capacity ranging from 0.1 kg to 3000 kg. It also provides safe fill ratios for various
gases.

AS 2030.5 Gas cylinders, Part 5: Filling, inspection and testing of refillable
cylinders

Specifies requirements for the filling, inspection and testing of refillable gas cylinders for
the storage and transport of compressed and liquefied gases, of water capacity ranging
from 0.1 kg to 3000 kg.

AS 2931 Selection and use of emergency procedure guides for the transport
of dangerous goods

The purpose of this Standard is to enable prospective users of EPGs (Emergency
Procedure Guides) to select and use the correct EPG for the type of dangerous goods
cargo. It is intended as a guide, stemming from AS 1678 Emergency Procedure Guides
and the ADG Code.

AS 4211.3 Gas recovery or combined recovery and recycling equipment

This Standard is pending revision and is Part 3 in a series of Standards which provide
minimum equipment requirements for recovery or combined recovery and recycling
equipment. The objective of this Part is to provide manufacturers of recovery or combined
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recovery and recycling equipment to be used on commercial and domestic systems with
minimum equipment requirements. Test methods to determine equipment performance
are also included.

AS 4332 The storage and handling of gases in cylinders

This Standard sets out requirements and recommendations for the safe storage and
handling, in cylinders, of all gases that are classified as Class 2 (i.e. 2.1, 2.2, 2.3)
substances in the ADG Code (i.e. gases that are compressed, liquefied or dissolved
under pressure, including refrigerated liquefied gases, mixtures of one or more gases with
vapours or liquids of substances of other classes, articles charged with a gas and
aerosols having a capacity of greater than 1L) Its contents are discussed further in the last
chapter of this manual (Cylinders and Storage).

AS 4484 Gas cylinders for industrial, scientific, medical and refrigerant use —
Labelling and colour coding (as amended)

This Standard specifies the legible identification of the cylinder with the name or
abbreviated symbol or, where applicable, the refrigerant number of the contained gas and
specified colours for the external cylinder surfaces. It is referenced by the Ozone
Protection and Synthetic Greenhouse Gas Management Regulations 1995

AS/NZS 60079 Explosive Atmospheres

The objective of this series of standards is to set out the requirements for the design,

selection and erection of electrical installations in hazardous areas associated with

explosive atmospheres. These requirements are in addition to the requirements for
electrical installations in nonhazardous areas.

Examples of relevant Standards is this series:

e AS/NZS 60079.0 Equipment — General requirements

e AS/NZS 60079.1 Equipment protection by flameproof enclosures ‘d’

e AS/NZS 60079.10.1 Classification of Areas — Explosive gas atmospheres

e AS/NZS 60079.11 Equipment protection by intrinsic safety ‘I’

e AS/NZS 60079.12 Electrical Apparatus for Explosive Gas Atmospheres —
Classification of mixtures of gases or vapours with air according to their maximum
experimental safe gaps and minimum igniting currents

1 AS/NZS 60079.14 Design selection, erection and initial inspection

e AS/NZS 60079.15 Explosive Atmospheres — Equipment protection by type of
protection ‘n’

1 ASINZS 60079.17 Electrical Installations inspection and maintenance

e AS/NZS 60079.29.1 Gas detectors — Performance requirements of detectors for
flammable gases

AS/NZS 60335.2 Household and Similar Electrical Appliances — Safety

The objective of this series of Standards is to provide manufacturers, designers,
regulatory authorities, testing laboratories and similar organizations with safety
requirements designed to give the user protection against hazards that might occur during
normal operation and abnormal operation of the appliance and which may be used as the
basis for approval for sale or for connection to the electricity supply mains in Australia and
New Zealand. Examples of relevant Standards is this series:
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e AS/NZS 60335.1: Household and similar electrical appliances — Safety, Part 1:
General requirements

1 AS/NZS 60335.2.24 Particular requirements for refrigerating appliances, ice cream
appliances and ice makers

1 AS/NZS 60335.2.34 Particular requirements for motor compressors

e AS/NZS 60335.2.40 Household and similar electrical appliances — Safety, Part 2.40:
Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers

1 AS/NZS 60335.2.75 Particular requirements for commercial dispensing appliances
and vending machines

1 AS/NZS 60335.2.89 Particular requirements for commercial refrigerating appliances
with an incorporated or remote refrigerant condensing unit or motor-compressor

5.12 AIRAH Flammable Refrigerants Safety Guide

This free online guide is designed to improve awareness of how to best manage the

health and safety risks associated with the use and management of flammable

refrigerants in stationary refrigeration and air conditioning equipment.

e Register online to gain access to the resource — available for desktop, mobile and
tablet devices

1 Watch the eight module videos at your own pace and to your own schedule

1 Use the assessment feature to test your understanding

1 Download all of the Flammable Refrigerant Safety Guide resources including the 2018
update

It is free to access at:

https://www.airah.org.au/Web/Resources/Technical _Resources/Flammable Refrigerants

Safety Guide/AIRAH/Navigation/Resources/Flammable Refrigerants Safety Guide/Flam

mable Refrigerants_Safety Guide.aspx?hkey=be013b97-33ae-45a2-9516-59303d6803ac

AIRAH also has available an R32 Common Questions fact sheet, which was prepared by
the Air-conditioning and Refrigeration Equipment Manufacturers Association of Australia
(AREMA) and the Consumer Electronics Supplier Association (CESA) as a service to the
air conditioning industry, the general public and other stakeholders who have an interest
in technologies to reduce the environmental impact of air conditioning appliances. It is
available at: https://www.airah.org.au/Content_Files/TechnicalPublications/R32-Common-
Questions-Sept-2014.pdf

5.13 Toxicity and Flammability Groupings for A2/A2L Refrigerants

AS/NZS I1SO 817:2016 Refrigerants — Designation and safety classification, in section
6.1.3 Flammability classification puts refrigerants into the following flammability Classes
as follows:
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6.1.3.2 Class 1 (no flame propagation)

Single compound refrigerants or refrigerant blends WCF and WCFF that do not exhibit flame propagation
when tested in air at 60 °C and 101,3 kPa.

6.1.3.3 Class 2L (lower flammability) :

Single compound refrigerants or refrigerant blends (WCF and WCFF) that meet all of the following
conditions:

a] exhibit flame propagation when tested at 60 °C and 101,3 kPa,
b) have a LFL> 3,5 % by volume (see 6.1,3.6 if the refrigerant has no LFL at 23 °C and 101,3 kPa),
¢) have a heat of combustion < 19 000 k| /kg (see 6.1.3.7), and.

d) have a maximum burning velocity of < 10 cm/s when tested at 23 °C and 101,3 kPa,

6.1.3.4 ClassZ (lammable)

Single compound refrigerants or refrigerant blends (WCF and WCFF) that meet all of the following
conditions:

a) exhibit flame propagation when tested at 60 "Cand 101,3 kPa,
b) haveaLFL> 3,5 % by volume (see 6.1.3.6 if the refrigerant has no LFL at 23 °Cand 101,3 kPa), and
¢) have a heat of combustion < 19 000 kj/kg (see 6.1.3.7).

6.1.3.5 Class 3 (higher lammability)
Single compound refrigerants or refrigerant blend WCF and WCFF that meet the following conditions:
a) exhibit flame propagation when tested at 60°C and 101,3 kPa and

b} have a LFL < 3,5 % by volume (see .1,3.6 if the refrigerant has no LFL at 23°C and 101,3 kPa); or
have a heat of combustion that is 2 19 000 k| /kg.

Both R32 and R1234yf are Class 2L refrigerants because:
e R32's LFL is 14.4%, HFL is 29% and max. burning velocity is 6.7cm/s
e R1234yf's LFL is 6.2%, HFL is 12.3% and max. burning velocity is 1.5cm/s

It further states in section 6.1.2 Toxicity Classification that:

Refrigerants shall be assigned to one of two classes, A or B, based on allowable exposure:

— class A (lower chronic toxicity) signifies refrigerants that have an occupational exposure limit of
400 ppm' or greater;

— class B (higher chronic toxicity) signifies refrigerants that have an occupational exposure limit of
less than 400 ppm.

Both R32 and R1234yf are Class A refrigerants because:
¢ R32 has an acute-toxicity exposure limit (ATEL) of 222,000
e R1234yf has an acute-toxicity exposure limit (ATEL) of 100,000
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These two groups were joined to form the following table:

Therefore:

Safety group
Higher
Flammability A3 B3
Flammable A2 B2
Lower flammability Azl B2L
TFH o flame . A1 -
ropagation
Lower H igher
Toxicity Toxicity

1 The common synthetics such as R134a, R22, R404A and R410A are all in Class Al.
1 R32 and R1234yf are Class A2L refrigerants, which means they have alower
flammability and lower toxicity.
1 All hydrocarbon refrigerants fall into the safety group Class A3. They are highly
flammable but not toxic.

5.14 Classifications

AS/NZS 5149.1: 2016 Refrigerating Systems and Heat Pumps — Safety and
Environmental Requirements, Part 1: Definitions, Classification and Selection Criteria,
contains following Clauses and Tables for:
1 5.1 Occupancy classification

to Table 1.

For the purpose of this International Standard, occupancy dassification shall be determined according

Machinery rooms shall not be considered as an occupied space except as defined in 150 5149-3:2014, 5.1.

Table 1 o Categories of occupancy

Categories

General characteristics

Examples2

General
BOCUpAncy
a

Rooms, parts of buildings, building where

— sleeping facilitics are provided,

— people are restricted in their movement,

— anuncoentrolled number of people are present, or
— towhich any person has access without being
personally acquainted with the necessary safety
precautions,

Hespitals, courts or prisons, thea-
tres, supermarkets, schoals, lecture
halls, public transpert termini,
hotels, dwellings, and restaurants

Supervised
DCCUPAnCY

b

Rooms, parts of buildings, buildings where only a
limited number of people can be assembled, some
being necessarily acquainted with the general safety
precautions of the establishment.

Business or professional offices,
laborataries, places for general
manufacturing, and where people
work

Authorized
DCCUPANCY
C

Rowms, parts of buildings, buildings where only
authorized persons have access, who are acquainted
with general and special s#fety precautions of the
establishment and where manufacturing, processing,
or storage of material or products take place,

Manufacturing facilities, e.g. for
chemibcals, food, beverage, ioe, ice-
cream, reflineries, cold stores, dair-
ies, abattoirs, and non-public areas

in supermarkets

4 The listol examples |5 not exhaustive,
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As an example, a high wall split or ducted air conditioning system for a home would fall
into the General Occupancy (a) category, whereas a corner shop or milk bar would fall
under Supervised Occupancy (b) category. Abattoirs, where members of the public would
not normally be present, would sit in the Authorized Occupancy (c) category.

1 5.2 Systems classification

5.2.1 General

Refrigerating systems are classified according to

— thie method of extracting heat from the atmosphere [cooling),
— the method of adding heat to the atmosphere (heating),

— the substance to be treated, or

— the refrigerant leak entering the occupied space.

5.2.2 Direct releasable system, are divided into the following types:
= 5.2.2.1 Direct system
= 5.2.2.2 Open spray system
= 5.2.2.3 Direct ducted system
= 5.2.2.4 Open vented spray system
5.2.3 Indirect systems are divided into the following types:
= 5.2.3.1 Indirect closed system
= 5.2.3.2 Indirect vented system
= 5.2.3.3 Indirect vented closed system
= 5.2.3.4 Double indirect system
= 5.2.3.5 High-pressure indirect system
As examples,
1 high wall split air conditioner would be a Direct System because the indoor unit is
located within the occupied space
1 adirect ducted air conditioning system would also be a Direct Ducted System because
the conditioned air is in direct contact with the refrigerant containing heating/cooling
coil.

1 5.3 Location classification of refrigerating systems

5.3.1 General

Charge limit requirements for refrigerating systems shall be calculated In accordance with the location
class, as specified in 5.2.2 to 5.3.5, and the toxicity and for the flammability of the refrigerant as specified
in AnnexA.

532 Class IV: ventilated enclosures

Ifall refrigerant-containing parts are located in the ventilated enclosures, then the requirements for a

-;:;EI:I:;.-'-EE 1::Itﬂ{at1ﬂn shall apply. The ventilated enclosures shall fulfil the requirements of 150 5149-2 and

5.3.3 Class llIl: machinery room or open air

Ifall refrigerant-containing parts are located ina machinery room or open air, then the requirements for
a class Il location shall apply. The machinery room shall fulfil the requirements of IS0 5149-3.

EXAMPLE Water-cooled chiller.
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3.34 Class Il: compressors in machinery room or open air
IF all compressors and pressure vessels are either located in a machinery reom or in the open air. then

Th_'E requirements for a class 1l location shall apply unless the system complies with the requirements
of 5.2.3. Coil-type heat exchangers and pipework, including valves, can be located in an occupied space.

EXAMPLE Cald store,

5.3.5 Class : mechanical equipment located within the occupied space

If the refrigerating system or refrigerant-containing parts are located in the occupied space, then the
system is considered to be of class | unless the system complies with the requirements of 5.3.4.

5.4 Refrigerant classification

The refrigerant classification according ta 150 817:2014 shall be applied.

As examples,

"1 high wall split air conditioner would be a Class 1 location because the indoor unit is
located within the occupied space

1 adirect ducted air conditioning system would be a Class 1 location because the
refrigerant in the fan coil unit would leak into the occupied space through the ductwork.

5.15 Limitations on the Charge of A2/A2L Refrigerants

The maximum charge of refrigerant allowed in any specific application is calculated in
accordance with the procedures of the applicable design standard. There are the following
a refrigerating system safety standard and an electrical safety appliance standard and it is
important to know which standard to apply:

1 Annex GG of AS/NZS 60335.2.40 Household and similar electrical appliances - Safety
Particular requirements for electrical heat pumps, air-conditioners and dehumidifiers
for appliances, for air conditioning for household and similar use; and

e Annex A of AS/NZS 5149.1 Refrigerating systems and heat pumps — Safety and
environmental requirements Part 1 Definitions, classification and selection criteria, for
all other refrigerating and air conditioning systems.

This maximum quantity refers to the largest charge of refrigerant, that can be released
into an occupied space, from any single refrigerating system. Each separate system or
independent refrigerant circuit is considered separately. Simultaneous failure of multiple
systems is not a safety criterion that is considered.

Under AS/NZS 5149.1, maximum refrigerant quantities cannot be calculated for
appliances already covered by IEC or ISO product standards that specify refrigerant
quantity limits. For example, allowable charge limits for room, split, multi-split and VRF air
conditioners using flammable refrigerants are defined in AS/NZS 60335.2.40, so AS/NZS
5149 Annex A and Clause A.5 is not applicable to those appliances.

When installing air conditioners and heat pumps in compliance with AS/NZS 60335.2.40 it
is that standard’s rules and procedures that must be followed, not AS/NZS 5149.

Any room, split, multi-split and VRF split system air conditioner installed in Australia must
comply with the requirements of AS/NZS 60335.2.40 and AS/NZS 5149. Where any
contradiction between the two standards exists, AS/NZS 60335.2.40 will take precedence.
Where AS/NZS 60335.2.40 does not apply, then AS/NZS 5149.1 must be applied.
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AS/NZS 5149.1: 2016 Refrigerating Systems and Heat Pumps — Safety and
Environmental Requirements, Part 1: Definitions, Classification and Selection Criteria,
contains following relevant Clauses and Tables:

6 Quantity of refrigerant per occupied space

6.1 The amount of a refrigerant charge that could enter into the occupied space shall be determined as
follows.

- Fu:lucrupied spaces, the refrigerant quantity shall not exceed the amounts specified in Tables Al
and A.2.

— The refrigerant quantity is the quantitf'that can be released in an occupied space, and shall be the

Isargnnf;t -:::Iharge of any single refrigerating system, unless otherwise specified in this International
tandaid.

6.2 Where IEC or S0 product standards exist for particular types of systems and where these product

standards refer to refrigerant quantities limits, such quantities shall overrule the requirements of this
part of [50 5149.

AS/NZS 5149.1: 2016 Annex A Location of Refrigerating Systems, contains the sections:
Al General

A.2 Charge limit requirements for refrigerating systems

Refrigerant charge limits shall be calculated according to Tables A.1 and A2, depending on the toxicity
and for the flammability of the refrigerant.

The following methoed shall be applied to determine the charge limit of a refrigerating system.

1} Define which occupancy category [a, b, or ¢, according to 5.1) applies and which lecation class (1, 11,
I, or IV, according to 5.3) the system is used in.

2] Define the toxicity class of the refrigerant [A or B, according to Tables B.1 and B.2) used in the
refrigerating system. The toxicity limit equals ATEL/ODL values or practical limits whichever Is
higher. Where dual classification exists, the more restrictive classification is used.

3) Determine the charge limit for the refrigerating system based on Table AL

4] Define the flammability class of the refrigerant (1, 2L, 2, 3, etc., according to Tables B.1 and B.2) used
in the refrigerating system and the corresponding LFL. Where dual classification exists, the more
restrictive classification is used.

5] Determine the charge limit for the refrigerating system based on Table A.Z.

6) The lowest refrigerant charge obtained according to 3) and 5) is applied. For determination of
charge limits for refrigerants of flammability class 1, 5) can be omitted,

The charge limits in Table A.2 are capped to a limit based upon the LFL of the refrigerant. In the case
of flammability class 2 or 3 refrigerants, the basic cap factor is my, ma, and m3. For flammability class
2L refrigerants, the basic cap factor is increased by a factor of 1,5 in recognition of the lower burning
velocity of these refrigerants, which lead to a reduced risk of ignition and impact. The cap factor used in
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Table A.2 can be increased where occupants are familiar with the safety requirements for the building
(for example, occupancy class b or ¢, or where risk of leakage is reduced.

The cap factors given in Table A.2 shall be calculated as follows:

my =4m" x LFL, (A1)
my = 26m* x LFL (4.2)
my =130m? x LFL (A.3)

where LFL equals the lower flammable limit in kg/m3 according to Annex B.
NOTE The cap Factor of 26 is based on a charge of 1 kg of R-290

For refrigerants of flammability class 2L, there are no room volume restrictions for refrigerant charges
below or equal to my = 1,5, For refrigerants of flammability classes 2 and 3, there are no room volume
restrictions for refrigerant charges below or equal to my.

A copy of Table A.2 for A2 and A2L refrigerants from AS/NZS 5149.1: 2016 Appendix ZZ
is on the following page.
For example, for a split air conditioning systems in an Occupancy Category (a) General
Occupancy — Human Comfort in location classification of:
¢ | Mechanical equipment located within occupied space
The charge limit must be “According to A.4 and not more than mz#x 1.5”
e |l Compressor in machine room or open air
The charge limit must be “According to A.4 and not more than m22x 1.5 or
according to A.5 and not more than mz®x 1.5”
e |l Machinery room or open air:
“No charge restriction”
e |V Ventilated enclosures:
The charge limit must be “Refrigerant charge not more than mz®x 1.5”
Some common flammable refrigerants are heavier than air and can tend to pool at floor
level. This means that even with charge restrictions of 20 per cent of the LFL, flammable
zones can still exist in poorly ventilated rooms. This is of special concern for installations
which are occupied by sleeping or incapacitated people such as in bedrooms, nursing
homes etc. For this reason, extra conditions on allowable charge limits are applied to air-
conditioners and heat pumps classified for use as for ‘Human Comfort’. AS/NZS 5149.1
introduces the concept of a “Charge Cap Factor” based on the LFL for;
e Class A2L refrigerants there are no room volume restrictions for charges below or
equal to m1 x 1.5, for example: R32 m1=4m3x 0.307 (LFL) x 1.5 = 1.842kg
"1 Class A2/A3 refrigerants there are no room volume restrictions for charges below m1,
for example: R600 m1=4m3x 0.038 (LFL) = 0.152kg or 1529
Where design charge limits for A2L refrigerants are exceeded in a space, then the system
can still comply if special provisions are made within the system to ensure at least an
equivalent level of safety is achieved. These special provisions are detailed in paragraph
A5 of annex A where the allowable refrigerant charge can be increased using QLMV
(Quantity Limit with Minimum Ventilation) or QLAV (Quantity Limit with Additional
Ventilation). Special provisions can include natural or mechanical ventilation, safety shut-
off valving, and safety alarms used in conjunction with refrigerant gas detection.
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A4 Charge limitations due to flammability for A/C systems or heat pumps for hu-
man comfort: refrigerant-containihg parts in an occupied space

When the charge of refrigerants with flammability class 2L is greater than my = 1,5, the charge in
the room shall be in accordance with Formula (A.4). When the maximum charge of refrigerants with
flammability classes 2 and 3 is greater than my, the charge in the room shall be in accordance with
Formula [A.4).

My = ZSHLFL by a 1/ (A4)

where
Mmay 15 the allowable maximum charge in a room, expressed in kilograms;
m  Isthe refrigerant charge amount in the system, expressed in kilograms;
Amin |5 the required minimum room area, expressed in square metres;
A isthe room area, expressed in s:u:j:m re metres;
LFL  isthe Lower Flammability Limit, expressed in kilograms per cubic metre;

ho  isthe height factor based upon the method of mounting the appliance.

NOTE  For guidance, the following height can be considered:
— {6 m for Noor locatbon;

— 1,0 m for window mounted;

— 1,8 m for wall mounted;

— 3.2 m for celling mounted.

If Formula (A.4) produces the larger value, the required minimum floor area Amip, in square metres, to
install a system with refrigerant charge m, in kilograms, shall be in accordance with Formula A.5:

- 2

| 2.5x LA by

where LFL is expressed in kilograms per cubic metre (see Annex ) and the relative molar mass of the
refrigerant is greater than 42.

(A5)

"‘mln

A.5 Alternative for risk management of refrigerating systems in occupied spaces

A5.1 General

Where the combination of location classification and occupancy classification shown in Tables A.1 and
A.Z allow the use of the alternative provisions, then the designer can choose (for some or all of the
occupied spaces served by the equipment) to calculate the allowable refrigerant charge using the RCL,

occupied spaces, where refrigerant-containing parts are located, shall be considered in calculating the
system charge.
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Example:
1. A RAC technician would like to install an R32 wall mounted air conditioner in a 30m?
room, but must determine the maximum refrigerant charge permitted.

Formula: mmax = 2.5 x LFL54x ho x AY2

=2.5x0.307 1%°x 1.8 x 30 05
=5.63 kg
Plus check this amount is not more than m22x 1.5
=26m3x 0.307 LFL x 1.5
=11.97 kg
Therefore, the Maximum Charge = 5.63 kg

2. R32 wall mounted air conditioner has a refrigerant charge of 5.63kg, What is the
minimum size enclosed space that it can be installed in?

Formula: Amin = m 2 {
2.5 x LFL%*x ho
Formula: Amin = 5.63kg 2 {
25x0.3071%x 1.8
= 5.63 2 =29.97m?
1.02833

However, it should be noted that the room volume calculation must only consider
the ‘free’ volume of a room. Any substantial volume taken up by fixtures, fittings,
equipment or stored produce is not included in the calculation.

There are simpler methods that can also be used:

1. The United Nations: Good Servicing Practices for Flammable Refrigerants App.
This user-friendly application includes safe handling practices, a refrigerant charge
size calculator and a room size calculator for flammable refrigerants including R32
based on ISO 5149. More details are available at:
https://wedocs.unep.org/bitstream/handle/20.500.11822/27136/8017Smartapp2.pdf?s
equence=1&isAllowed=y

2. Manufacturers Tables and Graphs which specifies the minimum floor area (m?) for a
system’s R32 refrigerant charge based the installation height of indoor unit.
For example, the Table and Graph below and in Appendix N from Hitachi, specifies
that the minimum floor area is 3.81 m? for a split air conditioning system’s R32
refrigerant charge of 2kg, based on the installation height of 1.8m for a wall-mounted
unit.
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5o Installation requirements for R32 units
12:DEI
11.50 ™
11.00 —=
10.50 -
10.00 e
9.50 " o
9.00 rd
E B.50 s
S 2% Iz
T 7.00 r o
8 cw 17T
E 5o e
E 450 >
< 400 1
= 3.50 —
= 3.00 ,-f#
2.50 ——
2.00 —
1.50 i
1.00
0.50
0.00
1 111213141516 17 1819 2 2122 23 24 2526 27 28 29 3 31 32 33 34 35 36
Mass of refrigerant(kg)
NMinimum floor area for eguipment installed inside
m(kq) Ao M} m(kq) Aol M)
1.224 - 2.4 5.44
1.225 1.43 2.9 2,96
1.3 1.61 2.6 6.44
1.4 1.87 2.7 6.95
1.5 2.15 2.8 747
1.6 2.44 2.9 8.02
1.7 2. 76 2.0 8,58
1.8 3.08 3.1 9.16
1.9 3.44 3.2 8.76
2.0 2.81 3.3 10.38
2.1 4.20 3.4 11.02
PR 461 .5 11,68
2.3 5.04 36 12.36

For more information refer to AIRAH’s Flammable Refrigerant Safety Guide — 2018
Update — Module 4: Design Rules for flammable refrigerants for more information and
examples, available at:

https://www.airah.org.au/Web/Resources/Technical Resources/Flammable Refrigerants
Safety Guide/AIRAH/Navigation/Resources/Flammable Refrigerants Safety Guide/Flam
mable Refrigerants Safety Guide.aspx?hkey=be013b97-33ae-45a2-95f6-59303d6803ac
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5.16 Section Summary

Acts and Regulations are legal documents produced by federal and state
governments to protect the individual members of their societies.

Codes, Standards and Guides are documents produced by interested parties to
provide a clearer explanation of a Regulation (or Act) and to offer examples in its
application.

Codes and standards may become legal documents if referenced by an Act or
Regulation.

'‘Duty of care' is a legal term that is used to entreat every citizen within a society to
accept and execute their moral duty to anticipate possible causes of injury and illness
to their fellow citizens and remove or minimise these causes whenever reasonably
possible.

Every individual within an organisation is responsible for everyone else's healthand
safety and it cannot be delegated

The storage, handling, use or application of some A2/A2L refrigerants, for example
R32 are within the scope of the Ozone Protection Act, its associated Regulation and
COP's, but R1234yf is NOT

Regardless of the licensing provisions, employers have a duty of care to ensure that
their workers are appropriately trained and have the necessary equipment to use
A2/A2L refrigerants.

For additional occupational and work health and

safety licensing requirements, check with the relevant

state-based licensing authorities.

The ADG Code identifies all A2/A2L refrigerants as Class 2.1 Flammable gases.
Every state and territory within Australia have (or will be), adopting the National WHS
Act and Regulations.

People working in Queensland must apply for an authorisation (permit) to sell, repair,
maintain and service appliances containing a hydrocarbon refrigerant, but not
A2/A2L refrigerants

The following International Standards were released in 2014

0 SO 817:2014 Refrigerants — Designation and safety classification

o0 ISO 5149 - Refrigerating Systems and Heat Pumps — Safety and
Environmental Requirements,

The relevant Australian Standards:

0 AS/NZS 60335.2.40 Household and similar electrical appliances - Safety
Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers for appliances, for air conditioning for household and similar
use

0 AS/NZS/ISO 817 Refrigerants — Designation and safety classification

0 AS/NZS 5149 Refrigerating systems and heat pumps — Safety and
environmental requirements, parts 1 to 4.

These Standards set the requirements for the maximum refrigerant charge for an
enclosed space and the minimum room size for a given refrigerant charge.
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5.17 Review Questions

Question 1
Which of the following A2L refrigerants are covered under the Ozone Protection and
Synthetic Greenhouse Gas Management Regulations 19957
a) R1234yf
b) R32
c) R1234ze
d) R143a
Question 2
What does safety group A2L mean?
a) Flammable and low toxicity
b) Lower flammability and low toxicity
c) Non-flammable and higher toxicity
d) Flammable and higher toxicity
Question 3
What is the safety group classification of all hydrocarbon refrigerants?
a) A2L
b) A2
c) A3
d) B2

Question 4

In which States/Territories is an authorisation (permit) required to sell, repair, maintain
and service appliances containing a hydrocarbon refrigerant?

Question 5
What Class does the ADG Code identify the A2/A2L refrigerants as and what does it mean?

Question 6
Which current Australian/New Zealand standards replaced ASNZ16777?

a) EN378 and EN425

b) AS/NZS ISO 817 and

c) 1SO 817 and AS/NZS 5149

d) AS/NZS 4125 and AS/NZS I1SO 817
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Question 7
What does the acronym “ADG7” stand for?

Question 8

What does the acronym GHS stand for?

Question 9
Under AS/NZS 5149.1, for A2L refrigerants there are no room volume restrictions for
charges below or equal to:

a)mix 1.5

b) myx 1.5

C) m

d) mix25

Question 10

Under AS/NZS 5149.1 where can a factory sealed refrigerating system with less than 0.15
kg of A2 or A3 refrigerant be located?

Question 11

A RAC technician would like to install an R32 wall mounted air conditioner in a 40m?
room, determine the maximum refrigerant charge permitted.

Question 12

R32 wall mounted air conditioner has a refrigerant charge of 4kg, Determine the minimum
enclosed space that it can be installed in?
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5.18 Your Notes
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6. Emergency Procedures and Incident Management

Purpose

In this topic you will learn how to identify and deal with the major hazards peculiar to A2/A2L
refrigerants.

Objectives

At the end of this topic you should be able to:
e Briefly describe the body known as "Workcover' and identify their governing powers
¢ |dentify the processes known as 'Hazard Control' and 'Risk Assessment’
e Describe the risks that may occur during an emergency situation
¢ ldentify the actions that may be taken during an emergency situation
e Produce a typical emergency response plan for a given scenario or situation
e List the recommended PPE items to be worn while working with A2/A2L refrigerants

Contents

e WorkSafe

e A2/A2L refrigerants

e Hazard Control and Risk Assessment
e Typical emergency response plans

References

e RSES - Safety first when working with refrigerants
https://www.rses.org/rsesjournal/safetyfirstwhenworkingwithrefrigerants.aspx

e SafeWork Australia, Hazardous Chemical Information System (HCIS)
http://hcis.safeworkaustralia.gov.au/About

e SafeWork NSW: https://www.safework.nsw.gov.au/

o Code of Practice on Managing Work Health and Safety Risks.
https://www.safework.nsw.gov.au/ data/assets/pdf file/0012/50070/How-
to-manage-work-health-and-safety-risks-COP.pdf

o Confined spaces
https://www.safework.nsw.gov.au/hazards-a-z/confined-spaces

o Flammable refrigerant gases position paper
https://www.safework.nsw.gov.au/resource-library/hazardous-
chemicals/flammable-refrigerant-gases-position-paper

o Hazardous chemicals
https://www.safework.nsw.gov.au/hazards-a-z/hazardous-chemical

0 Managing hazards and risks
https://www.safework.nsw.gov.au/legal-obligations/employer-business-
obligations/managing-hazards-and-risks

Other States/Territories have similar documentation
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6.1 WorkSafe

There is a WorkCover or SafeWork authority in every State/Territory to promote
productive, healthy and safe workplaces for workers and employers.

Their main statutory function is to administer work health and safety, injury management,
return to work and workers compensation laws and manage the workers compensation
system.

They oversee:
e work health and safety
¢ licensing and registration of high risk activities
e workers compensation insurance
e workers compensation benefits
e sustainable return to employment for injured workers
e management of the Workers Compensation Insurance Fund.
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6.2 Synthetic Class Al Refrigerants

Fire and Explosion

Auto-ignition temperature Approx. 730°C
Flammable limits
Upper (UFL) Not Applicable
Lower (LFL) Not Applicable
Possible Decomposition products Hydrogen Fluoride - becomes Hydrofluoric

acid on contact with water

Hydrogen Chloride - becomes Hydrochloric
acid on contact with water

Carbon Monoxide

Chlorine
ADG Code classification 2.2 (non-flammable & non-toxic)
Exposure Limit 1000ppm or 4240mg/m3 TWA

These gases may decompose on contact with flames or extremely hot surfaces (approx.
370°C), to produce highly toxic and corrosive by-products.

Some mixtures of HCFC's and/or HFC's and air may be combustible if pressurised and
exposed to heat or flame.

Spill or Leak

e Evacuate any enclosed spaces or low areas such as cellars and pits

e Disperse gas with forced air ventilation at floor level

e Extinguish all sources of ignition (taking care not to create any new ignition sources
as a direct result of your actions (e.g. arcing switch contacts when you isolate
electrical motors etc.)

e Use halogen detector or other suitable means to locate leak source.

e Keep upwind of spills.

e Do not smoke or operate internal combustion engines

e Exhaust vapours to external atmosphere

e Contact Emergency Services if necessary

Personal Protection

e Glasses

e Skin protection including gloves (preferably leather)
e Positive pressure respirator in emergency situations
e Observe exposure limits
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6.3 Class A2/A2L Refrigerants

Fire and Explosion

Auto-ignition temperature From 370 to 650°C
Flammable limits

Upper (UFL) Up to 30%

Lower (LFL) From 5%

Hydrogen Fluoride — becomes
Hydrofluoric acid on contact with water
Carbonyl halides

Possible Decomposition products

ADG Code classification 2.1 (Flammable gas)
Exposure Limit n/a

These include HFC R32 and HFO’s R1235yf, etc. that are slightly flammable and will
break down into highly caustic hydrogen fluoride and carbonyl halides when exposed to
flame, fire or sufficient heat.

These gases are slightly flammable. Keep away from open flame and sources of ignition.
Do not smoke in storage areas or when handling.

Spill or Leak

e Evacuate all personnel paying particular attention to enclosed spaces or low areas
such as cellars and pits

e Disperse gas with forced air ventilation at floor level (ensure flammable
concentrations do not build up in low spots (pits) or drainage points in the floor)

e Extinguish all sources of ignition (taking care not to create any new ignition sources
as a direct result of your actions (e.g. arcing switch contacts when you isolate
electrical motors etc.)

e Use soapy water or similar to locate source of leak.

e Keep upwind of spills.

e Do not smoke or operate internal combustion engines

e Exhaust vapours to external atmosphere

e Contact Emergency Services if necessary

Personal Protection

e Glasses
e Skin protection including gloves (preferably leather)
e Positive pressure respirator in emergency situations

Flammable refrigerant gases position paper

This position paper was developed by the Heads of Workplace Safety Authorities (HWSA)
and provides information on the use of flammable refrigerant gases at workplaces. A copy
is included in Appendix I.
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6.4 Risk assessment

Risk assessment is a systematic approach to analysis of what can go wrong in a complex
system. It is a fundamental requirement of both National and State WH&S laws that a work
place risk assessment and hazard analysis be carried out for each task in a workplace. For
further information refer to your relevant see WorkCover or WorkSafe organisation.

T

Lontrol
the risk
Risk management is o s the process of
determining and implementing appropriate measures to control the risks associated with
hazards and risks identified for a site.
Site owners, managers and workers all have a duty to ensure that any risks associated
with their premises or work activities they are responsible for are controlled. The primary
duty is to eliminate these risks. If this is not possible, the risk must be reduced as far as is
practicable.
The risk management process involves the following steps:
e Establish the context — this helps to define the scope and identify key stakeholders
¢ |dentify hazards — find out what could cause harm;
e Assess the hazards — understand the nature of the harm that could be caused by the
hazard, identify the risk factors;
e Evaluate the risks — how serious the harm could be and the likelihood of it happening,
can the risk be controlled (avoided, reduced or transferred);
e Control risks — implement the most effective control measure(s) that isreasonably
practicable in the circumstances, and monitor performance;
1 Review control measures to ensure they are working as planned.
Hazard assessment for flammable gas atmospheres should be in accordance with
AS/NZS 60079.14 and AS/NZS 60079.10.1.

Standardised risk controls

To simplify and standardise the process of developing risk controls for refrigeration and air

conditioning applications, refrigeration safety standards AS/NZS 5149 (parts 1 to 4) and

appliance safety standard AS/NZS 60335.2.40 have been produced to provide a recipe

for controlling risks associated with the application and use of flammable refrigerants.

The primary control measures applied in the standards are:

e Charge minimisation — to reduce the likelihood of a hazardous atmosphere developing

e Control of ignition sources — to reduce the consequence of a flammable gas leak

1 Provision of ventilation - to reduce the likelihood of a hazardous atmosphere
developing

1 Refrigerant detection and alarm- to reduce the consequence of a flammable gasleak
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Constructing an emergency plan:

Ensure that sufficient space exists between walls, fixtures and other structures so as
to allow access for maintenance and emergencies

Ensure that a means of allowing refrigerant vapours to be directed to the outside
atmosphere exits

Ensure adequate water supplies exist

Identify all suitable evacuation routes

Nominate one or more suitable assembly points

Ensure that you have provided sufficient and suitable protection for those personnel
responding to the emergency

Identify and clear one or more access routes for the emergency services

Create one or more procedures to deal with containment of leaks and spills

Make sure you have considered all of the potential hazard situations that may arise
including Fire, Explosion, Natural disasters (earthquake or vehicle collision etc.) and
Chemical reactions on release of dangerous goods

Ensure your plan is appropriate to the size and complexity of your Installation,
Resources and Personnel

Perform regular reviews and update your plan as necessary

Ensure all Personnel are familiar with the contents of the emergency plan and trained
where necessary to cope with each situation that you have identified

General A2/A2L Refrigerant Safety

A2/A2L refrigerants have a Low Flammability, therefore care must be taken to ensure it is
not ignited.

However, in many respects the safety issues for A2/A2L refrigerants are the same as for
CFC, HCFC and HFC refrigerants

Contact with liquid refrigerant will cause a "cold" burn (similar to frost bite) which
should be treated by bathing the area with cold water. Medical attention is necessary.
Gloves, safety glasses and clothes which cover the body should be worn when
handling refrigerant, e.g., when charging refrigerant into a system or removing
refrigerant charge from a system.

A2/A2L refrigerants are heavier than air and so will collect in chest freezer /
refrigerator cabinets, pits, trenches and basements. These areas should be
ventilated to help get rid of the built up refrigerant.

A2/A2L refrigerants will displace air and this can cause suffocation. The refrigerant
is listed as an asphyxiant. If affected, a person should be removed to an
uncontaminated area and kept warm and still. Artificial respiration or oxygen may be
needed. Medical attention is necessary.

Do not expect to detect leaking A2/A2L refrigerant by smell.
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6.5 Section Summary

WorkCover or WorkSafe administer and enforce compliance with Work Health and
Safety (WHS) legislation in every State/Territory.

The common synthetic Class Al refrigerants have an auto ignition temperature of
730°C. It ranges from 370 to 650°C °C for Class A2/A2L refrigerants

Highly Toxic and corrosive gases are produced when HCFC's, HFC’s and HFO's
decompose as a result of exposure to heat or flame.

The synthetics have an exposure limit of 4.2 grams per 1000 litres of air.
Recommended PPE requirements are the same for both refrigerant types: glasses,
gloves and covered skin.

Recommended Spill or leak procedures are virtually the same for both refrigerant
types. A2/A2L refrigerants require higher ventilation rates.

Direct bodily contact with all refrigerants in both the liquid and vapour states have
the same result, that is asphyxiation and burns.

Refrigerants will collect in low areas (e.g. drain lines) and can travel very long
distances.

The use of a A2/A2L refrigerant is a process that starts with the identification of
possible hazards for a work activity. A risk matrix is then applied to determine the
degree of risk associated with each hazard.

Hazard control is the final step in the process. Methods or procedures are devised
to control each hazard, starting with the ones carrying the highest degree ofrisk.
These form the basis of your WH&S management plan.
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6.6 Review Questions
Question 1
What is the purpose of WorkCover?

Question 2
What is the main safety hazard with A2/A2L refrigerants?

Question 3
List 5 actions required if there is A2/A2L refrigerant leak.
Question 4

List 4 items of PPE required when working with A2/A2L refrigerant

Question 5

What does direct bodily contact with A2/A2L refrigerant cause?

Question 6

What is the purpose of a Risk Assessment?
Question 7

What is a Job Safety Analysis?

Question 8

What is an Emergency Plan?

Question 9

What substances are produced when A2/A2L refrigerants are burnt?

Question 10

What substances are produced when HFC and HFO refrigerants are burnt?
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6.7 Your Notes
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7. First Aid for A2/A2L Exposure

Purpose

In this topic you will learn how to recognise and deal with the effects of exposure to Class
A2/A2L refrigerants.

Objectives
At the end of this topic you should be able to:

List the short term effects of contact with A2/A2L refrigerants

List the long term effects of contact with A2/A2L refrigerants

Identify the first aid issues/symptoms that result from swallowing, splashing orinhaling
A2/A2L refrigerant

Explain the DRSABCD method of dealing with an unconscious person

Content

Introduction

Acute exposure (Short Term)
Chronic exposure (Long Term)
First Aid issues

DRSABCD

References

DRSABCD Action Plan: https://www.stjohnnsw.com.au/cpr-chart/
Frost Bite: https://www.stjohnnsw.com.au/quides-frost-bite
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7.1 Introduction

A2/A2L refrigerants are HFC and HFO type refrigerants which have a low flammability and
therefore care must be taken to ensure they are not ignited but apart from this, in all other
aspects, the first aid issues for A2/A2L refrigerants are the same as for any of the synthetic
Class Al refrigerants (i.e. CFC's, HCFC's and HFC's)

7.2 Acute exposure (Short Term)

Cryogenic or frostbite "burns” may be experienced when handling A2/A2L refrigerants.
Prolonged breathing of cold vapour may damage lung tissues. There are no other
recorded short term effects.

7.3 Chronic exposure (Long Term)

Prolonged exposure to an oxygen deficient atmosphere (below18% oxygen) may affect the
heart and the nervous system.

7.4 First Aid Issues

Swallowed: Liquid A2/A2L refrigerant may cause freezing injuries similar to burns to the
mouth, oesophagus and stomach accompanied by a severe burning sensation.
Vaporisation of the liquid in the organs of the abdomen will also generate excessive
guantities of gas leading to extreme discomfort. Severe burning of tissue and eventually
death may result. Symptoms include bleeding, vomiting, abdominal pain, diarrhoea and a
fall in blood pressure. Cold A2/A2L refrigerant gas will cause severe irritation and burns to
the gastrointestinal tract. Damage may appear days after exposure.

Eyes: The A2/A2L refrigerant gases are not irritating to the eyes. Liquid A2/A2L refrigerant
will cause freezing of the eye. Permanent eye damage or blindness could result. Cold
A2/A2L refrigerant gas will cause severe irritation and burns, leading to redness and pain
in the eyes. Permanent eye damage or blindness may result.

If product comes in contact with eyes:

1 Remove the patient from gas source or contaminated area.

Take the patient to the nearest eye wash, shower or other source of clean water.

Open the eyelid(s) wide to allow the material to evaporate.

Gently rinse the affected eye(s) with clean, cool water for at least 15 minutes.

Have the patent lie or sit down and tilt the head back.

Hold the eyelid(s) open and pour water slowly over the eyeball(s) at the inner corners,

letting the water run out of the outer corners.

"1 The patient may be in great pain and wish to keep the eyes closed. It is important that
the material is rinsed from the eyes to prevent further damage.

"1 Ensure that the patent looks up, and side to side as the eye is rinsed in order to better
reach all parts of the eye(s)

1 Transport to hospital or doctor.

1 Even when no pain persists and vision is good, a doctor should examine the eye as

delayed damage may occur.

If the patient cannot tolerate light, protect the eyes with a clean, loosely fitted bandage.

1 Ensure verbal communication and physical contact with the patient.

(N e B e N B
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DO NOT allow the patient to rub the eyes

DO NOT allow the patient to tightly shut the eyes

DO NOT introduce oil or ointment into the eye(s) without medical advice
DO NOT use hot or tepid water.

[ I A I

Skin: The A2/A2L refrigerant gases are not skin irritants. Liquid A2/A2L refrigerant will
cause severe burns and necrosis. Symptoms of mild frostbite include numbness, prickling
and itching of the affected area. Symptoms of more severe frostbite include a sensation of
stiffness of the affected area. The skin may become waxy white or yellow. Blistering, tissue
death and gangrene may also develop in severe cases. Cold gas will cause freezing injury
similar to a burn, leading to irritation, redness, itching and blistering.
If skin contact occurs:
1 Immediately remove all contaminated clothing, including footwear.
1 Flush skin and hair with running water (and soap if available).
"1 Seek medical attention in event of irritation.
1 In case of cold burns (frostbite):
0 Move casualty into warmth before thawing the affected part; if feet are affected
carry if possible
o Bathe the affected area immediately in lukewarm water (not more than 35 deg C)
for 10 to 15 minutes, immersing if possible and without rubbing
o DO NOT apply hot water or radiant heat.
Apply a clean, dry, light dressing of "fluffed up" dry gauze bandage
If a limb is involved, raise and support this to reduce swelling
1 If an adult is involved and where intense pain occurs provide pain killers such as
paracetamol
1 Transport to hospital, or doctor
1 Subsequent blackening of the exposed tissue indicates potential of necrosis, which may
require amputation.

O O

Inhalation: Inhalation of liquid A2/A2L refrigerant or cold gas, will result in freezing injury
similar to burns, leading to irritation to the nose and upper respiratory tract. Lesions of the
nasal septum and pulmonary oedema may result. Symptoms include coughing, sore throat
and shortness of breath. Damage may occur days after exposure. Severe scarring of tissue
and death may result due to inhalation of liquid A2/A2L refrigerant.

Following exposure to gas:

1 Remove the patient from the gas source or contaminated area.
NOTE: Personal Protective Equipment (PPE), including positive pressure self-
contained breathing apparatus may be required to assure the safety of the rescuer.

1 Prostheses such as false teeth, which may block the airway, should be removed, where
possible, prior to initiating first aid procedures.

1 If the patient is not breathing spontaneously, administer rescue breathing.

1 If the patient does not have a pulse, administer CPR.

1 If medical oxygen and appropriately trained personnel are available, administer 100%
oxygen.

1 Summon an emergency ambulance. If an ambulance is not available, contact a
physician, hospital, or Poison Control Centre for further instruction.
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7.5 DRSABCD Action Plan

Keep the patient warm, comfortable and at rest while awaiting medical care.
MONITOR THE BREATHING AND PULSE, CONTINUOUSLY.

Administer rescue breathing (preferably with a demand valve resuscitator, bag valve
Mask device, or pocket mask as trained) or CPR if necessary.

These letters are an abbreviation of the steps or procedures that must be carried out if a
first aid person (or emergency personnel), come across a person who is unconscious.

D — Danger (to yourself or casualty)

R — Response (shake and shout)

S — Send for Help
A — Airway (Is it clear?)

B — Breathing (look, listen and feel)

C — CPR (Cardiopulmonary Resus.)

D — Defribulation

One casualty is enough don't become a casualty
yourself.

If the casualty does not respond move to the next
step. Get bystander to contact emergency
services.

Call 000 (Triple Zero) for an ambulance  or ask
someone else to make the call.

Check that the tongue or other objects are not
blocking the airway. Remove if necessary.

Check if the casualty is breathing. Place patient in
the recovery position if they are breathing. If not,
move to the next step instead.

Perform 2 rescue breaths. If no signs of life,
Commence CPR. Clasp hands in lower part of
breast bone and do 30 compressions then 2
breaths (pushing down approx. 1/3 of body depth).
Same procedure for adults and babies

Performed by emergency services crew.

Source: DRSABCD Action Plan: https://www.stjohnnsw.com.au/cpr-chart/
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7.6 Section Summary

Short term bodily exposure to A2/A2L refrigerant will usually result in cold burns at
the very least and frostbite in the more severe cases (especially if it's in a liquid state)
Long term exposure can cause Asphyxiation, nervous system depression and also
lead to an increase in calcium deposits under the skin.

Swallowing a A2/A2L refrigerant is highly unlikely but would cause major freeze
burns throughout the mouth and down into the stomach. Death would most likely
occur (swiftly one would hope).

Contact with the eyes would most likely result in blindness.

Skin contact may result in 15t2"d or 3" degree burns.

Inhalation is also highly unlikely but would again result in freeze burns to the nostrils
and down into the lungs. Again, death would be most likely.

DRSABCD is a code word designed to help people remember the steps in reviving
an unconscious person.

7.7 Review Questions

Question 1
What does DRSABCD stand for?

Question 2
What are the effects of acute exposure (Short Term) for A2/A2L refrigerant?

Question 3
What are the effects of chronic exposure (Long Term) for A2/A2L refrigerant?

Question 4
What are the effects inhaling A2/A2L refrigerant?

Question 5
What are the main dangers of working with A2/A2L refrigerant?
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7.8 Your Notes
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8. Classification of Workplace Hazardous Chemicals and
Safety Data Sheets

Purpose

In his topic you will learn how to identify and read the material safety data sheets and
Hazchem codes relevant to the A2/A2L refrigerant.

Objectives

At the end of this topic you should be able to:
e Explain the need for Safety Data Sheets (SDS)
¢ ldentify groups of data that can be found on SDS
¢ Identify a typical SDS for a given substance and specify critical information
provided by the sheet.
e Use the Classification of Workplace Hazardous Chemicals to interpret a A2/A2L
refrigerant product label.

Content

¢ Classification of Workplace Hazardous Chemicals
e Safety Data Sheets
e Hazchem codes

References

1 SafeWork Australia:

0 Model WHS Laws
https://www.safeworkaustralia.gov.au/law-and-regulation/model-whs-laws

o0 Safety data sheets
https://www.safeworkaustralia.gov.au/sds

0 Understanding Safety Data Sheets for Hazardous Chemicals
https://www.safeworkaustralia.gov.au/system/files/documents/1702/understanding
sds_fact_sheet.pdf

1 SafeWork NSW

0 WHS Act and Regulation:
https://www.safework.nsw.gov.au/legal-obligations/legislation

o WHS Toolkit, tools and templates to improve health and safety.
https://www.safework.nsw.gov.au/easywhs-beta/safe-working-
environment/template

o Australian Code for the Transport of Dangerous Goods by Road & Rall
https://www.ntc.gov.au/codes-and-guidelines/australian-dangerous-goods-code

o Flammable Refrigerants Safety Guide
https://www.airah.org.au/Web/Resources/Technical Resources/Flammable Refrig
erants Safety Guide/AIRAH/Navigation/Resources/Flammable Refrigerants Safe
ty Guide/Flammable Refrigerants Safety Guide.aspx?hkey=be013b97-33ae-
45a2-95f6-59303d6803ac

o Flammable refrigerant gases — position paper
http://www.dmp.wa.gov.au/Documents/Dangerous-
Goods/DMIRS IS FlamRefrigGases.pdf
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8.1 Classification of workplace hazardous chemicals

The HAZCHEM Code system was developed by the British Fire Service for use on
vehicles transporting dangerous substances in bulk to provide immediate action advice
when attending an incident was adopted by all States in Australia for bulk dangerous
substances transport, generally through adoption of the Australian Code for the Transport
of Dangerous Goods by Road and Rail. The safety obligations that existed under this
previous legislation for hazardous substances and dangerous goods at workplaces are
now incorporated into the safety obligations for hazardous chemicals.

Under current Work Health and Safety Regulations, hazardous chemicals must be
classified according to the Globally Harmonised System for the classification and labelling
of chemicals (GHS).

The GHS/ADG quick guide provides an example of GHS and ADG Code labelling,
comparable symbols and a quick reference to dangerous goods and compatibility in
storage. https://www.worksafe.qgld.gov.au/ data/assets/pdf file/0011/17111/ghs-adg-
quick-quide-web.pdf.pdf

Safety duties

WHS regulation regulates hazardous chemicals and imposes duties on manufacturers,
importers and suppliers of hazardous chemicals in relation to classification, packing and
labelling, safety data sheets, and disclosure of chemical identities. In addition, it prohibits
the supply of certain carcinogenic substances.

Person conducting a business or undertaking
A person conducting a business or undertaking (PCBU) at a workplace, which uses,
handles, stores or generates hazardous chemicals, must ensure that:
¢ all hazardous chemicals are correctly labelled
o safety data sheets applying to hazardous chemicals are obtained, updated as
necessary and made accessible
e aregister of all hazardous chemicals at the workplace is provided and maintained
¢ health monitoring is conducted where there is a significant risk of exposure for a
worker using, storing or handling specific hazardous chemicals in a workplace
e information, training, instruction and supervision is provided to workers who may be
exposed to hazardous chemicals.
The NSW Work Health & Safety Regulation states that:

8.2 Safety Data Sheets (SDS)

Clause 330 Manufacturer or importer to prepare and provide safety data sheets

4) The manufacturer or importer of the hazardous chemical must provide the current
safety data sheet for the hazardous chemical to any person, if the person—
a) is likely to be affected by the hazardous chemical, and
b) asks for the safety data sheet

Clause 344 Person conducting business or undertaking to obtain and give access
to safety data sheets:
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1) A person conducting a business or undertaking at a workplace must obtain the current
safety data sheet for a hazardous chemical prepared in accordance with this
Regulation from the manufacturer, importer or supplier of the hazardous chemical

(3) The person must ensure that the current safety data sheet for the hazardous chemical

is readily accessible to—

a) a worker who is involved in using, handling or storing the hazardous chemical at
the workplace, and

b) an emergency service worker, or anyone else, who is likely to be exposed to the
hazardous chemical at the workplace

A similar set of statements exist in equivalent State and Territory regulations.

Employers must ensure that labels are appropriate and make SDS accessible to employees
who may be exposed to hazardous substances. All hazardous substances used in the work
place must be listed in a register together with the relevant SDS. Employees must have
access to this register.

The Hazardous Substances Regulation also requires that employers provide instruction
and training to help employees understand the information on labels and SDS and how to
apply this information in the workplace.

Format

A Safety Data Sheet (SDS) is a form containing data regarding the properties of a
particular substance. They are an important component of workplace safety, and are
intended to provide workers and emergency personnel with procedures for handling or
working with that substance in a safe manner. This includes information such as physical
data (melting point, boiling point, flash point, etc.), toxicity, health effects, first aid,
reactivity, storage, disposal, personal protective equipment, and spill handling procedures.

SafeWork Australia’s - What is a Safety Data Sheet (SDS) fact sheet states:
An SDS is a document that provides detailed information about a hazardous chemical,
including:
e the identity of the chemical product and its ingredients,
¢ the hazards of the chemical including health hazards, physical hazards and
environmental hazards,
e physical properties of the chemical, like boiling point, flash point and
incompatibilities with other chemicals,
e workplace exposure standards for airborne contaminants,
¢ safe handling and storage procedures for the chemical,
e what to do in the event of an emergency or spill,
e first aid information, and
e transport information.

What does a SDS look like and what is it saying?
Below is a copy of SafeWork Australia’s - What is a Safety Data Sheet fact sheet
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SAFETY DATA SHEETS
FOR HAZARDOUS

CHEMICALS

FACT SHEET

April 2013
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Refer to Appendix:
1 D. R32 - Safety Data Sheet

'] F. R1234yf - Safety Data Sheet

8.3 Hazchem Codes

The HAZCHEM Code system was developed by the British Fire Service for use on
vehicles transporting dangerous substances in bulk to provide immediate action advice
when attending an incident.

HAZCHEM Codes are developed and assigned to dangerous substances after careful
study of their properties and characteristics.

The HAZCHEM Code system has been adopted by all States in Australia for bulk
dangerous substances transport, generally through adoption of the Commonwealth
Government publication titled Australian Code for the Transport of Dangerous Goods by
Road and Rail.

The Hazchem guidance notes from Workcover NSW state that "Erecting Hazchem
placarding for substances not classified as dangerous goods, or placarding quantities well
below exemption limits, (in our case for a flammable gas, 500 Litres) could result in an
incorrect response by emergency crews, therefore endangering lives and property”
Although the requirement for using this system is outside the scope of this course, an
example Hazchem form is provided in the Appendix A. Glossary of useful terms.

8.4 Section Summary

e Manufacturers, Suppliers and Occupiers (Premises owners) must produce and or
provide SDSs on all dangerous or hazardous goods.

¢ All states and territories have specified the minimum information that must be shown
on an SDS

e SDS should be reviewed at least every 5 years.

e Employers must make SDS readily available to anyone involved in the handling of
the dangerous product.

e Employers must provide training to help employees understand SDS's

e Hazchem codes are required by emergency services units (esp. Fire brigades)

e Hazard identification is required by emergency services units (esp. Fire brigades) on
any vehicle transporting bulk quantities of a dangerous substance (over 500 Litres).

e Refrigerant cylinders must always be securely fastened and upright in a well-
ventilated location within the service vehicle.
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8.4 Review Questions
Question 1

What safety precautions must be followed when working with A2/A2L refrigerant?

Question 2
List 5 items of information provided on an SDS

Question 3
What are HAZCHEM Codes and what are they used for?

Question 4
What is HAZCHEM Code for Class A2L refrigerant and what does it mean?

Question 5
What are Hazard Pictograms and what are they used for?

Question 6
What are the GHS Label Element - Hazards for R32 refrigerant?

Question 7
What are the main dangers of working with A2/A2L refrigerant?
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8.5 Your Notes
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9. Cylinders and Storage

Purpose

In his topic you will learn how to safely store cylinders containing a A2/A2L refrigerant. This
section also looks at cylinder labelling and environmentally acceptable methods for disposal of
the refrigerant.

Objectives

At the end of this topic you should be able to:

¢ |dentify the requirements for storage of A2/A2L refrigerant.

e List the general provisions that should be considered when assessing a site's
suitability for the storage of A2/A2L refrigerant.

e List typical sources of ignition surrounding a vessel containing A2/A2L refrigerant.

e Describe the practices required to correctly mark and identify vessels containing
A2/A2L refrigerant.

e Explain the processes considered environmentally suitable for the disposal of
A2/A2L refrigerant.

Content

Introduction

Storing Class 2.1 gases
Cylinder safety

Storage

Site suitability

Sources of Ignition
Marking/identifying cylinders
Transporting cylinders
Disposal of A2/A2L refrigerant

References

e AS 4332 The storage and handling of gases in cylinders

e AS 4484 Gas cylinders for industrial, scientific, medical and refrigerant use—
Labelling and colour coding

e AS/NZS 1596 The Storage and Handling of LP Gas

e WorkSafe Victoria - Storing gas cylinders in vehicles
https://www.worksafe.vic.gov.au/safety-alerts/storing-gas-cylinders-vehicles
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9.1 Introduction

AS 4332 The storage and handling of gases in cylinders, covers this chapter of the
manual in detail and should be referred to at all times. Section 2 of the standard describes
the 'minor storage' requirements which correspond with the scope of this manual. It states
that quantities of Class 2.1 gases up to a maximum aggregate of 500 litres shall be
classified as minor storage quantities.

Remember, in order for a fire to occur in any situation, the following three elements must
be present:

1. A fuel or combustible material.

2. An ignition or heat source.

3. Oxygen in sufficient quantities to support combustion.

These three elements are what is called the Fire Triangle

%
& o
T FIRE R 7
FUEL

Fire Triangle

9.2 Storing Class 2.1 gases

9.2.1 Cylinder Safety

The standard procedures apply to A2/A2L refrigerant cylinders that apply to all refrigerant
cylinders:
¢ Do not remove or obscure labelling on a cylinder
e Do not store or use cylinders in excessive heat or enclosed spaces
e Do not expose cylinders to direct sources of heat such as steam or electric
radiators
e Do not repair or modify cylinder valves
e Do not use machine oil to lubricate valve connections or fittings
e Always use a cylinder trolley to move large cylinders, even for a short distance —
never roll cylinders along the ground
e Only use approved cylinder accessories
¢ Never contaminate cylinders, i.e. take precautions to avoid oil, water or foreign
matter entering cylinders
e Ifitis necessary to warm a cylinder use only water or air, not naked flames or
radiant heaters. The temperature of the air/water must not exceed 50°C
e Always weigh the cylinder to check if it's empty — its pressure is not an accurate
indication of the amount of refrigerant remaining in the cylinder
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e Do not use cylinders as rollers

¢ Do not force connections on cylinders

e Keep all cylinder valves capped off

e Always secure cylinders in a vertical position when not being moved
e Avoid static electricity build up

9.2.2 Storage

A2/A2L refrigerant should be stored in the same way as other flammable gases. It is best
to store these gases in an external location with the following precautions:
e In a secure, locked compound protected from the weather, direct sun and any other
sources of heat or ignition
e Kept clear of any combustible materials, vegetation and refuse for a distance of3m
from any cylinder
e The cylinders should not be stored next to the windows of an adjacent building in
case leaking refrigerant is drawn inside the building
e The cylinders should be stored upright and the cylinders secured to the enclosure
e A cylinder used for the storage of Class 2.1 dangerous goods, when empty, shall
be stored:
o with the valve closed; and
o away from a public place or protected place

The storage of A2/A2L refrigerant indoors is discouraged, however the guidelines listed
below should be followed in situations where it is necessary:
e The cylinders must be stored at ground level, never below ground and should be
easily accessible in the event of an emergency
e The cylinder valves must be closed and capped
¢ A flammable gas alarm should be fitted next to the cylinders at low level to give an
alarm in the event of a leak

AS/NZS 1596 specifies requirements for the location, design, construction, commissioning
and operation of installations for the storage and handling of LP Gas, and includes the
management of emergencies. The objective of this Standard is to provide designers,
planners, operators and regulators with technical and procedural requirements for
installations for the safe storage and handling of LP Gas. Although this standard targets
bulk storage facilities, it is a valuable resource in the identification of hazards and possible
remedies.

9.3 Site Suitability

Applying the following basic principles will assist in determining the suitability of your
chosen flammable substances storage site.

Ventilation

Is there plenty of fresh air where flammable liquids or gases are stored and used? Good
ventilation will mean that any vapours given off from a spill, leak, or release from any
process, will be rapidly dispersed. If your storage quantities are increasing, you might
need to consider the installation of a forced ventilation system.
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Ignition

Have all the obvious ignition sources been removed from the storage and handling areas?
Ignition sources can be varied and they include sparks from electrical equipment or
welding and cutting tools, hot surfaces, open flames from heating equipment, smoking
materials etc.

Containment

Are your flammable substances kept in suitable containers? If you have a spill, will it be
contained and prevented from spreading to other parts of the working area? Use of lidded
containers and spillage catchment trays, for example, can help to prevent spillages
spreading.

Separation

Are flammable substances stored and used well away from other processes and general
storage areas? Can they be separated by a physical barrier, wall or partition? Separating
your hazards in this manner will contribute to a safer workplace.

Levels

Always avoid storing Class 2.1 gases below ground level. Look for un-trapped floor waste
pipes that may allow large quantities of vapour to travel long distances underground.

Access

Ensure there is adequate access to the area for the emergency services crews that may
arrive in an emergency. Also ensure that suitable fire protection equipment is readily
available and easily accessible (Minor stores having an aggregate capacity of less than
1000 L may be protected with a single, permanently connected water hose, provided that
it is capable of depositing water on any part of the store).

9.4 Sources of Ignition

All known sources of ignition must be eliminated in areas that contain,
or may contain, flammable gases.

Electrical EQuipment

A major source of ignition that is easily overlooked is electrical equipment.
When used or installed in hazardous locations, this equipment may need to be explosion-
proof and properly installed. Electrical equipment includes not only the more obvious
equipment such as:
e Motors
Generators
Motor controls
Switches
lighting fixtures
But also the not so obvious equipment such as:
e Alarm systems
e Remote controls
e Telephones and other communication systems
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e The ignition key or light switch that makes as soon as a door is opened in a service
vehicle.
Including the ones that only occur while repair work is being done:
e The use of portable electric tools
e Temporary lighting systems
All possible sources of static electricity should be anticipated to prevent its build-
up and discharge. Several methods of control may be used. It is necessary that
conductive parts of a system be bonded together to eliminate the difference in
potential between the parts, and the whole system grounded to eliminate the
difference in potential between the system and ground.

Hot Surfaces

This includes any device that may attain a surface temperature of 450°C or higher. For
example:

e Thermal, MIG or TIG Welding equipment

e Braze welding equipment (silver soldering)

e Heater elements

e Open fire places

e Cooking surfaces

e Petrol engines

e Pilot light in gas hot water heating systems.

Sparks

Are often created by electrical equipment such as switches but can also result by:
¢ Moving metal over concrete while:
o Positioning a steel ladder
o0 Opening or closing a steel gate
o Dragging metal pipes/tubes to another location
e Running petrol engines, pumps or compressors
This list has been provided as a guide to assist with ideas in hazard identification but
should not be considered to contain a complete and comprehensive listing of all possible
ignition sources.

9.5 Marking/ldentifying Cylinders

It is important that each and every cylinder containing a dangerous gas or liquid is very
clearly labelled to show its contents.

AS 4484 Gas cylinders for industrial, scientific, medical and refrigerant use—Labelling and
colour coding, classifies the refrigerants and describes the requirements for cylinder
identification as follows:

“Gases that are compressed, liquefied or dissolved under pressure are classified in the
ADG Code as dangerous goods of Class 2. Class 2 includes refrigerated liquefied
gases... Cylinders shall be marked and labelled in accordance with the ADG Code and
other relevant regulatory requirements.”

AS 4484 also describes the labeling requirements as:
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“The contents of a cylinder shall be primarily identified by the label, and the colours of the
cylinder shall be a secondary means of identification. Identification is achieved by symbols
and characters either directly printed or the cylinder’s surface.”

Note: Due to the ‘secondary’ requirement for colour coding and the large variety of
refrigerants available on the market today (especially blends), a number of refrigerant
suppliers have ceased applying a colour code to their cylinders.

Colour Coding

The general basis of the colour code is to identify the characteristics of the gas. The ADG
Code specifies the following:

TOXIC...ovvvvvevieiieie e eveennenn.. Hues of Yellow
Flammable........cccooooviiiiiiiiii, Hues of Red

(©)([o 4] oo P Hues of Black, White, or bright Blue
Non-flammable, non-toxic............ Hues of Brown, Green or dark Blue

Table 4 of AS 4484 shows the colour code for flammable refrigerants as:

Band 1 Band 2 Body of Cylinder
Red White Galvanised or White
Band 1
Band 2

4 )

Body
(White or
Galvanised)

" /

Cylinder Types and Sizes

The A2/A2L refrigerants can be purchased in the 9kg and 4.5kg returnable cylinders rated
at a minimum of 42 bar (4,500 kPa) and display the following GHS marking:
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They are fitted with DIN 477-1 access valves with a left-handed thread outlet.
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9.6 Transporting Cylinders

The transport of A2/A2L refrigerants in a service vehicle is to be treated the same as for
existing requirements for Class 2.1 gases (e.g. Acetylene). Following is an extract of
WorkSafe Victoria website titled “Storing gas cylinders in vehicles”.

Safe Transporting of Small Gas Cylinders of Flammable Gas

This Safety Alert provides advice about how to manage the risk of explosion from leaking
portable flammable gas cylinders inside work vehicles. This fact sheet is for motorists or
trades people using flammable gases (e.g. LP Gas (propane) or acetylene), and who
transport small cylinders in their own vehicles. Examples of small cylinders are typically
those of the type used with barbecues (4.5 and 9 kg of LP Gas), acetylene cylinders (E
size), and cartridges and aerosols designed for use with attachments.

Dangers

Serious accidents have resulted from gas leaking from cylinders while inside trade
vehicles or cars. Leaking gas can explode when ignited - injuring the driver and damaging
the vehicle.

Leaks can occur if the valves used to regulate the flow of gas are not properly turned off
or are faulty. Ignition sources can include electrical equipment in the vehicle, for example,
using a remote locking mechanism. Lighting a cigarette in or near the vehicle could also
ignite the gas.

How to transport small gas cylinders

Ventilation is the key to reducing risk of fire or explosion.

Don't

"1 Transport or keep cylinders in an unventilated van, unless in a purpose built
compartment or cabinet.

"1 Permanently store cylinders inside vehicles unless suitable ventilation is provided.

1 Attach the cylinder to the external body of the vehicle because of the potential risk of
damage in a collision.
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Do

1 Check for leaks from valves, connections and equipment by applying soapy water and
looking for bubbles. Smell alone is not a reliable test. Relying on the valves to prevent
leakage during transport is not sufficient on its own.

"1 Ensure windows of the vehicle are wound down for cross flow ventilation.

1 If you are transporting the cylinder inside a trade vehicle, keep the cylinder in a
purpose built compartment or cabinet that provides adequate drainage or ventilation of
any leaking gas to the outside of the vehicle. A side-mounted compartment with its
own door (for example a well-side body) is suitable, provided the cylinder remains
upright. Alternatively, an open vehicle such as a utility provides the best ventilation and
avoids the risks of gas accumulation.

e Secure cylinders and keep them upright (the exception are those designed to be
mounted on forklifts, but only when kept with the correct “TOP” orientation).(Insert:
liquefied flammable gas must always be positioned so that the safety relief device
communicates directly with the vapour space within the cylinder

¢ Unload the cylinder from inside the vehicle immediately on reaching your
destination, unless the vehicle has a suitable compartment or cabinet.

9.7 Disposal of A2/A2L Refrigerants

Some A2/A2L refrigerants for example R32 are a controlled substance under the Ozone
Protection and Synthetic Greenhouse Gas Management Regulations 1995, which is
administered by the Australian Refrigeration Council (ARC), therefore it is mandatory to
recover this refrigerant from end-of-life air conditioning and refrigeration systems or during
maintenance on the refrigeration circuit. Refer to section 11.5 Refrigerant Recovery.

Other A2/A2L refrigerants for example R1234yf are NOT a controlled substance under the
Ozone Protection and Synthetic Greenhouse Gas Management Regulations 1995,
however is can still be recover this refrigerant from end-of-life air conditioning and
refrigeration systems or during maintenance on the refrigeration circuit.

Refrigerant Reclaim Australia (RRA) is a not-for-profit organisation created to work
nationally with industry to share the responsibility for, and costs of, recovering, reclaiming
and destroying surplus and unwanted refrigerants. A2/A2L refrigerants should be recovered
into specially manufactured reclaim bottles and returned to your wholesale outlets, who will
return the refrigerant to RRA. The RRA website specifically states:

RRA reserves the right to reject any Recovered Refrigerant which contains
substantial quantities of water, hydrocarbons, ammonia, methyl bromide or other
flammable and/or toxic substances.

Before decanting to RRA supplied cylinders the Recovered Refrigerant must first
be tested for flammable substances using suitable gas analyser.

When the refrigerant gas analyser indicates a level of 5% or greater Hydrocarbon
and/or 40% or greater flammable HCFC/HFC/HFO, Recovered Refrigerant must
only be decanted into an approved cylinder suitable for flammable refrigerants
using apparatus and equipment appropriately rated for use with flammable
refrigerants.
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9.8 Section Summary

e Refer to AS 4332 for any information pertaining to the storage of class 2.1 gases.

e All of the procedures and good practices currently used when working with cylinders
containing synthetic refrigerants still apply to those containing A2/A2L refrigerants

e The requirements for the storage of cylinders are also similar.

e Check for any sources of ignition and ensure that any leakages cannot accumulate
in low areas.

e Storing A2/A2L refrigerant indoors is strongly discouraged.

e Good ventilation and separation from ignition sources and other flammable items are
the primary elements of safe storage.

e The list of ignition sources can be vast and varied.

e AS 4484 describes the labeling and colour code requirements for refrigerant
cylinders.

e Cylinders containing flammable refrigerants should have a red band then a white
band around the neck.

o Refrigerant Reclaim Australia requires that when the refrigerant gas analyzer
indicates a level of 40% or greater flammable HCFC/HFC/HFO, Recovered
Refrigerant must only be decanted into an approved cylinder suitable for flammable
refrigerants using apparatus and equipment appropriately rated for use with
flammable refrigerants.
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9.9 Review Questions

Question 1
What does AS 4484 describe?

Question 2
What are the main requirements for storing A2/A2L refrigerant?

Question 3
What colour bands should be on cylinders containing flammable refrigerants?

Question 4

When transporting A2/A2L refrigerant cylinders what precautions should be followed?

Question 5
How should A2/A2L refrigerant cylinders not be transported?
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9.10 Safety Systems Practical Exercise

Task : Inspect a A2/A2L applance and locate/identify the following safety related items:

The refrigerant type and charge quantity
Refrigerant SDS
Personal protection equipment

Fire protection equipment

a M 0w D PRE

Emergency exits and meeting point
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9.11 Your Notes
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10. Installation requirements for A2/A2L Air Conditioning/ Refrigeration
Systems

Purpose
In this section you will learn about the special installation requirements for Class A2/A2L
systems that are different to a typical Class Al synthetic refrigerant systems.

Objectives

At the end of this topic you should be able to:

1 Identify any potential hazards that may preclude the installation of a A2/A2L air
conditioning or refrigeration systems

1 Identify the relevant AS Standards applicable to the installation of A2/A2L air
conditioning or refrigeration systems

1 Identify the manufacturers installation requirements.

Content
1 Potential ignition sources, especially those that are not obvious, such as other
equipment located nearby, light switches or heaters
1 Practical limit for A2/A2L refrigerants and charge limitations
1 Installing Air Conditioning/Refrigeration Systems
0 Where to Flare
0 Using Oxygen Free Dry Nitrogen
Pressure testing
Evacuation
Commissioning
Leak testing
Labelling

[ O B R O

References
1 AS/NZS 60079:2009 Explosive atmospheres

e AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety, Part
2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

AS 2030.1 Gas cylinders - General Requirements

AS 2381.1 Electrical equipment for explosive gas atmospheres

AS/INZS 2430.3.1:2004 Classification of hazardous areas Examples of area

classification - General.

AS/NZS 3000:2018 Electrical installations “Wiring Rules”

AS NZS 3500:2015 Plumbing and drainage

AS 4332 The storage and handling of gases in cylinders

AS 4484 Gas cylinders for industrial, scientific, medical and refrigerant use — Labelling

and colour coding

1 AS/NZS 5149.1:2016 Refrigerating systems and heat pumps - Safety and environmental
requirements - Definitions, classification and selection criteria

1 AS/NZS 5149.2:2016 Refrigerating systems and heat pumps - Safety and environmental
requirements - Design, construction, testing, marking and documentation

1 AS/NZS 5149.3:2016 Refrigerating systems and heat pumps - Safety and environmental

requirements - Installation site

OO

e

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 107



O

]

AS/NZS 5149.4:2016 Refrigerating systems and heat pumps - Safety and environmental
requirements - Operation, maintenance, repair and recovery

"AIRAH Flammable refrigerant safety guide" and Fact Sheet on Installing systems with
flammable refrigerants, freely available at:
https://www.airah.org.au/Web/Resources/Technical Resources/Other_Technical Res
ources/AIRAH/Navigation/Resources/Other_Technical Resources/Other_Technical R
esources.aspx?hkey=74c8e56d-58ba-4cc4-9069-ea4f03b49c4c#FRSG

AIRAH’s Flammable Refrigerant Safety Guide — 2018 Update available at:
https://www.airah.org.au/Content Files/FRSG/FRSG-2018-
Update.pdf?pdf=Flammable-Refrigerants-Update-One

Refer to:

Appendix A Check Lists of AIRAH’s Flammable Refrigerant Safety Guide — 2018
Update check lists, bearing in mind they cover Class A3 and A2/A2L refrigerants:
0 Al High wall split system check list

0 A2 Coolroom refrigeration system check list

0 A3 Plantroom-based refrigeration system check list

0 A4 Checklist for emergency plans

It is available at:
https://www.airah.org.au/Content_Files/FRSG/FRSG-2018-Update.pdf?pdf=Flammable-
Refrigerants-Update-One

Refer to Appendix N: Manual for R32 Refrigerant Air Conditioner, from Hitachi for its
requirements for the installation and servicing R32 split system air conditioning systems.

Note:

Under the Ozone Protection and Synthetic Greenhouse Gas Management Regulations
1995, the RSS03 Restricted Split System Refrigerant Handling Licence issued by the
Australian Refrigeration Council only permits the holder to handle a refrigerant for the
installation and decommissioning of split systems less than 18kW. It does not permit them
to handle a refrigerant for the servicing split systems, this requires the RACO1 Full
Refrigeration and Air Conditioning Refrigerant Handling Licence.
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10.1 Introduction

Due to the flammability of the refrigerant, different precautions equipment and procedures

are required to install Class A2/A2L refrigerant refrigeration and air conditioning systems

than those use with typical Class Al synthetic refrigerant systems to meet the relevant

Regulations, Standards and manufacturers requirements, In particular:

1 AS/NZS 5149.4:2016 Refrigerating systems and heat pumps - Safety and environmental
requirements - Operation, maintenance, repair and recovery

e AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety, Part
2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

1 Refrigerant handling code of practice 2007

AS/INZS 5149.2 requires refrigerating systems using flammable refrigerants to be
constructed and installed so that in the event of a leak the refrigerant “will not flow or
stagnate in the vicinity of electrical components which could be a source of ignition”.

The assessment of the installation should be in accordance with AS/NZS 60079.10.1 where
areas are classified as hazardous, Zones 0, 1 or 2, or not hazardous as appropriate. The
assessment includes hazardous areas created during or after a leak of the refrigerant
charge, not just during normal operation. Any electrical component identified in the
assessment that could be a source of ignition when exposed to leaked refrigerant must be
selected and installed in accordance with AS/NZS 60079.14.

The following diagram provides an overview of the basic steps for flammability risk
assessment process.

( Identification of dangerous substances \
STEP 1
Avoidance : — :
of flammable Characterise possibility of flammable regions
atmospheres
k Limit the extent of flammable regions J

r p

STEP 2 Identification of potential sources of ignition
Elimination
of ignition l
sources Eliminate or protection of potential sources
of ignition of ignition J
STEP 3 Estimate the severity of consequences
Limiting the
consequences
of ignition Adopt features to minimize the severity of
\ ignition J
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10.2 Potential ignition sources

It is important for the installer to review the positions of the indoor unit/s and outdoor unit
location to ensure that potential ignition sources have been eliminated from the immediate
area prior to the installation of the equipment. Especially those that are not obvious, such
as other electrical equipment located nearby, light switches or heaters, plus obvious ones
are examples open flames, fire places, welding, hot surfaces, barbeques, static electricity
and devices that may cause an electrical arc for example open motors and switches.

10.3 Practical Limit for A2/A2L Refrigerants and Charge Limitations
The smallest unventilated enclosed space the system serves dictates the maximum
refrigerant charge that can be safely installed.

For installation of split system air conditioners, refrigerant concentration levels are
important, especially with ducted systems. Ducted indoor units pose an additional hazard
because the indoor unit is generally in a confined space with only a small amount of room
between the indoor unit and the rafters. If a gas leak occurs within the indoor unit the
refrigerant can pool and become trapped, reaching flammable concentration levels.

Refer to the following sections:

1 5.14 Classifications

1 5.15 Limitations on the Charge of Class A2/A2L Refrigerants

Examples:

1. A RAC technician would like to install an R32 wall mounted air conditioner in a 49.5m?
room. Determine the maximum refrigerant charge permitted for an Occupancy
category “a” and a Location classification |

Table A2 requirement: A4 and not more than m22x 1.5

A4 Formula: Mmax = 2.5 x LFLY4x ho x A2
=25x0.3071%x22x49505=8.84 kg

Plus check this amount is not more than m22x 1.5
=26m3x 0.307 LFL x 1.5 =11.97 kg

Therefore, the Maximum Charge = 8.84 kg

2. A coldroom (3.5m x 3m x 2.4m high) using R1234yf is located at ground level with a
remote condensing unit located outside. Determine the maximum refrigerant charge
permitted for an Occupancy category “b” and a Location classification Il

Table A2 requirement:
e A4 and not more than 26kg or according to A.5 not more than ms®x 1.5

Formula: mmax = 20% x LFL x m3
=20% x 0.289 x 25.2 m3 = 1.456kg
Plus check this amount is not more than 25kg
Plus check this amount is not more than ms°x 1.5
=130m3x 0.289 LFL x 1.5 = 56.355 kg
Therefore, the Maximum Charge = 1.456kg
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10.4 Installing Air Conditioning/Refrigeration Systems

Follow the manufacturers installation instructions to install the indoor unit, outdoor unit,
refrigerant pipework, condensate drain and electrical wiring and adhere to relevant
national and State/Territory Regulatory requirements, Australian Standards, Codes of
Practice including:

1 WHS Regulations
1 Ozone Protection and Synthetic Greenhouse Gas Management Regulations 1995,
available at: https://www.environment.gov.au/protection/ozone/legislation

e AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety, Part
2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

e AS/NZS 3000:2018 Electrical installations “Wiring Rules”

1 AS NZS 3500:2015 Plumbing and drainage

1 AS/NZS 5149.1:2016 Refrigerating systems and heat pumps - Safety and
environmental requirements - Definitions, classification and selection criteria

1 AS/NZS 5149.2:2016 Refrigerating systems and heat pumps - Safety and
environmental requirements - Design, construction, testing, marking and
documentation

1 AS/NZS 5149.3:2016 Refrigerating systems and heat pumps - Safety and
environmental requirements - Installation site

1 AS/NZS 5149.4:2016 Refrigerating systems and heat pumps - Safety and environmental
requirements - Operation, maintenance, repair and recovery

"1 Refrigerant Handling Code of Practice 2007
1 AIRAH Flammable Refrigerant Safety Guide

AS/NZS 60335.2.40 states that:

1. Aninstruction manual is required to be supplied with the air conditioning appliance
which must include:
e the WO21 warning symbol,
e warnings that:

0 “The appliance shall be stored in a room without continuously operating
ignition sources (for example open flames an operating gas appliance oran
operating electric heater)

0 “Be aware that refrigerants may not contain an odour”

2. The appliance must be supplied with a manual:
e outlining specific installation rules for pipe work installation
e clearly indicate the minimum floor area of the room that can be served in the form
of a table or single figure. Complicated refrigerant charge calculations should not
be required as long as these minimum rules are observed.
The information that the instruction manual must contain is outlined in Annex DD of AS/NZS
60335.2.40 and includes details such as:
e Storage instructions and warnings
e The qualification and competency of installation and service personnel
e Information on appliance servicing

The servicing information provided in the instruction manual must cover securing the work
area, checking for refrigerant, having a fire extinguisher if hot work is intended, controlling
local ignition sources, ventilation of the work area, checks to the refrigeration equipment,
checks to the electrical components and cabling, and instructions for repairs.

Refer to Appendix N: Manual for R32 Air Conditioner.
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10.4.1 Flare connections
The refrigerant pipe wall thickness must be adequate for the pressures involved.

Where flammable refrigerants are used, no valves or detachable joints can be located in
areas accessible to the general public. Soldered joints are preferred to flared joints to
minimise the chances of refrigerant leakage. Flared joints are restricted to pipe sizes up to
20 mm OD on annealed pipe only. The flare nut should be tightened to the correct torque
using a torque wrench. Correct torque values are provided by the manufacturer and also
in AS/NZS 5149 for manually made flares.

For indoor flare connection requirements refer to Appendix K: HVYAC&R Nation article
“Where to Flare” from February 2018, which refers to the requirements for using flare
joints and permanent connections such as a brazed joints or compression fittings under
the following Standards:

e AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety, Part
2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

1 AS/NZS 5149.2:2016 Refrigerating systems and heat pumps - Safety and
environmental requirements - Design, construction, testing, marking and
documentation

It concludes that Standard AS/NZS 5149.2:2016 Clause 5.2.3.7 which was modified by
Appendix ZZ for Australia and New Zealand states:

“Specific requirements for the installation of piping for equipment intended to use
A2, A3, B2 or B3 refrigerants: Piping and joints of a split system shall be made with
permanent joints when inside an occupied space, except joints directly connecting
the piping to indoor units”

Any mechanical connections such as flare joints, used in the installation, must be
accessible for maintenance and leak detection.

10.4.2 Using Oxygen Free Dry Nitrogen

Before brazing work is carried out, set up safety barriers/sign

Oxygen Free Dry Nitrogen should always be used when brazing to displace the oxygen
and prevent oxidisation on the inside of the pipework. This procedure is important for
A2/A2L systems as it is also required to displace any residual refrigerant and prevent
concentration levels conducive to ignition.

10.5 Pressure Testing

As the indoor and outdoor units are factory pressure tested, the only components that
need to be pressure tested are the field installed interconnecting pipework and their
connections to the indoor and outdoor units. These must be pressure tested with Oxygen
Free Dry Nitrogen (OFDN), in accordance with the Refrigerant Handling Code of Practice,
to a safe test pressure recommended by the equipment manufacturer, and/or AS/NZS
5149.2 clause 5.2.2 Pressure Requirements, to ensure that there are no leaks.

The required test pressure for a reverse cycle spilt air conditioning system is that required
for the high pressure side of the system, as the indoor unit is the condenser on the
heating cycle. This test pressure can be determined using AS/NZS 5149.2 Table 2
Specified Design Temperature below.
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Table 2 — Specified design temperatures

Ambient conditions €32°C | $38°C | 43°C | <h5°C
High-pressure side with air-cooled condenser 55°C | 59°C | 63°C | 67°C
I:Lg;ll-]flrmure side with water cooled condenser and water heat Maximum leaving temperatare + 8K
High-pressure side with evaporative condenser 43°C | 43°C | 43°C |, 55°C
Low-pressure side with heat exchanger exposed to the outdoar
ambient temperature J2°C | 38°C | 43°C | 55%C
Low-pressure side with heat exchanger exposed to the indoor " ‘ 5
ambient temperature 1% | 3% | B | 38%C

(NOTE1 Forthe high-pressure side, the specified temperatures are considered the maximam that occur during operation.
This temperature is higher than the temperature during compressor shutdown [standstill). For the low-pressure sidel
and or intermediate-pressure side, it is sufficient to base the calculation of pressure on the expected temperature during
compressor standstill perlod. These temperaturesare minimum temperatures and thus determine that the system is nat

designed for maximum allowable pressure lower than the saturated refrigerant pressure corresponding to these minimum |
lemperatures.

NOTE2 The use of specified temperatures does not always result in saturated refrigerant pressure within the system, eg,
a limited-charge system or a system working at or above critical temperature,

NOTE3 Forzeotropic blends, PS is the pressure at the bubble point.

NOTE4 The system can be subdivided into several parts (e.g, low- and high-pressure sides) for each of which there could
be a different maximum allowable pressure,

NOTES The pressure at which the system [or part of the system) normally operates is lower than PS.
NOTE 6 Excessive stress can result fram gas pulsations.
NOTET For the determination of the ambient conditions, IEC 60721 can be used, as well & regional data.

For example, the Design Ambient Temperature in Summer for Adelaide is 37°C
(Melbourne 34°C, Sydney 31°C), per the table above, the required test pressure for the
High pressure side with air cooled condenser is equivalent to 59°C, which on R32 is 3,850
kPa.

10.6 Evacuation

Release the Oxygen Free Dry Nitrogen from the indoor unit and connecting pipework and
evacuate them using an A2/A2L approved vacuum pump to at least 500 microns per
equipment manufacturer instructions, AS/NZS 5149.2 and Refrigerant Handling Code of
Practice requirements. Once 500 microns is achieved, the vacuum must be isolated from
the system and for 60 minutes to ensure the vacuum is maintained to below 600 microns.
If the vacuum above that, it indicates that there is moisture left inside the system or there
IS a leak.

10.7 Temporary Flammable Zone

It is generally recognized that the risk of fire or explosions is higher when a refrigerating
and air conditioning system that contains flammable refrigerant is being worked on,
compared to when it is operating normally. This is due to a higher likelihood of the
possible release of refrigerant and the presence of potential sources of ignition during
installation and repair activities, therefore a Temporary Flammable Zone must be created
around the system/work area. It should be located around all points where at least some
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emission of refrigerant is anticipated to occur during refrigerant charging or recovery. The
areas around these points are classified as Zone 2 Hazardous Areas under AS/NZS
60079.10.1.

The size of the temporary flammable zone should be determined from the charge in the
system being serviced, the density of the released refrigerant, and whether the system is
indoors or in a well-ventilated area (e.g. outdoors). For example, for a domestic fridge or
freezer it could be a minimum of two metres, for a small air conditioner or heat pump it
could be three metres, for larger system with a larger charge, greater distances would be
required.

10.8 Commissioning

"1 Most split air conditioning outdoor units and some refrigeration condensing units come
pre-charged with sufficient refrigerant and additional refrigerant will only need to be
added if the interconnecting pipework is over a certain distance prescribed by the
manufacturer.

"1 Once the required vacuum has been confirmed, open both of the valves on the
outdoor unit.

"1 Only add additional refrigerant charge if required, as per manufacturers requirements.
Always check manufacturers nominated charging requirements (for example 20 grams
of refrigerant per additional metre over 10 metres).

Note:

o Pure HFC refrigerants, for example R32 and Pure HFO refrigerants, for example
R1234yf can be charged from either the liquid or vapour phase

o0 HFC blend refrigerants for example R410A and HFO blend refrigerants for example
R454B, must be charged from the liquid phase to ensure accurate composition.

e Record commissioning results with the inverter compressor operating at 100% speed
including those listed below, check that system operation is within manufacturer’s
system design conditions:

o0 Indoor unit’s Air-on and Air-off temperature
0 Outdoor unit’s Air-on temperature
0 Suction pressure and Evaporation temperature
o Discharge pressure and Condensing temperature
o Evaporator and Condenser Td
1 Operate system through control settings:
o if an air conditioning unit, Cooling / Heating cycles and record results
o If a refrigeration system, operate system, ensure space temperature is achieved
and associated controls operate correctly.

The installation must be checked to ensure that services and equipment related to the

refrigerating system are correctly installed and functioning prior to handover to the owner.

AIRAH’s Flammable Refrigerants Safety Guide contains a series of useful checklists for

the installer. Refer to Appendix L High Wall Split System Checklist and M Coolroom

Refrigeration System Checklist.

The Flammable Refrigerant Safety Guide (FRSG) recommends that the local fire station is
notified of any system in their local area that is charged with 5 kg or more of a flammable
refrigerant. This was a recommendation of the coroner following the Tamahere incident.
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10.9 Leak Testing

When commissioning is completed, the system must be leak tested and all leaks must be

repaired in accordance with Refrigerant Handling Code of Practice requirements.

1 Always leak test using soapy water or approved electronic leak detector for use with
A2/A2L refrigerants.

1 Never use a halide leak lamp or other detector which uses a naked flame.

10.10 Refrigerant Detectors

Appropriate refrigerant detectors must be provided when the allowable charge specified in
AS/NZS 5149.1 can be exceeded for the installation. This can commonly occur in
plantrooms. Detectors must at least actuate an alarm and start the emergency mechanical
ventilation of a machinery room.

A refrigerant detector for flammable refrigerant must activate at a concentration as low as
practical and not exceeding 25 % of the LFL of the refrigerant and continue to activate at
higher concentrations.

10.11 Labelling
AS/NZS 5149.2 clause 5.4.2.2 states the following details are required on refrigeration
and air conditioning systems.

534.2.2 Refrigerating systems

A clearly readable identification plate shall be located near or on the refrigerating system.
The identification plate shall contain at least the following data:

a] the name or identification of the installer or manufacturer;

b} the model, serial number, or reference number;

¢} the year of manufacture;

NOTE The year of manufactare can be part of the serial number, and all information can be part of the
identification plate of the equipment and can be coded.

d} thenumberdesignation ofthe refrigerant inaccordance with 150817 [see also Annex Bof1505149-1);
] the refrigerant charge;
f] the maximum allowable pressure, high- and low-pressure sides;

g] when flammable refrigerants are used, the flame symbaol according to W021 of 150 7010:2011, shall
be displayed with a minimum helght of 10 mm, and the symbol need not be in colour,

& Symbsal 150 FO10- WO

10.12 Decommissioning
Refer to section 11.5 Refrigerant Recovery
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10.13 Skill Practice
— Commission and Decommission R32 Split System Air Conditioner

Purpose:

This practical exercise requires the learner to apply the required knolwedge and skills to
commission and decommission R32 split system air conditioner in accordance with
relevant Regulations, Standards, Codes of Practice and manufacturers’ requirements.

Equipment to be supplied by training facility / college:
An installed R32 split system air conditioner with:

e the outdoor unit pre-charged with R32,

e interconnecting pipework connected to it and the indoor unit which contain no

refrigerant.

Refrigerant removal/recovery equipment, evacuation and charging equipment, measuring
instruments, pressure testing equipment, leak testing equipment, refrigeration hand tools,
dry nitrogen equipment tools, R32 refrigerant, lubricants and consumables.

Aids to be supplied by student
1 Stationary, Calculator, Ruler, Pens
1 Acceptable Personal Protective Equipment

Instructions to Learner

] Mobile phones are to be turned off and removed from your person.

] 'You may use any text or reference book or notes for this exercise.

1 All sections must be attempted.

1 You will not be permitted to carry out this exercise if you do not have the required
Personal Protective Equipment (safety glasses, correct clothing, and correct footwear).
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Activity 1 — Risk Assessment

Task
Carry out a Risk Assessment for a work area containing the R32 air conditioning system and refrigerant cylinder.

Procedure
1. ldentify and record the details below of the R32 system and cylinder/s in the work area:

R32 refrigeration/air conditioning system R32 Refrigerant cylinder/s
System Type Cylinder size
System Make Refrigerant weight in cylinder
System Model Number Recovery cylinder size
Refrigerant Type Refrigerant weight in cylinder
Refrigerant Charge

2. Inspect the work area and record on the following table:

a) Risks/hazards, especially those associated with R32 system or cylinders including electrical, mechanical and ignition hazards,
low spots and trench’s, etc.

b) Possible ‘consequences of the hazards’ (how you or others may be injured).

c) Risk class (A, B or C) using the table below.

Risk Classification
A | High risk Potential death or permanent disablement)
B | Medium risk Potential serious injury/iliness and temporary disablement)
C | Low risk Potential minor injury, no lost time)

d) Control measures required to minimise each of the risks.
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Risk Assessment

a) Risk or Hazard

b) Consequence of the hazard

c) Risk
Class

d) Control Measures

Activity Completed:

YES/NO Teacher’s Initials: ...............

Date: .......covvennnn.
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Activity 2 - Access System

Task:
Connect service gauges to the outdoor unit.

You must:

0 Comply with all applicable WH&S requirements and hazard control measures.

0 Set up a temporary flammable zone

O Use appropriate tools and techniques to connect to access the system’s refrigerant
system.

O Correctly connect service gauges to outdoor unit service valves.

Activity Completed: YES/NO Teacher’s Initials: ............ Date: ..........coeees

Activity 3 - Pressure Test and Repair Leaks

Task:
Pressure test and repair, if necessary any leaks found on the R32 system’s
interconnecting pipework and fittings.

You must:
0 Comply with all applicable WH&S requirements and hazard control measures.
O Determine the test pressure value suitable for the application/system type.

Do not proceed any further.
Advice your teacher of the value/s you have chosen to use.

Pressure test level for the system you are working on:

High side kPa Low side kPa

O Connect Oxygen Free Dry Nitrogen cylinder and regulator are connected correctly.

00 Safely introduce Oxygen Free Dry Nitrogen to the system to required pressure
level.

O Check for leaks using an accepted method and any leaks found are rectified
appropriately.

0O Discharged Oxygen Free Dry Nitrogen from the system safely and in a controlled
manner.

Activity Completed: YES/NO Teacher’s Initials: ...............Date:...............
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Activity 4 - Evacuate System

Task:
Evacuate the interconnecting pipework and indoor unit.

You must:

O Comply with all applicable WH&S requirements and hazard control measures.

O Re-fit the service gauges to the system correctly (after pressure testing) ready for
evacuation.

Check the vacuum pump for efficiency prior to starting evacuation.

Fit a suitable device to measure the vacuum level achieved.

Check gauge connections regularly for tightness, once evacuation has started
Provide a description of ‘Triple Evacuation’.

0 I

Vacuum
Required?

Vacuum
Obtained?

O Provide a description of ‘Deep Evacuation’.

Disconnect the vacuum pump ensuring that no loss of vacuum occurs.
Prepare the system for charging with refrigerant.

Ensure a vacuum pump retains efficient operation

Describe the maintenance activity that should be carried out regularly on the
vacuum pump?

OO OO

Activity Completed: YES/NO Teacher’s Initials: ...............Date: .............
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Activity 5 — Open R32 Charge into Interconnecting Pipework

Task:
Release outdoor unit’s R32 charge into interconnecting pipework and indoor unit.

You must:

0 Comply with all applicable WH&S requirements and hazard control measures.

[0 Connect service gauges to the system correctly

O Open the outdoor unit’s service valves to release the R32 charge into
interconnecting pipework and indoor unit until pressure equalise.

Under the teacher’s supervision turn on the system.

Measure and record system’s operating pressures, temperatures and current on
the table below.

O O

Condition Cooling Mode | Heating Mode

Ambient Temperature:

Suction Pressure:

Evaporation Temperature:

Discharge Pressure:

Condensing Temperature:

Compressor Rated Full Load Current:

Compressor Operating Current:

O Confirm if the system is operating correctly per manufacturer’s specifications and
instructions: Yes/No
Comments:

0 Confirm if the system is operating with the correct refrigerant charge per
manufacturer’s specifications:
Yes/No Refrigerant charge

O Disconnect service gauges from the system safely and with no loss of refrigerant
charge.

0 Seal access valves

O Carry out a final leak test.

O Leave the system as required — check with your assessor if it is to be left operating.

Activity Completed: YES/NO Teacher’s Initials: ............... Date: .............
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Activity 6 — Complete Documentation

Task:
Check operation and document relevant information of the R32 system as required by
relevant regulations, codes, standards and the manufacturer.

You must:

0 Pack away all tools & equipment correctly

0 Remove any rubbish from work area

O Leave the work area safe for others.

O Complete the ‘service tag’ below, filling in the relevantinformation.

Refrigerant type used:

Refrigerant oil type used:

Ultraviolet dye added:

Service person name:

Service person ARC licence no:

Business name:

Date of service:

Activity Completed: YES/NO Teacher’s Initials: ............ Date: .........cceve..

lookforthetick.com.au

Activity 7 — Decommission the System.

Task:
Safely remove the R32 refrigerant charge from the system.

This shall be achieved by recovering the refrigerant into a suitable cylinder and
applying approved techniques and in compliance with all applicable WH&S
requirements and hazard control measures.

You must:

Comply with all applicable WH&S requirements and hazard control measures.
Connect service gauges to the system correctly

Isolate the electrical supply and tag it.

Connect the A2/A2L recover unit and A2/A2L recover cylinders

Recover all of the refrigerant from the system.

Record the quantity of refrigerant recovered kg

Leak test recovery cylinder and repair any leak found

Attach De-Gassed sticker to units :

OOo0OooOoooogdg

Activity Completed: YES/NO Teacher’s Initials: ............ Date: ..........coenes
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10.14 Section Summary

"1 Pressure testing of a system should be conducted when a system is constructed or
when a component is replaced.

1 Oxygen Free 'high purity' Dry Nitrogen should be used for pressure testing
refrigeration and air conditioning systems.

"1 Always use the manufacturers' recommended test pressure values if available.

1 Liquid bubble detectors provide the best result when testing for leaks in a system
or component.

1 Some electronic leak detectors may provide a source of ignition if they employ a
heated sensor tip operating at with a surface temperature above the ignition
temperature of the flammable refrigerants.

1 Always use electronic leak detectors that have been approved for use with A2/A2L

refrigerants.

The system must be evacuated to less than 500 microns

The vacuum should not rise more than 100 microns in one hour

e Always use a vacuum pump designed for use with A2/A2L refrigerants. Check the
manufacturers’ specifications.

"1 Prior to charging a system with a A2/A2L refrigerant, survey the area for sources of
ignition, set up a temporary flammable zone, inform relevant personnel and place a
fire extinguisher nearby.

"1 Systems must be fitted with a label indicating refrigerant type and charge weight

] Electronic scales with a very low resolution (29) is required when charging small
appliances

1 Use rules of thumb for liquid subcooling and suction superheating when the charge
weight is not indicated - after checking with the manufacturer

OO

10.15 Review Questions

Question 1
Explain why manufacturers have chosen to avoid the use of flare nuts on their self-
contained appliances?

Question 2
State 2 occasions/situations that would create a need for the system to be pressure
tested.

Question 3
Compressed air and oxygen must never be used to pressure test a system.
Explain why.

Question 4
What is the recommended test pressure for a split system air conditioner in Melbourne
on R327?
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Question 5
List 4 suitable methods for identifying the location of a leak in a system.

Question 6
Name the leak detection method that is considered by industry to be the most reliable
and efficient.

Question 7
What depth of vacuum is recommended for a system in Microns?

Question 8
In what time period would this depth of vacuum be achieved?

Question 9
Once you have isolated the vacuum pump the vacuum is permitted to rise by a small
amount in the next hour. State the allowable pressure increase.

Question 10
List 3 sources of ignition that must be considered and checked prior to working on a
system charged with a A2/A2L refrigerant.

Question 11
When charging small domestic systems a charging scale with a low resolution will be
required. What is the recommended resolution for these systems?

Question 12
Explain why a blended refrigerant must be charged into a system in the liquid form
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10.16 Your Notes

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 125



11 Service requirements for A2/A2L Air Conditioning/ Refrigeration
Systems

Purpose
In this section you will learn about the special requirements for servicing Class A2/A2L
systems that are different to a typical Class Al synthetic refrigerant systems.

Objectives

At the end of this topic you should be able to:

71 Identify any potential hazards that may preclude the installation of a A2/A2L air
conditioning or refrigeration systems

71 Identify the relevant AS Standards applicable to servicing A2/A2L air conditioning or
refrigeration systems

"1 Identify the manufacturers service requirements.

Content

Manufacturers service instructions
Ventilation requirements
Refrigerant recovery

Venting

Flushing

Changing an A2/A2L compressor

(0 Iy O B O

References

] AS/NZS 60079:2009 Explosive atmospheres

e AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety,
Part 2.40: Particular requirements for electrical heat pumps, air-conditioners and
dehumidifiers

1 AS 2030.1 Gas cylinders - General Requirements

AS 2381.1 Electrical equipment for explosive gas atmospheres

AS/NZS 2430.3.1:2004 Classification of hazardous areas Examples of area

classification - General.

AS/NZS 3000:2018 Electrical installations “Wiring Rules”

AS NZS 3500:2015 Plumbing and drainage

AS 4332 The storage and handling of gases in cylinders

AS 4484 Gas cylinders for industrial, scientific, medical and refrigerant use —

Labelling and colour coding

1 AS/NZS 5149.4:2016 Refrigerating systems and heat pumps - Safety and
environmental requirements - Operation, maintenance, repair and recovery

1 Refrigerant handling code of practice 2007

"1 "AIRAH Flammable refrigerant safety guide" and Fact Sheet on Installing systems
with flammable refrigerants, freely available at:
https://www.airah.org.au/Web/Resources/Technical Resources/Other _Technical
Resources/AIRAH/Navigation/Resources/Other_Technical Resources/Other _Tech
nical_Resources.aspx?hkey=74c8e56d-58ba-4cc4-9069-ea4f03b49c4c#FRSG

¢ AIRAH’s Flammable Refrigerant Safety Guide — 2018 Update available at:

https://www.airah.org.au/Content_Files/[FRSG/FRSG-2018-

Update.pdf?pdf=Flammable-Refrigerants-Update-One

O O

e
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https://www.airah.org.au/Web/Resources/Technical_Resources/Other_Technical_Resources/AIRAH/Navigation/Resources/Other_Technical_Resources/Other_Technical_Resources.aspx?hkey=74c8e56d-58ba-4cc4-9069-ea4f03b49c4c&amp;FRSG
https://www.airah.org.au/Content_Files/FRSG/FRSG-2018-Update.pdf?pdf=Flammable-Refrigerants-Update-One
https://www.airah.org.au/Content_Files/FRSG/FRSG-2018-Update.pdf?pdf=Flammable-Refrigerants-Update-One
https://www.airah.org.au/Content_Files/FRSG/FRSG-2018-Update.pdf?pdf=Flammable-Refrigerants-Update-One

11.1 Introduction

Due to the flammability of the refrigerant, different precautions equipment and

procedures are required to service of Class A2/A2L refrigerant refrigeration and air

conditioning systems than those use with typical Class Al synthetic refrigerant systems

to meet the relevant Regulations, Standards and manufacturers requirements, In

particular:

] Ozone Protection and Synthetic Greenhouse Gas Management Regulations 1995

1 AS/NZS 5149.4:2016 Refrigerating systems and heat pumps - Safety and
environmental requirements - Operation, maintenance, repair and recovery

e AS/NZS 60335.2.40:2019, Household and similar electrical appliances — Safety,
Part 2.40: Particular requirements for electrical heat pumps, air-conditioners and

dehumidifiers
1 Refrigerant handling code of practice 2007

Note:

Under the Ozone Protection and Synthetic Greenhouse Gas Management Regulations
1995, the RSS03 Restricted Split System Refrigerant Handling Licence issued by the
Australian Refrigeration Council only permits the holder to handle a refrigerant for the
installation and decommissioning of split systems less than 18kW. It does not permit
them to handle a refrigerant for the servicing split systems, this requires the RACO1 Full
Refrigeration and Air Conditioning Refrigerant Handling Licence.

External sources of ignition (naked flames, sparks from electrical equipment, etc.) must
be isolated from the system (including any tools used). If it is absolutely necessary to
have an electrical supply to equipment during servicing, then a constantly operating form
of leak detection shall be located at the most critical point to warn of a potentially
hazardous situation.

11.2 Manufacturers Service Instructions

AS/NZS 60335.2.40 states that an instruction manual is required to be supplied with
the air conditioning appliance what it must contain is outlined in Annex DD of AS/NZS
60335.2.40 and includes details such as:
e Storage instructions and warnings
e The qualification and competency of installation and service personnel
¢ Information on appliance servicing
The servicing information provided in the instruction manual must cover securing the work
area, checking for refrigerant, having a fire extinguisher if hot work is intended, controlling
local ignition sources, ventilation of the work area, checks to the refrigeration equipment,
checks to the electrical components and cabling, and instructions for repairs.
AS/NZS 5149.4 covers the operation, maintenance, repair and recovery of
refrigerating systems and heat pumps and includes

e General requirements for operation instructions, instruction of operating

personnel and documentation.
¢ Annex C Handling and storage of refrigerants
e Annex D In-service inspection

Refer to Appendix N: Manual for R32 Air Conditioner
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11.3 Temporary Flammable Zone

Temporary Flammable Zone must be created around the system/work area where at
least some emission of refrigerant is anticipated to occur during refrigerant charging or
recovery. The size of the temporary flammable zone should be determined from the
charge in the system being serviced, the density of the released refrigerant, and
whether the system is indoors or in a well-ventilated area (e.g. outdoors). For example,
for a domestic fridge or freezer it could be a minimum of two metres, for a small air
conditioner or heat pump it could be three metres, for larger system with a larger
charge, greater distances would be required.

11.4 Ventilation Requirements

The following precautions should be taken before working on the refrigerant circuit:

71 obtain permit for hot work (if required)

"1 ensure that no inflammable materials are stored in the work area and that no
ignition sources are present anywhere in the work area

1 ensure that suitable fire extinguishing equipment is available

"1 ensure that the work area is properly ventilated before working on the refrigerant
circuit or before welding and soldering work

(] ensure that the leak detection equipment being used is non-sparking, adequately
sealed or intrinsically safe (check with manufacturer for suitability of use with
flammable gases)

"1 ensure that all maintenance staff have been instructed

11.5 Refrigerant Recovery

A2/A2L refrigerants which are HFCs, for example R32 are a controlled substance
under the Ozone Protection and Synthetic Greenhouse Gas Management Regulations
1995, which is administered by the Australian Refrigeration Council (ARC), therefore it
is mandatory to recover this refrigerant from air conditioning and refrigeration systems
during service work on the refrigeration circuit.

Other A2/A2L refrigerants which are HFOs, for example R1234yf are NOT a controlled
substance under the Ozone Protection and Synthetic Greenhouse Gas Management
Regulations 1995, however is can still recommended to recover this refrigerant from
air conditioning and refrigeration systems during service work on the refrigeration
circuit as it is flammable and expensive.

11.5.1 Recovery Cylinder Safe Fill Capacity

This is the quantity of new liquid refrigerant that can be safely put to a cylinder which is
determined using the following formula:

SFC =WC x SFR
Where:
"1 SFC = Safe Fill Capacity in kilograms (kg's)
1 WC = Water Capacity of the cylinder being filled in kilograms (kg's)
1 SFR = Safe Fill Ratio for the refrigerant, based on its density compared to water
and a factor to allow room for the liquid to expand due changes in the
ambient temperature
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All cylinders in Australia are stamped with their

respective water capacity and this table lists of Type - Usgal Tare
the common types. (kg) Weight (kg)
M 4.5 4.5
NT 9 5.5
N 11 6.5
P 22 9.5
R 65 23

The Safe Fill Ratio number is based on the density of the refrigerant compared to water.
Typical Safe Fill Ratios are listed on this table.

R32 0.78
R134a 1.05
R410A 0.81

R1234yf 0.79

Using the information in these two tables and applying the formula, an 'N' size cylinder
can be safely filled with:

e 11 Kkgx0.0.78 = 8.58 kg of new R32, and

e 11 kg x1.05=11.55 kg of new R134a.
However, as recovered refrigerant may be contaminated and contain oil or water the safe
filling capacity for Recovery Cylinders must be reduced by 80%.
Therefore, an 'N' size recovery cylinder can be safely filled with:

e 11 Kkgx0.78x 80% = 6.86 kg of R32, and

e 11 Kkgx1.05x80% =9.24 kg of R134a.

11.5.2 Recovery units

The recovery pumps currently used with the Class Al synthetic refrigerants are also
materially compatible with the Class A2/A2L refrigerant range. The procedure for their use
remains basically the same except for extra precautions due to the refrigerant
flammability.
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A new or existing recovery and reclaim unit needs to be assessed individually to ensure:

e It conforms with relevant International/ Australian Standards.

e The manufacturer’s manual/specification states that it is designed for use with
A2/A2L flammable refrigerants.

e All electrical components fitted to the device (including switches, pressure controls
and motors) are sealed in a flameproof enclosure (i.e. are suitable for use in a
flammable environment)

e Regular equipment maintenance is required to check for any possible new sources
of electrical sparking.

11.6 Venting

This procedure involves the release to the atmosphere of HFO A2/A2L refrigerants, for
example R1234yf which are NOT a controlled substance under the Ozone Protection and
Synthetic Greenhouse Gas Management Regulations 1995.

Extreme care must be taken as they are flammable and the following outlines a typical
procedure:

"1 The refrigerant should be vented into the outdoors

Check for any sources of ignition

Isolate any electrical devices in close proximity

Isolate the appliance

A flammable gas warning sign should be placed at the venting location if it is possible
for untrained or unaware pedestrians to enter the site.

]
U
]
U
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Appropriate signage

Position a suitable fire extinguisher (Dry powder or CO2) nearby

Open the access valve

The refrigerant flow rate should be kept low to ensure maximum dilution with air

Allow the refrigerant to vent to the surrounding atmosphere

Maintain constant lookout surrounding the venting point to ensure passing
pedestrians/vehicles do not cause ignition or are placed in an unsafe situation

"1 Do not vent in a location that will allow the vapour (which is heavier than air), to collect
in a drain system or recessed pit.

[ I B O O B
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11.7 Flushing

When replacing or repairing any component that has anything to do with the refrigerant,
the charge must be removed and the system flushed with Oxygen Free Dry Nitrogen. It
will not react with any of the components within the system, prevents the entry of air and
moisture and most importantly, will not burn.

Note:

Never use compressed air or oxygen as they become explosive when under pressure and
in contact with oil.

Most forms of mechanical repair work on refrigeration and air conditioning systems
operating on an A2/A2L refrigerant will require soldering or brazing work as they are
usually a sealed hermetic system with a critical charge and all of the joints will be soldered
or brazed. The following procedure should be carried out when preparing the system for
hot work:

Dry Nitrogen Flushing:
e Obtain permit for hot work (as required)
e Set up a temporary flammable zone
¢ Remove the refrigerant charge using an appropriate method
e Charge the circuit with dry nitrogen to a suitable positive pressure equivalent to
25°C for the refrigerant used for example for R32, 1590 kPa.
e Allow the system to stand for a short period (3 to 5 minutes) then release the dry
nitrogen to atmosphere
e Evacuate the system to a pressure of -70kPa gauge.
e Charge the circuit again with dry nitrogen to a pressure equivalent to 25°C
¢ Allow the system to stand then release the dry nitrogen to atmosphere
Continuous Dry Nitrogen Purging:
e Access the other side of the system (usually the high-pressure side)
e Allow the dry nitrogen to flow (at very low pressure) through the area being brazed
e Carry out the brazing work
Remember:
The compressor oil will have adsorbed a large quantity of the refrigerant and may
continue to release refrigerant vapours while you are brazing. Purging the system with dry
nitrogen while you braze will:
1 Dilute the flammable vapour
1 Prevent the formation of carbon/scale inside the pipework
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11.8 Replacing A2/A2L Compressor - Sample procedure

Isolate Power

Review SDS and wear appropriate PPE

Conduct a WHS Risk Assessment (JSA or SWMS)

Obtain Hot Work permit if required to meet WHS requirements

Always follow manufacturers requirements

Set up a work area Temporary Flammable Zone with safety barrier/sign

Make sure there is adequate ventilation and if necessary, set up extraction system

using explosion proof fan motor to direct gases elsewhere

Connect gauges

"1 Connect approved recovery unit and recover refrigerant into approved Flammable
refrigerant reclaim bottle

1 Open one side of system at flare nut if possible or use a tube cutter to cut the tubing

0 I O B A O

J

"1 Connect Oxygen Free Dry Nitrogen and bleed it through to displace the residual
refrigerant and prevent concentration levels conducive to ignition.

1 Manually cut pipes at compressor or if this cannot be done, cut pipes connecting
compressor at another location

1 Disconnect compressor electrically, and electrically isolate cable ends

1 Remove compressor

1 Replace compressor

1 Re-braze existing pipework to new compressor, whilst bleeding dry nitrogen through
system

1 Pressure test system using Oxygen Free Dry Nitrogen.

1 Evacuate system to 500 microns

1 Re-connect electrical terminals to new compressor as per manufacturers
requirements.

"1 Recharge system to manufacturers base refrigerant charge

1 Re-engage power

1 Operate system, test system and finalise refrigerant charge.

1 Carry out a final leak test.
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11.9 Skill Practice
- Service an A2/A2L air conditioning or refrigeration system

Purpose:

This practical exercise requires the learner to apply the required knolwedge and skills to
service an A2/A2L air conditioning ot refrigeration system in accordance with relevant
Regulations, Standards, Codes of Practice and manufacturers’ requirements.

Note:

Under the Ozone Protection and Synthetic Greenhouse Gas Management Regulations
1995, the RSS03 Restricted Split System Refrigerant Handling Licence issued by the
Australian Refrigeration Council only permits the holder to handle a refrigerant for the
installation and decommissioning of split systems less than 18kW. It does not permit them
to handle a refrigerant for the servicing split systems, this requires the RACO01 Full
Refrigeration and Air Conditioning Refrigerant Handling Licence.

Therefore, this Skill Practice can NOT be carried out by those who hold the RSS03
Restricted Split System Refrigerant Handling Licence.

Equipment to be supplied by training facility / college:

An A2/A2L refrigeration or air conditioning system, refrigerant removal/recovery
equipment, evacuation and charging equipment and tools, measuring instruments,
pressure testing equipment, leak testing equipment, refrigeration copper tube and fittings;
tube cutters; tube bending tools; flaring and swaging tools; soldering and brazing
equipment tools and consumables; dry nitrogen equipment tools, A2/A2L refrigerant,
lubricants and consumables.

Aids to be supplied by student
1 Stationary, Calculator, Ruler, Pens
1 Acceptable Personal Protective Equipment

Instructions to Learner

1 Mobile phones are to be turned off and removed from your person.

1 You may use any text or reference book or notes for this exercise.

1 All sections must be attempted.

“1You will not be permitted to carry out this exercise if you do not have the required

Personal Protective Equipment (safety glasses, correct clothing, and correct
footwear).
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Activity 1 — Risk Assessment

Task
Carry out a Risk Assessment for a work area containing the A2/A2L refrigeration or air conditioning system and the refrigerant cylinder.

Procedure
Identify and record the details below of the A2/A2L system and cylinder/s in the work area:

A2/A2L refrigeration/air conditioning system A2/A2L refrigerant cylinder/s
System Type Refrigerant type and size
System Make Refrigerant weight
System Model Number Recovery cylinder size
Refrigerant Type Refrigerant weight in cylinder
Refrigerant Charge

3. Inspect the work area and record on the following table:

e) Risks/hazards, especially those associated with A2/A2L system or cylinders including electrical, mechanical and ignition
hazards, low spots and trench'’s, etc.

f)y Possible ‘consequences of the hazards’ (how you or others may be injured).

g) Risk class (A, B or C) using the table below.

Risk Classification
A | High risk Potential death or permanent disablement)
B | Medium risk Potential serious injury/iliness and temporary disablement)
C | Low risk Potential minor injury, no lost time)

h) Control measures required to minimise each of the risks.
Risk Assessment
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e) Risk or Hazard

f)

Consequence of the hazard g) Risk
Class

h) Control Measures

Activity Completed:

YES/NO

Teacher’s Initials: ...............

Date: ..........cooe.0.
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Activity 2 - Access System

Task:
Gain access to the refrigerant charge in an operating A2/A2L system.

This may be achieved with the aid of bullet piercing valves, tube piercing pliers or
service valves, depending upon the system type.

You must:

0O Comply with all applicable WH&S requirements and hazard control measures.

0 Set up a temporary flammable zone

O Use appropriate tools and techniques to connect to access the system’s refrigerant
system.

Activity Completed: YES/NO Teacher’s Initials: ............ Date: ..........ccenes

Activity 3 - Remove/Recover Refrigerant

Task:
Safely remove the A2/A2L refrigerant charge from the system.

This may be achieved by recovering the refrigerant into a suitable cylinder by applying
approved techniques and comply all applicable WH&S requirements and hazard
control measures.

You must:
O Comply with all applicable WH&S requirements and hazard control measures.

O Connect the A2/A2L recover unit and A2/A2L recover cylinders

O Recover all of the refrigerant from the system.

0O Record the quantity of refrigerant recovered kg

Activity Completed: YES/NO Teacher’s Initials: ............ Date: ......ccoennen ..

Activity 4 - Make System Safe for ‘hot-work’

Task:
Prepare and make the system safe for hot-work.

This may be achieved by applying any one of the following acceptable techniques:
1 Nitrogen flushing
1 Continuous nitrogen purge

You must:
0 Comply with all applicable WH&S requirements and hazard control measures.
O Apply an appropriate purging/flushing technique.

Activity Completed: YES/NO Teacher’s Initials: ............ Date: .............ce.es
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Activity 5 - Replace System Component/Pipework

Task:
Replace a soldered component or length of pipe on an A2/A2L system.

This may be achieved by applying any one of the following acceptable techniques:
"1 Oxy-acetylene and the correct grade of silver solder and/or flux

"1 Air-acetylene and the correct grade of silver solder and/or flux

"1 MAPP gas and the correct grade of silver solder and/or flux

You must:
O Comply with all applicable WH&S requirements and hazard control measures.
O Apply appropriate brazing/soldering techniques.

Activity Completed: YES/NO Teacher’s Initials: ...............Date: ...............

Activity 6 - Pressure Test and Repair Leaks

Task:
Pressure test and repair if necessary, any leaks found on an A2/A2L system.

You must:
0 Comply with all applicable WH&S requirements and hazard control measures.
O Determine the test pressure value suitable for the application/system type.

Do not proceed any further.
Advice your teacher of the value/s you have chosen to use.

System refrigerant type
Pressure testing level for the system you are working on:

High side kPa Low side kPa

O Connect Oxygen Free Dry Nitrogen cylinder and regulator are connected correctly.

0O Safely introduce Oxygen Free Dry Nitrogen to the system to required pressure
level.

O Check for leaks using an accepted method and any leaks found are rectified
appropriately.

O Repair any leaking joints or replace and leaking component

00 Discharged Oxygen Free Dry Nitrogen from the system safely and in a controlled
manner.

Activity Completed: YES/NO Teacher’s Initials: ............... Date:...............
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Activity 7 - Evacuate System

Task:
Evacuate the A2/A2L system.

You must:

O Comply with all applicable WH&S requirements and hazard control measures.

O Re-fit the service gauges to the system correctly (after pressure testing) ready for
evacuation.

Check the vacuum pump for efficiency prior to starting evacuation.

Fit a suitable device to measure the vacuum level achieved.

Check gauge connections are regularly for tightness, once evacuation has started
Provide a description of ‘Triple Evacuation’.

0 I

Vacuum
Required?

Vacuum
Obtained?

O Provide a description of ‘Deep Evacuation’.

Disconnect the vacuum pump ensuring that no loss of vacuum occurs.
Prepare the system for re-charging with refrigerant.

Ensure a vacuum pump retains efficient operation

Describe the maintenance activity that should be carried out regularly on the
vacuum pump?

OO OO

Activity Completed: YES/NO Teacher’s Initials: ...............Date: .............
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Activity 8 - Charge System with Refrigerant and Check Operation

Task:
Charge an A2/A2L system with the correct quantity of refrigerant.

You must:
Comply with all applicable WH&S requirements and hazard control measures.
Obtain the correct refrigerant.
Connect gauges to cylinder correctly.
Correctly identify whether to liquid or vapour charge the system.
Identify the correct charging point (dependent upon the charging style being used).
Charge the correct amount into the system.
Check system pressures and temperatures to confirm correct operation.
= (Check with your teacher for confirmation at this point).

OoOooOooOoood

O Record below the operating conditions of the system:

Ambient Temperature:

Suction Pressure:

Evaporation Temperature:

Discharge Pressure:

Condensing Temperature:

Compressor Rated Full Load Current:

Compressor Operating Current:

O Disconnect the refrigerant cylinder and service gauge from the system safely and
with no loss of refrigerant charge.

[0 Remove and seal access valves

O Carry out a final leak test and repair any leaks found

00 Leave the system as required — check with your assessor if to be left operating.
System refrigerant Quantity charged

Activity Completed: YES/NO Teacher’s Initials: ...............Date: .............
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Activity 9 — Complete Documentation

Task:
Document relevant information/changes made to the A2/A2L system as required by
relevant codes and standards.

You must:

g

OoOod

Pack away all tools & equipment correctly

Remove any rubbish from work area

Leave the work area safe for others.

Complete the ‘service tag’ below, filling in the relevantinformation.

Refrigerant type used:

Refrigerant oil type used:

Ultraviolet dye added:

Service person name:

Service person ARC licence no:

Business name:

Date of service:

€A pEron
i . EFRIGGERATEC
lookforthetick.com.au - LNl

Activity Completed: YES/NO Teacher’s Initials: ............ Date: ..................
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11.10 Section Summary

e A cylinder used to store recovered refrigerant may only filled to 80% if its' water
capacity

e Recovery units must be checked to ensure they are approved for use with
A2/A2L refrigerants,

e Always use Oxygen Free Dry Nitrogen (OFDN) as a flushing agent

e Always use the recommended flushing/purging procedure prior to opening up a
circuit for replacement or repair work

11.11 Review Questions

Question 1

Calculate the safe fill capacity for an N type cylinder to be filled with new R410a.

Question 2
Calculate the safe fill capacity for an N type cylinder to be filled with new R32.

Question 3

Calculate the safe fill capacity for an N type cylinder to be filled with recovered R32.

Question 4
Identify at least 2 of the primary safety issues to be considered while performing the
Venting procedure.

Question 5

What is the purpose of a Temporary Flammable Zone and when should it be used?

Question 6

What is the purpose of Flushing a system and when should it be used?

Question 7

Name the only safe Flushing agent to be used with all refrigeration systems.
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11.12 Your Notes
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Appendix

A. Glossary of useful terms

1. Acute Toxicity.
Adverse health effect[s] from a single, short-term exposure.

2. ADG Code.
Australian Code for the Transport of Dangerous Goods by Road and Rail. As a
code, it provides a basis for State Governments to provide legislation for
packaging, marking, transport and storage of dangerous goods.

3. Asphyxiant.
A substance which, as a gas or vapour, can cause suffocation due to a lack of
oxygen.

4. Auto Ignition Temperature.
The lowest temperature at which a flammable gas or vapour in an air mixture will
ignite from its own heat source without needing a spark or flame.

5. Chronic Toxicity.
Adverse health effect[s] from long-term repeated exposures.

6. Competent Person.
Defined by the Industrial Commission as a person suitably qualified (by
gualification, experience and/or experience) to carry out the kind of work for which
the person is required or engaged to perform the required task (to comply with
the Standard/Code).

7. Cylinder.
A container, which is designed to be refilled, with a capacity of more than 100mL
and less than 500 litres (i.e. not a bulk container which are greater than 500 litres)
for packing Class 2 goods.

8. Dangerous Goods Class.

The Dangerous Goods class is a number assigned to a group of dangerous
goods which exhibit a single or most significant risk by certain criteria. Occupiers
are expected to know the difference between dangerous goods and hazardous
substances, which are classified according to different criteria Dangerous goods
have immediate effects and are explosive, flammable, corrosive, chemically
reactive, highly combustible, acutely toxic, radioactive or infectious, that may
affect life, health, property or the environment. Hazardous substances are
classified only on the basis of immediate or long term health effects.

Dangerous goods and hazardous substances are covered by separate
regulations, standards and codes, each focusing on controlling the different risks
described above. Since many hazardous substances are also classified as
dangerous goods, both sets of requirements will apply in these cases.
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10.

11.

12.

13.

14.

15.

16.

Earth.

To reduce the potential of an item to that of the ground, normally by direct
connection with a conductive cable or strap. It reduces the risk of static electricity
discharges.

Exemption Limit.

Is the maximum quantity of a dangerous substance for which no placarding is
required? It depends on the dangerous goods class and packaging group. The
greater the hazard, the lower the Exemption Limit.

Exposure Standards.

Exposure standards detail levels of airborne concentrations of substances which,
according to current knowledge, does not impair the health, or cause discomfort
to the workers. Exposure standards are generally expressed as a time weighted
average (TWA) concentration of a substance over an eight hour working shift,
and applied to an eight hour day, for a five day week over an entire working
lifetime. TWA permit exclusions above the Ilimit provided that they are
compensated by equivalent excursions below the limit during the workday.

Flammability Limits.

The concentration range of a flammable vapour in air at which a flame can be
propagated will occur, with an ignition source under specific test conditions at
23°C and 101.3 kPa absolute. There is always an upper limit (UFL) above which
the mixture is too rich and will not burn and a lower limit (LFL) below which the
mixture is too lean and will not burn. The wider the gap between the flammability
limits, the more violent the explosion of a cloud of vapour when it reaches a
source of ignition.

Flammable Liquid.

Any substance that will ignite when in a liquid form is considered to be a class 3
substance. Note that the vapour form of that substance may not necessarily be
flammable. Gasoline (or petrol) is an example of a flammable liquid.

Flammable Vapour.

Any substance that will ignite when in a vapour form is considered to be a class
2.1 substance. Note that the liquid form of that substance will not necessarily
flammable. The A2/A2Ls are all flammable vapours but are not flammable liquids.

Flashpoint.

The flashpoint is the lowest temperature at atmospheric pressure ( 101.3 kPa) at
which a liquid gives off so much combustible vapour at the liquid surface that this
vapour, when mixed intimately with air, can be ignited by a flame or spark. The
lower the flashpoint value the higher the risk of ignition and fire.

Globally Harmonised System (GHS)

Under the Work Health and Safety Regulations, hazardous chemicals must be
classified according to the globally harmonised system for the classification and
labelling of chemicals (GHS).
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17. Hazchem Code.
The Hazchem (emergency action) code provides information to emergency
response services in terms of the type of extinguishing agent, protective
equipment, spill containment, prospects for violent reaction and the need for
evacuation.
The code consists of a number followed by a letter, and an optional third letter
'E', e.g... 3YE
18. Hazardous Atmosphere.
A hazardous atmosphere is one in which:
e There is not a safe oxygen level for breathing; or
e Concentrations of hazardous gases, vapours, mists, fumes and dusts are
at or above relevant exposure standards: or
e The concentration of flammable gases, vapours, mists, fumes and dusts
is at or above 5 per cent of the lower explosion limit.
19. Hydrocarbon.
A substance containing only hydrogen and carbon.
20. LCH50.
A concentration of a substance in air that produces death in 50 per cent of
experimental animals on short term inhalation expressed in mass per unit
volume of air.
21. LD»50.
The amount of substance that produces death in 50 per cent of a population of
experimental animals. Normally expressed as milligrams per kilogram of body
weight.
22. Safety Data Sheet (SDS)
A document describing the properties of a substance defined in the National
Commission's National Code of Practice for Completion of Safety data Sheets.
23. Threshold Limit Value.
In three categories, these values are an exposure standard determined by the
American Conference of Governmental Hygienists (ACGIH) It is the airborne
concentration of substances at which persons may be exposed in the course of
their daily work, on an indefinite basis without adverse effect.
24.  Toxicity.
The potential ability of a substance to cause deleterious (toxic) effects.
Low: causes readily reversible changes which disappear after exposure stops.
Causes some discomfort.
Moderate: May cause reversible or irreversible changes to exposed tissue but
not permanent injury. Causes considerable discomfort.
High: capable of causing death or permanent injury in normal use.
25.  Workplace.
Any place, including aircraft, ship or vehicle, where a person works, is likely to
work, or goes to while at work.
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B. HFC Phase-down Fact Sheet

Yusiralian Governmeni

Deparinent of the Envirmmsent aml Foergy

(LI ETETET IR B R E R R T L E TR R BRI R b R R IR TR R R e TR IR L e R IR R L e LR L I L R e L L R IR L L PR LA LR R L LT L )

AUSTRALIA'S HFC PHASE-DOWN

What i& the HFC phase-down? An inlemational phase-down of hydrofluofocarbons (HFC) was agraad
under the Montreal Protocol on Subsiances that Deplete the Ozone Layer in 2016, Australia started a
gradual phase-down of HFC imports from 1 Januany 2018, The HFC phase-down s conftributing to
Australia’s 2030 greenhouse gas emissions reduction target and is encouraging Industry 1o move to
alternafive technologies using lower or Zero global warming polential gases. The phase-down Is balng
managed throwgh an annwal import quata that will gradually reduce over 18 years. The end point of the
phase-down, 15% of the baseline level, will be reached on 1 January 2036

What are HFCs? HFCs are synthakic

Australia's HFC phase-down g house gases, primarity used in

refrigeration and alr-conditioning
e equipment, but also in fire protection,
. foam bicwing and aerosols and for
% medical and veterinary uses.

' — \ What effect do HFCs have on the
o ""., environment? HFCs do not deplete
i \ e GZOME |I':|l"l'l'. mmm

genaraily have a high global warming
zom potential,
S s sEsEgz:iisgsiiii@sigs Whatdoesthe HFC phase-down

cover? Tha phase-down applies to all
eammonly used high global warming
potential HFCs, either alone or
containgd in a biend with other chemicals. The phase-down only applies bo bulk impors of HFCs such
&3 In cylinders, and will not apply to gas impontad in pre-charged aquiprient such as air-conditioners or
refrigerators. Under the Montreal Protecol, HFCs contalned in imported eguipment are accounted for in

B
I
. PP A Food |-|'|||.|'\.l By o v o — T s s w Pl b B sl ska

the country of manufacture. - ~
Australia’s 2015

What alternative gases can replace HFCs? Several o

suitable alternatives with no or very low global warming greenhouse gas emissions

potential are available in Australia, including ammonia, HECE
carbon dioxide, hydrocarbons and hydroflucrociefins =
{HFOs). These gases are not regulated under the Ozone

Protection and Synihetic Greenhouse Gas Management

legislation unkess they are in a bland containing an HFC.
Who will be immediately affected by the phase-down?

= |mporers of bulk gas containing HFCs.

Who else will be affected by the phase-down? \ Y,

» Technicians - Technicians will $ill be able 10 purchasse HFCS i maintain egquipment

» HFC equipment importers and retallers - Thare will be no quata for HFCs in pre-charged
equipment, such as air-conditioners and refrigerators, New equipment using altematives to HFCs
will b developed and enber the mankel over time,

=  Other induatrias and applications that use HFCs, Including foaem blowing, serosol propellants, fire
profection and medical devices — the gradual phase-down and 15% residual will provide cerdalnty in
the transition to allematives.

= Consumers - Thera s no requirement bo replace the HFC in existing equipment. Mew equipment
containing allamatives to HFCS will be developed and enter the markel ower tirme,
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C. R32 Properties and Applications

A-GAS

R32 Properties and Applications

k32 refers 1o Difluoromethene a flammable HFC refrigerant that has been
wead Extentively s a component of 400 series blends but not on it awn
untll recenthy. R32 ls now belng used by alr conditioning OEMS as a low GWP
HFC afternative 1o R410A

Pack 5izes
SKG cylinder

Physical Properties

ASHRAE AZL classification
Mildly Rammakble
Zero QD9

Modocular waeight is 5202

Boiling peint ot 1 AT s =51.65°C
Critical Temperature is 78.4 °C

GWP af 650 (IPCC assessment report 2)

AL KK

Applications

<

Domestic and commercial air-conditioning

Usage Instructions

W  R32cannot be used as a 'drop-in‘replacement for
RaT0A In exdsting systems

Charging can be done in liquid or vapour phase

<<

R332 canmot be discharged to atmosphens,
Always recover R332 into a special R32 reclaim cylinder

A -iia | Asarraka) Bogisd

Convenient = S5imple = Transparent
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A-GAS

Storage & Handling of Gases in Cylinders

The purpose of this document is to provide the user with a brief overview of the key elements to review when
considering storage & handling of gases in cylinders, There are many resources and regulations available, please
visit AIRAH website for more information.

1 Gas Classes
* [lass 2.1 = Flammable gases {hydrogen, R32)
s (Class 2.2 = Non flammable, non toxic [most refrigerants)
¢ (Class 2.3 = Toxlc Gases (ETO, Methyl Bromide)

Z. Ganeral Information

Al eylinders are treated as full [whether empty or connected to a system)

Cylinders should be restrained at all times.

Al storage sreas should be protected from unauthorized access (i.e. locked).

Al storage areas should have natural ventilation [or calculate exposure levels for any gases if stored

internally, refer AS1668.2 for mechanical wentllation),

* Al gylinders should be kept away from all heat sources, out of the sun, and free from sources of ignition
{power podnts, lights, switches, etc)

L The store should not be within 1 metre of any window, door, air vent or duct.

*  The storage area should have appropriate signage

3. R32 Storage
# R32 ks clagsified as a 2.1 Flammable Dangerous Good and should therefore be stored outside

o All areas Identifled above In ‘General Information’ should be considered

mmmqmmmmw

Clazs of gae Maximum water upl:ﬂ} L
.1 SO0
2.2 ;-ﬂ:ﬂ
2.2, subclass 5.1 Risk I 1000
23 50

For further information on flammable refrigerants please refer to the AIRAH flammable refrigerant safety guide:

http:/fwweairah,org.au/IMIS15_Prod/AIRAH/Resources/Technical_Resources/AIRAHMavigation/Resources/
TechnicalResources/Technical_Resources.aspx

* Please update the relevant authority regarding the storage of dangerous goods by filling the "Notification of
Dangerous Goods Storoge and Handling”™ form
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D. R32 - Safety Data Sheet

¥ BOC

A Member of The Linde Group

SAFETY DATA SHEET
® 00%
1. IDENTIFIGATION OF THE MATERIAL AND SUPPLIER
1.1 Product identifier
Prodect name RX2
By Py TS 008 - E0E HUMBER o GENETRON 32 & HFC31Z
L Urss gnd Upss poviged SOMNg]
Uses REFRIGERANT
i3 ol thes 5 of
Supplier name B0C LIMITED (ALUSTRALLA)
Address 100 Julius Avenue Borth Ryde, NSW. 2113, AUSTRALLA
Telephona 139 262 {02) BATY L4400
Fax 132 42T (24 Penirs)
Wabslie DD Verwa B COST AU
1.4 numbers
Emergency 1800 653 572 (24/7) (Australia only)
2. HAZARDS IDENTIFICATION
1.1 ClasaMfication of the sybstpnce of xS
CLASSIFIED AR HAZARDOUS ACCORDING TO SAFE WORK ALSTRALLA CRITERLA
Physlcal Marards
Flamenable Gases: Calagory 18
Gazes LUnder Fressure: Liguelied pas
Healtty Hazards
Mool Claasieed s & Healh Hansrd
Environmssnial Harsrds
Mot classdiasd s sn Envairommentsl Hersind
1.2 GHS Lebel slamanis
Signal word DANGER
Pletagrams : :
Hasaid s talermants
HF21 Fismmable gas
HE8&0 Cionining Qas Uncer pressure; may saplode i Feated
Fravention stélemants
P20 Fasp drwly oM Beal Mol Surfsces sparks open Rames and oIher hbon Sources. No smoking
Besponses stalemants
PATT Lesbong gas fee: Do not extrguah, unless keak can be slopped silaly
P3g1 I case of beskcage, sliminate sl igniticn sountes

I:harrﬁ.lert. Page 1 of T

505 Date B dump 071
Rewmion o 24
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PRODUCT HAME RID

Sicrage statemants
P03 Sione in & walkveniiated pleos

Dispoual Llatements
Mone Mlgcaied

L2 Orthar hazards
Asphyrisnt. Effects ane propartional o apgen dispiesasmant

3. COMPOSITION/ INFORMATION ON INGREDIENTS

41 _Bubstances [ Mixturey
Imgrad lsm | EAS Wumber | EC Mumbar | Contmnt
DAFLLAOROMETHAME [HFC-32) [ TE-10-5 | D00-EXE-4 | Lt

4. FIRST AID MEASURES

41 Deseription of firs] ald messides

Eye Cold burre. Imimsdiabely Mugh with Beped waler or wilh sierls saling solubon, Hold eyelds apar amd imgate
for 15 minuies. Sesk medical atention

inhalation W inkdpd, samers from conlamnabed ares. To probesh rescss?, use an Arding respraior of Sef

Conlaingd
Bureaffung Apparabus (SCEA) Be aware of possible siplosive aimosphenes. Apply arbfical respiration if nok
peathing, Give gaygen i avasable, For advics, contact & Poigons Inlermatcs Cenire on 13 11 16 [Australka
Wise ) or 8 decior
Skin Cold burng: Remsad conteminided clothing and genlly Bush aSscied sress with warm wabs (30°C) ke 15
minuies. if & recommended Mal warm waler is apphed o clothing befone nemaving € 50 a3 1o prevent furifer
skin damage. Apply stedile dressing and weal as for o themmald bum. Fof large Bums, immense n sarm waler
for 15 mindes. DD HOT appdy any Torm of diect head. Seek immediale medcal alberdon

Ingpaation Druse fo procuct form and applcation, ingesiion i3 consaderad unikely
First ald facilities o plocaled

L7 Mokl Emport 3 Culn and dal;
In high concenirations may csuss asphynuston Direct confsct with the iquefisd matenal or Sscapis) COMprepied gas may cause
Eosthils inpary

A ienediste melicel stiention sed spechsl trssmnawt neaded
Tresl gymplomaticaly,

ITIE Wiy AL i) el 1, CHES 3 2 Ly

5. FIRE FIGHTING MEASURES

51 I
oo fices of gas if sale 1000 £0, tuch &8 by showly choting the cylincsr ualee

5.2 ﬂmmmmmwm
Flammabie Erminale 51 griben sounses mehdng canienes open AeTes el produsng sutched oo Reses ried bphe pisl
Iights, mobede phores efc when harding

5.3 Advice for firefighiers

Tompamaness n & irs My ciss Cyladsns io nupiure and inbsmnal presiors reissl devnces b0 be sciveied. Cool cylindery of conlnnen
eposad o fird By applying water from & probectsd katation. Do nol approach cyfinders of containers saspectsd of Beng hol This
Fiianal is capaiie of Torming erpicdhse Minhewd @ b

24 _Hagchem code

Fi

b Fene Waler Sprary

5 Risk of violent rescion or exploson Wear full fire kit and treathing apparatus. Diute spill and nan-off
E Evacusiion of peops in and accund T mmadiahs wicinity of the mceden] should be condigensd .

6. ACCIDENTAL RELEASE MEASURES

505 Dute. T8 Aag D01
Chemplert. Paga 2ot 7 Restriaton:
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PRODUCT MAME RI2

6.1 Pwrsonal and
if e cylinder = lealing. evacuaie ares of personned. Indeme manufaciuren'suppler of leak. Wear seif-contained treaming apparius
whn enierng area uniess atmosphere 5 proved 1o be safe. Ensune adequate air wenblation. Elmmale all sources of ignition
Ciorssaier thee rish of polensally sxplotive aimosphenss

§.1 Envieonmants precautions
Preweni Irom #niering sawers, basements and workpits. of Ay Place whine its Socumulslion can be dangerous.

4.1 Methods of cleaning up.
Carehully move matenal o wel venblaled remole area. then aliow io dschange i safe to do 5o, Do not aflempt ko repair kealing valie
wor cylinder sadely devices

5.4 Reference to oither gections
See Jechond § and 13 Bor eapniire controls and desposal

7. HAMDLING AND STORAGE

L Precouptions or sale handing
Use of sale work practioss ane netommendsd b avold #ye or skin contact end inhadaor Do not drag. drop, sloks o roll cylnaders. The
unconirplisd release of 8 gas under pressure may covse physical ham, Use o suitable hand ruck for oylinder movement

1.¢ Condithons lor sale 1 licies

Siore cylnden. decshely, i Saparkie Sned in &0 upnght position n cool (0R5CH, afy, well vaniisied anes, removed from Soompatible
Sublancas, heal oF vl SouREL AR 10ES0MS Endure Cybnaery oo Rbelad, prolecied oM phylcal damsge bhd valad dosbd
whien nol 0 use. Make wse of okd siock sl (using 8 Trsi in-8rsd oul” Pvenriory Sysiem) and Go not sicre emety and full cylmders
ngatner

1.3 Specific snd uses
Moo mnoermastson provided

8. EXPOSURE CONTROLS /| PERSONAL PROTECTION

B3 Control paramsters
Exposure standarnds
N erposune siandands have been enlered for this product

Blological limits
Ko biclcgeal lrmit values have been eniened for this produoct

B3 Expasure contioly

Engimenring comtrols  Avoid inhalabon Use i well venilsted arsas. Whede an mhalabon nsk sxists  mecharscal extrachon
ventilsten s recommended Flaanmablsdaploshe vapours may sccumilate in poory venliated aneas.
Maaniaem vagouir bivels Dk e rblenmandsd Sipofurs slandsd

PPE
Eyw / Face VWear salety plasses.
Hands Wear lnather gloves.
Baody iear salety bodis.
Reesplvatony Whars an nhalation risk exsts, wear Seff Conbained Breathing Appersius (SCOA) or an Ar-Sne respasior

Q0@

9. PHYSICAL AND CHEMICAL PROPERTIES

1 in o
Appearance COLOURLESS LIGUID
Odour SLIGHT SWEET AND ETHEREAL OOJ4UR
Flasmmabdlity FLAMMABLE

HOT AVAILABLE

S0 Dt 15 Aug 2021
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PRODUCT NAME R32

5.1 on and
Flash podnt
Boding point HAIC
Misiting polrt HOT AVAILABLE
Evaporation rate WOT APPLICABLE
pH HOT APPLICABLE
Vapour density HOT AVAILABLE
Rolathve density NOT APPLICABLE
Saolwhility (waber) NOT AVAILABLE
Vapour prassuns 1,640 bPa & 21°C
Upper sxplosian limii Naw
Lower explosion limit 147 %
Partition coafficksnt HOT AVAILABLE

Auigignition emperature 150°C
Decomposition emparature  NOT AVAILABLE

VESEoAItY NOT AVAILABLE

Explosive properies HOT AVAILABLE

Oxidising properties NOT AVAILABLE

Odowr threshold HOT AVAILABLE
3.2 Othes information

e Volatiles 100 %

10. STABILITY AND REACTIVITY
104 Resctiviy

Carefully reviens ll informabion peevided in sachions 10.2 o 106,

10,2 mm
Sasbls under recommended conditons of slorsge

103 Possiiliy of harardous reactions
demﬂrﬂtm.

104 Conditions to ivold
At Shesth frichom My IMEACt PEAL Sparks. Spen Tames and oThar GAmen souresd.

105 Incompatible materials

nCompabble with gxadasing agents (8.0 rypochiories ) ekals (8.0 Sodem hydrosds ) and Mcakne e0r Maths (8.0 Manganess)

il Ll LeS LA L LT EHT S ] D] b ML B |

My avoled 100 Girses F Reabed 1 Jeomposson,

11. TOXICOLOGICAL INFORMATION

L1 Mermation on toxdcologlcal sflect,
Acute lnxlcity Bardesd G0 dvdlabie Gata. (e classdcabion criefia are ol met
Information avallable for the ingredients:
Oval LDSD Dweenal LDS0 Inhalation LCS0
Ingredisnt
DIFLUOROME THANE (HIFC-12) - - 1210 g/m" [mouse)
Bkin Mot classified a5 # skin imtant Contact with the bguefied madenal or escaping compressed gas may cause
fresibite injury
Evn Mot classifed &3 a0 &y rrtan. Contect wilh the Bousfied matenal of SSCEDING COMDreted Qa8 May Cs
fenatbite inury
Spnsitisation kot classified as causing skin or respirafory sensitisation
Mutagenicity Mol classified as 8 mutagen
Carclnogenicity Mot classifisd s 8 carcmogen
Raproduttive Mot classified &5 8 reproductve fomin
STOT - singla Agphyaiant Effects are propodionsl B coygen deplacement. Ower sxposure may resull i doziness
SEpOSUrE depewsingss, weaknass, Tabigue, breathing difficulies and uncongcioumness

S0S Dats: TR Aug 2001
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PRODUCT NAME R32

ETOT - mpoated
BEPOSUTE

Aspiration Nt Cassd BS ChUSTY SO0 AhON.

bt dassdad as causing angen damiage from repeated axpatuns

12. ECOLOGICAL INFORMATION

124 Tomcity
i informabon piowvided.

122 Parsistonce and degradabllity
Mo informabon provided

123 Bioaccymulative potential
Mo informabon pronded.

12,4 Mobility in soll
Ho information provided!

135 Othar adwerse affacts

Global warming has been predctsd &8 & polenhal cordsguencs of the emissaon of this product

13. DISPOSAL CONSIDERATIONS

13,1 Wasis aifnds

‘Wasts disposal Cytdars Shoukd Be returmed 16 e mafatbctuns o Suppher Ao Gisposal of contenis

Logisiagien

Cispose of i stoordance with rebevant kcal legislalion

14. TRANSPORT INFORMATION

CLASSIFIED AS & DAMGEROUS GOOD BY THE CRITERIA OF THE ADG CODE

LAND TRANSPORT [ADG) SEA TRAMSPORT (IMDG JIMO) | AIR TRANSPORT [IATA / BCAD)H
141 UM NumBar 122 a7 32
14.2 Proper DIFLLAOROMETHANE DIFLUOROME THANE DIFLUCROMETHANE
Shipping Nams (REFRIGERANT GAS R 3X) (REFRIGERANT GAS R 32) (REFRIGERANT GAS R 33)
143 Transpoat 21 FA | 21
harard class
144 Packing Group Kong allocaled Hone allocated Mone allocaied
145 Environmental hazards
Ko informabon provided!
146 Specisl pracautions 107 usar
Hazchem code 25E
GTEPG A2
Ems F-0, 5-U
Othaer infoemation Ensune cylinder = separaied from driver and il outel of rebel devts & il obsinicied.
15. REGULATORY INFORMATION

HWMWM“HMWMFMMHMHWWHH

Undorm Scheculing of Medicnes. and Posons (SUSMP).

Chemplert.

S0F Daw 19 Aug 2000
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PRODUCT MAME R32

Classifications Safw Work Ausirals criena i based on e Globaly Harmorssed Syslem (GHS) of Classfeaton and
Laksling of Chamcals (GHS Riviaan T

inventory lisfings AUSTRALLA: AR [Australlan Inventory of Industrial Chemicals)
Al components are lested on ARG, of are exempl

16. OTHER INFORMATION

Agditbonal Infermation The sicrage of significent quaniies of gas Cylinders must comply with AS4330 The sliorege and
harciing of gases i Cylnders

PERSOMAL PROTECTIVE EQUIPMENT GUIDELINES:
The recommendabon ior prolscive squipmen] contamned within this repon s provided B8 @ Quids
only. Facions such as form of prodiuct memmod of APRICAON. working SNVIPONMEnl, QuAanity used,

Bssess T nsks and appdy coningl methods whens appropriabe

Abbreviations ADGIH Armawican Conference of Govermental Indusingl Hygiensis
CASE Chemical Absract Serice number - used o uniquely denily chemcal compounds
CHS Cieniral Nerous Sysism
EC MNi. EC M& - Eufahaan Commniiy Muimbs
EME wm:&mwummmn—m
GHE Ght-ﬂ:rﬂnuﬂdhuum
GTERG Group Tesd Emergency Procedure Guide
AT intematonal Agency lor Research on Cancer
LCH Lethal Concentration, S0% / Median Lethal Concertration
LOS0 Leshal Dose, 50% | bedian Lethal Dose
migm® Miligrams. per Cubsc Mete
QEL Oroupational Exposune Liemt
BH reiates 10 hydrogen ion concentralion using & scale of O (high Boigic) 1o 14 (Feghly
K g
(-] Parts Par Milon
STEL Sherl-Term Exposune Limi

STOTRE  Specific el OIpan 1oxiily |repedied exposune)

STOT-3E  Specihc Wipsl ofpan loxicly (single sxposune)
SUEMP Standand for e Undform Scheduling of Mediones and Poisans

LY Safs Work Ausiraks
mny Thieskahd Limd Vahes
TiA Tine Weighted Average
Repart sistus This document has: been complsd by RMT on behall of the manufschursr, importer or supplier of B

product and serves os their Safety Deks Sheet (5057

It & based on inflomabon conosming Mhe product which fas been pronded 1o BMT by e
manufactuner, imporiar of supplier or obtained from third party sources and iy bebeved o represen
the current stabe of knowiedge a3 fo the appropriste sadety and hamdiing precautions for the produc
of the tme of msue. Further clanficabion meparding any aspect of e product should be obianed
directly from the manufacturer, imporer of supplier

While RMT has taken all due Care &0 include acouraie and up-lo-dale infcemalion in this S0E. £ does
riod prowide afy waranty &8 i Bocuracy of complabeness. As laf a4 irwfully possibhe. RMT acoepts
fo babiidy S sy boas, injury of damage (inchadng consequertisl lota) which may be suffersd o
incurred by afry person s & consegquence of theil relance on the infarmabion cortained in this 808,

S0E Date’ 10 Aug 2021
Chemplert. Pagt 8 of T SR
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PRODUCT HAME [R32

Prapared by

Chemflert.

Fepk Management Technologies
£ Veninor Awe. Wes Perth
Wiestern Austnaig G005
Phone. +518 8322 1711

Fas «61 89322 1704

Ermail: nviogemi com sy
Wiekr wwiae QoD Com

[ End of SDS )

Page T of 7
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F. R1234yf Safety Data Sheet
& BOC

A Member of The Linde Group

SAFETY DATA SHEET

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER
i identifier

Prodsct nams SOLSTICER YF REFRIGERANT [R-1234YF)

Synonyms TBOHF O IMYEM - BOC PRODUGCT CODE » 1958 - SD5 NUMBER » R-1234YF

1.2 Uses and uses adised against
Usas REFRIGERANT

1.3 of cha of the

Supplisr nams BOC LIMITED (AUSTRALIA)

Address 10 Julius Avenue, North Ryde, NSW. 2113, AUSTRALLA
Telephona 131 262, (02) 8874 4400

Fax 132 427 (M haara)

Waksie il Swweer b com g

L4 Esigrgansy tslenhans Aumbsrg
Emergency 1800 653 572 (247} {Ausiralia onky)

2. HAZARDS IDENTIFICATION

2.1 ClassHfication of the substanoe or mixture

CLASSIFIED AS HAZARDOUS ACCORDING TO SAFE WORK AUSTRALWM CRITERIA
Phyzical Hazards

Flammabile Gases Calegory 18
Gases Under Pressure; Liquehied gas

Heaht Hazards
M classdied &5 a Heallh Hazaed

Envirgnmental Hazards
Mol classfied am an Emmonmental Harad

2.2 GHS Labwel slsmants
Signal werd DANGER

R A%

Hazard statements.

HE21 Flammabie gas

HZ&0 Containg gas under pressune; may waplode if heated

Prevention statements

P Kewsp away from heat, hot surfaces_ sparks, open flames and other igribon sources. Mo smoking

Retponis $1alementi

e Leaking gas fre; Do not extinguish, uniess leak can be siopped salely
P381 I s o Bebonae elrmanate 0B iQnilcn sources.

S0 Dite. 19 Aargy NI
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PRODUCT NAME  SOLSTICE® YF REFRIGERANT (R-1234YF)
Siorage statemenits

P403 + PEX) Store i o wedl.ventilated place Keep contamer bghty dosed
Disposal satemaents

Hone sllocaied.

L3 orhet hazards
MAsphymiant. Effects are proportonal to anygen deplacement. Contact with evaporating liquid may cause fostbie or freezing of skn

3. COMPOSITION/ INFORMATION ON INGREDIENTS

3.1 Substances | Mistures
Imgradiant CAS Humbes EC Mumibes | Cantend [wiv)
| 233 A TETRAFLLIOROPROP. 1-ENE |T8424  |eez00 0 [wowm |

4. FIRST AID MEASURES

4.1 of first aid meatures

Eye Cold bums: Immediately Bush with bepad water or with sterise salise solution. Hold eyelids apart and imigate
o 15 el Sell kbl SHlenbon.

Inkalation B inhaled, remove feom conlaminaled aea To peolect Mescusr, uie am A-Bne resparalon o Sell Contaned

Breathing Apparatus (SCBA) Be aware of poesible explosie aimospheres. Apply amifical respiaton if nol
Eewaltting Gee coygen f avadable. For adwice, conlact & Posons Informaton Cenine on 13 11 26 |Ausiralia
i) oF & dochor

Skin Cold bums. Hemove contaminaied clothing and gently fush affecied areas with wanm waler (20°C) for 15
rrenuabes. 1 15 recommeended thal warm waler = appled to doffeng before removing il 50 as io peevenl further
mw Apply slenke dresting bnd real &% lor @ thermal burn. For Lege Durs, Ssesess i waims wakes
for 15 minutes. DO NOT apply any form of dinecl heat. Seek mmedabe medical attenion

Ingestian Dhie 16 produet Ioimn and apedeainn moestion is cormadened unbkely
Firat aid facilities Hone alkocaned

4.3 Meost and bt acwie amd

In high concentratons may camms auphyuation. Direcl contect with the hguefied matesial of escaping compressed gas may cause
Trosibie @y,

£.3 Immadiats madical arenison and reatmant nasded

Treal symplomatically

5. FIRE FIGHTING MEASURES

A
0p Morw o Girs i Sdle (0 do 50, Susch 85 by showdy cloding the cybnder vk

SCECLGLIRYL W e LT L AR

Flammable. Ekminie all giion Sources exgarenies, apen Sames, spack produong swicheainos, , naked Bghts, piol
bghts, mobde phones #ic when Randing May evolwe caton oodes. Fydrogen fuonde ond carbomd habded when heated 1o
deoompsiion

5.3 Advies for firelighters

Tempserathres in o fre may chuse cylinders i napture and nbemal pressure rebel devces o be acivaled. Cool cylinders of contners
exprrsaed o fiw by applyng waler fom a protecied location Do nol approach cylmders of contanens suspecied of beng hol. Thes
malenal s capabie of ioming explosve midunes in aE

84 Hagehem cods

IE

i Fine Waler Spray
¥

E

Reisk of viclend reaction o explosion. Wear full fire kil and beeathing apparahes. Contain spill and nan-off
Evacuation of peoaple in and arcund the immediale woinity of the incden should B considencd

6. ACCIDENTAL RELEASE MEASURES

SO% Dt 19 Auy 2021
Chemplert. Page 2 of 7 Pk
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PRODUCT NAME SOLSTICE® YF REFRIGERANT (R-1234YF)

€1 Personal precautions, protective squipment and smergency procedurss

I thee cylnadier e Beaking, evacuale anea of personnel Inform manufschurensupplier of keak Wear selfl-conamed breathing apparatus
wheen enbeding ared unkess admosghens i proved o be sade Ensure sdequale & werdlabon Ebminabe ol sources of ighilon
Conssder i ek of polenhally @xpHossie i pieres.

8.2 Covironmentsl precaysions
Prevent from enfenng sewers, basements and worpils, of any place whers s accumulabion can be dangenus

Mrrm-emﬂmaﬂlmmmmuﬂwhmnmhmm.m“um'ﬁhlepuhmm
al cyinder salety dewced

6.4 Awleranics to cther sections
Sep Sechons B and 13 tof saposune conirols and dsposal

7. HANDLING AND STORAGE

AN safe

Use of safe work peaciices an recommensded io avold eye of siin contact and inhalation. Do net drag, drop, shde or moll oyinders. The
unconiniied release of 2 gas under pressre may cause phyrscal hamm, Use a sullabke hand tnack for cylinaes mermeeni

L2 Condislons for sale storage including any incompatibilities

e cylinders seowely, in separale area in an epnght posion in cool (<B5°C], dry, well venbilated area, removed fom
sulstances, heat or grition sowrces and foodstults. Ensure cyfinders ane abefled, protected from plysical damage and vabes
mnmn&ﬁe&dmmdwlmahnhﬂmwhmﬂt store emply and full

iogeiher

73 Spscific end uses
Mo inlormation provded

il

8. EXPOSURE CONTROLS | PERSONAL PROTECTION

£.1 Conirod parameters
Expasure standards
Mo saposure standands harve been entened for this product

Biglogical limits
Mo biglogical Imnit values have been enlered for this product

ventiabon & recommended. Flammableexplosive vapours may accumalate in pocry wenbfaled areas
Maintain vapour levels bikw the moommended sxposune standard

PPE
Eye | Face Wear 1atety ghisses
Hands Wear imather gloves
Body Wear safety bools

Rezpirmary Where an inhalabion rsk exists, wear a Type A.Class P11 {Onganic gasesdapours and Partculale) resparaior
‘Whene the boilng posni 15 < 65°C, use an AX flter type

Q0@

9. PHYSICAL AND CHEMICAL PROPERTIES

~Appearancs  COLOURLESS LIGUEFIED GAS

Odour SLIGHT QDCUR
Flammakility FLAMBMAELE

B0OS Date: 15 Aug 2021
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FRODUCT NAME  SOLSTICE® YF REFRIGERANT (R-1ZMYF)

9.1 Information on bask physical and chemical properties

Flash point ETTEy
Boding paint ZAC

Melting point NOT AVAILABLE
Evaparation rate NOT AVAILAELE

pH HOT AVAILABLE
Vapour density 4 (A = 1)

Relative deniiny 053 w0 87

Solubility [water) 198 2 mgi @ 24°C
Vapour pressune BOET hPa & 21 1°C
Upper saplasion limi 12300 13.3 fneal)
Levwar sxplosion limit B % (Etfylene)
Farnition cosfficient 215 {n-Otanck¥ates

Aumoignition lemperature 406°C
Decompesition emperature  NOT AVAILARLE

Wiscosity RHOT AVAILABLE
Explosive propertias NOT AVAILABLE
Oubdising propertes HOT AVAILARLE
Odoaar thireshald ROT AVAILATLE

10. STABILITY AND REACTIVITY

8.1 Reastivity

Carafilly eveesy all informabion provaded in sectons 102 e 108,
103 Chbmical srabilicy

Stable under reccemmendied condions of siorage

10.3 1

Podymenzation will nod ocour

104 Conditions to avoid
Aol shock, fnchon, hedry impac], heat, sparks, open flames and offer ignition Sowrces
0.5 Incompatible materials

Incompatible: with codising agents (e.g hypochionies), akals (eg sodium wydromde) and alialine earth metals (2 9. manganess)
Inscomipabile wilhs Binely draded sluminiom and magneseam .

188 Hazardous ugts
May evolve carbon cxides, ydrogen fluonde and carbonyl halides when heabed o decomposition

11. TOXICOLOGICAL INFORMATION

11.1 Information on toxic wffects
Beute 1oxieiey Barsed on avalable data the classiScabon crend are nol mel
Information avallabide for the Ingredisnts:
Oral LDSD Dermal LDSG Inhalation LCS0
Ingredisnt
2333 TETRAFLUOROPROP-1-ENE - - > 40000 ppensery. (rat] |
Shim ol dasadied a8 a skin imtanl. Cortact will the puefed maleral of escaping compressed gasd may caise
tosthie npary
Eyw Mot classified a5 an eye imitant, Contact with She hquehied malenal or escaping compressed gas may cause
frosibie mpury
SenkitEalion Mol classieid 5% COUSMYG BN of PESPIrMONY BENSLSaoNn
Mutagenicity Mol dlassifed as a mulagen
Carcinogenicity ol clirsadleed &% 3 CaCnGgen
Reproductive hol clssilend 4% 5 reproducine® mn
STOT - single Asptwoeiand. Efects are proporional o oxygen deplacement Ower cxposure may resull n dazingss,

STOT - repasted Mol classifed 88 causing organ damage fram repesled sxposune.

S0E Dale: 79 Aug X
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PRODUCT NAME  SOLSTICE® YF REFRIGERANT (R-1234YF)

SIERLTE
Aspiration Mot dassfied as causing aspiration

12. ECOLOGICAL INFORMATION

121 Tewicity
Mo ecological damage caused by this product, Tomcly bo fishe LCS0 = 157 mg/LiShrs

12.2 Persistance and depradability
This product & rol resdily biodegniiatis

12.3 Biesceumnulative patential
This produc i nol expecied o binaooumulate

12.4 in sail
Becauss of its high volatiity, the product i unbiely 1o couse ground o wirter polioton

128 Ocher adverss aflects

Globad warmeng has been predcied as a polental consequence of the emission of this produsct

13. DISPOSAL CONSIDERATIONS

13.1 wmmmmm
Waste disposal
Legisiation [hapose of i accordance with relevant ocal kegslaban

Cylinders should Be retumed 10 the manufaschaer oF supplier for depotal of contenis.

14. TRANSPORT INFORMATION

CLASSIFIED AS A DANGEROUS GOOO BY THE CRITERIA OF THE ADG CODE

LAND TRANSPORT (ADG) | SEA TRANSPORT [IMDG /W) | AIR TRANSPORT (LATA [ BCAD)
141 UM Numbasr 1 3161 3161 3181
142 Proper LIGUEFIED GAS, FLAMMARLE, LEHFEFIED GAS FLAMMABLE, | LICUEFIED GAS, FLAMMABLE,
Shipping Mames M.CLS. (Donlaing N0 5. {oontaing MOLE, (contars
2 3,3 ieir e cgopsang ) 2.3, 3 J-etrafluoiapropene| 2.3 2, -wiralussopenpans
143 Transpon 21 21 21
hazard class
14.5 Environmental hazards
Mot a Marme Pollutar
14.6 Special precautions for user
Harcham code I¥E
EmS Fd0, 8-
Otheer information Ensure cylnder 5 sepacaled from diver and thad gutlet of rebel device s ot obsinucied. Reler o

Commomnwealh, State and Temtory Dangerous Goods Legislation which conlain reguenements. which

alfect gas siorage and ranspor

15. REGULATORY INFORMATION

Uniform Scheduling of Medicines and Poons (SUSMP),

ChempAlert. Page 5 of 7

AmmemmMumemmnhmhm
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PRODUCT waME SOLSTICE® YF REFRIGERANT (R-1ZMYF)
Classifications mMMMmemmeNrﬁ}um”
Latseling of Chemicals (GHS Revision T)

inwentory listings AUSTRALLA: ABE [Australlan Inventory of Industrial Shemicals)
Al components are Isied on AC, of aee exempl

16. OTHER INFORMATION

Addigional infarmaticn The siorage of significand quantiies of gas cylinders must comply with AS4337 The siorage and
hamdiing of gases n oylnders

PERSOMAL PROTECTIVE EQUIPMENT GUIDELINES:
The recommendabon for protective squipment contained within this report is prowded as a guide
oy me&lh’l‘l‘lﬂm Hﬁhﬂﬂm.mmmwm.

inchuding form of product. frequency and duration of

DELESS el nakd. ared Apply Conliol Methods where Aperopruie

ARBravisens ACGE American Confesence of Gowernmental Ivdusinal Hygienists

CAS # Chemical Absirac! Senice number - used fo uniquedy idenlily chemical compounds

CHS Centrall Mensous. System

EC No EC Mo - Eurcpsean Community Numibser

EM= Emergency Schedules |Emesgency Procedures. fof Ships Carmpng Dangerous
(300ds]

GHS Glabaly Hamonzed System

GTEPG Growp Text Emergency Procedure Gasde

IARC Internabional Agency for Research an Cancer

L&D Listhal Concentration, 50% [ Medan Lethal Concentraton

L&D Lethal Dose, 50/% | Medsan Lethal Dose

magm® Miligrams per Cubic Metre

QEL Oecupational Exposiee Limil

pH redates o hydnogen on concentraton useg a scale of { [Fegh ackdbc) o 14 [Feghly
licaknz]

P Parts Per Milkon

STEL Sheel-Tersn Expotans Lirst

STOTRE  Specibc tieget cegan lomicity (repeaied exposure]

STOT-SE  Specific target cogan kmcity {snghs sxposure)

SLUEMP Sandard for the Uniform Schedulng of Medones and Posons
SWA Sake Wadk Austraka

Ty Thire=shaled Limil Vadue

TWa Time Weighted Average

Report status This document has been compsled by RMT on behalf of the manutacturer, imporier or supplier of the
product and serves as their Safety Data Sheel ('SDS')

It s based on inflormabion concerning the producl which has been provided o BT by e
manufactures, imporier of suppler of obtained fom thind party sources and i beleved o represent
thee eurrent slale o knowledge a8 o the appropiabe salety and handling precautions fof the product
af the wme of ssue. Furher clanbcaton regardg oy aspect of the product shoukd Be oblmned
dere:ciy froem thie manufaclune, impoier of supplor

Whale RMT has tken al dus care 1o nclode accurate and up-io-date mlematon in this 505, & doss
nofd provade @y wamanty 25 10 accuracy of completennss. As far as lawfully possible, RMT acoepts

no Eabiity for amy loss, injry of damage (ncluding consequential loss) which may be suffered o
incurred by any person as a consequente of thesr rehance on the nfamaion contamed in this S0DS

SO0 Dale 19 Aug 2021
ChemAlert. Page & of 7 e

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 159



PRODUCT NAME  SOLSTICE® YF REFRIGERANT (R-1234YF)

Prepared by

Chempflert.

Fisk Managemen Tethnologies
& Veninor Ava Wesl Perih
Westem Austraka 6005

Phaone: #61 B 5322 1711

Fax: &1 8 8322 1754

Emai infodfimmlcom.au

[ End of SDS5 ]
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G. Refrigeration Oil - Safety Data Sheet

MATERIAL SAFETY DATA SHEET
Product Name: BSE POE Senies Revision Date: March 2009
Mot classified as hazardous according io criteria of NOHSC

Fage 10of 6

SECTION1 PRODUCT/SUBSTANCE AND COMPANY IDENTIFICATION

Product Name: BITZER BSE POE Series

Product Descripion:  Polyol Ester

Product Code: 11867330 Ester

Intendad use:  Synthetic refrigeration compressor il

Company Mame: CPI Corparabon Pty Lid

Address: 148 Old Pittwaler Rioad, Brookvale NSW 2100, Austraba

Emergency Tel: [02) 5630 8984

SECTION2Z  HAZARDS IDENTIFICATION

Hazard Classification: MNon hazardous subsiance. Non-dangerous good. Mo special wamning labels are
required. Does not contan any hazardous ngredients at or above reguiated threshalds

The product contains no known carcnogens.  Classsfied in accondance with Approved Cnfena for Classifying
Hazardous Substances NOHSC 1008 and according to Austrakian Dangerous Goods Code:

Mote: This materal shoukd not be used for any other purposse than the ntended use in Section 1 without
expen advice. Health sludies have shown thal chemical edposune may causs polential human health risks
which may vary from person to person

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS

Compositon: Palyal esters
Ingredients: Mo reporable hazardous matenal or substancas up o 100%.

CAS#. Proprietary and mod required,

SECTION 4 FIRST AlID MEASURES

INHALATION Remove from further exposure and remove the source of contamination. Move the victim o
frash air and enswre airways are chéar and use adequats respralory protechon or facemask f there is any
breathing difficulty. i il mist is inhaled, remove to resh air and seek medical aftenton. If respiratory
Emilation, nausea. of UNCONSCICUSNEsS BCCUrs, seek mmediate medical assisiance
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MATERIAL SAFETY DATA SHEET Page 2 of 6

Proguct Mame: BSE POE series

SKIN CONTACT Prolonged exposure may imitate the skin. Remove any contaminated clothing. Wash
exposed skin and contact afeas With scap and water genlly. If product gats under the skin seek immediate
medical aftenbton from a physiczan,

INGESTION Seek medical attention and do nol induce vomiting. Immiediately wash out mouth with clean
wabas,

EYE CONTACT Wash thesoughly with clean water if contact with the eye cocurs. If irritation and soreness
develops of persists, seek miedical atlention.

Advice to Physician Treal sympiomatically.

SECTIONS FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA DO MOT use waler jst.  Appiopdiate media includes carbon dicxide, faam, of dry
chemical to exdinguish llames. Waler fog may be used to cool exposed conlainers

FIRE FIGHTING TECHNIQUES Burming product or fiusd may evolve imtating'noxious fumes. Evacuate area
&5 soon as possible. Firefighters should use protective clothing / equipment and approved self-contasned

breathing apparatus (SCBA). Smoke, fumes, nitrogen and sulphur oxides, and carbon | inorganic products
from incomplete combustion may be present W ater spray may be used to cool fire exposed surfaces and

protect persommel.
FLAMMABILITY PROPERTIES

Flash Point {Open Cup): 230-300° C
Flammability Limits: Not established
Autoignition Temperature: No data

SECTION® ACCIDENTAL RELEASE MEASURES

SPILL MANAGEMENT Wear suitable profective aquipment, especially goggles. Stop source of leak or spill
ff you can do so without rsk.

I the case of small spills, use inen absorben) material (s, sand, sawdus! o diatamaceous aarth ) 1o soak up
the spilled product. Dispose of absorbent matenal in accordance with state or kacal regulations. Wash spill
area with large amaounts of water and detergent.

With larger spdls, dike the spill area for containment and recovery if possible, Place inert absorbent material
onlo the spilage. Prevent spill enlering drains, waterways, sewers, rivers, basements efc. If large quantibes
of this matenal enter the waterways contact the Environmental Pratection Authority

NOTIFICATION PROCEDURES In the event of a spdl or accidental release, nobify relevant authonties in
accordance with all applicable lecal, state and national regulations.
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MATERIAL SAFETY DATA SHEET Page 3 of 6

Product Masme: BSE POE senes

SECTIONT HANDLING AND STORAGE

HANDLING Do not take intemally. Avoid contact with skin, eyes and clothing. Upon contact with skin, wash
with sufficient amounts of walter and soap. Flush eyes with water for 15 minutes and seek medical attention.
Wash contaminated clothing or dispose appropriatedy.

Repeated or prolonged contact with this material should be avoided in order o reduce the possibility of skin
disorders. Observe good personal hygiene, Good ventilation is recommended and avoid buld up of od mast
in the working anea.

Misuse of empty containers can be hazardous. Do nof cut, weld, heat or drill containers. Residue in the
contamer may ignie ¥ exposed to heat. Do not expose container 1o open flame or excess heat. Always keep
contasmver chosed and caps in place.

STORAGE This product is hydroscopee and siorage under dry nitrogen is recommanded. Keep container
tightly sealed ‘when not n use. Store in a cool, dry, well-ventilated area, out of direct sunlight. Keep away
from open flames and obher igniton sources. For sale storage refer to Ausiralian Standards AS1040.

SECTIONE  EXPOSURE CONTROLS | PERSONAL PROTECTION

EXPOSURE LIMITS Mo value assigned for this specific matenal by the NOHSC, However, the threshold
limit value (Exposure Standards) for oil mist is isted as Smg/m

ENGINEERING CONTROLS  Usa in a well veniialed area. Where vapours of of misis are generated and

exposure standards are exceeded, the use of personal respiratory profection aquipment or an adequate
exhaust venbtabion system s recommended.

RESPIRATORY PROTECTION It engmnesering comirols are sbll inadequate, the use of an appnoved
respirator with organic vapour / particulate fiter complying with ASINZS 1715 (Selection, Use and
Maintenance of Respraiory Protectrve Devises) and ASINZS 1718 (Respiratory Protective Devices) is
recornmended. The selection of iype of breathing protection should be based on expert advice. Reference
should be made to the relevant Australian Standards,

In the case of high art-ome concentralions, use an approved suppled-air resparator, operated in positive
precsire mods.

HAND PROTECTION Protectve gioves is normally nol required, but impenious gloves such as nitrie, viton
of neopreng i recommended if required. Contact the glove manufacturer for specific advice on glove
salection. Inspect and replace wom of damaged gloves.

EYE PROTECTION Goggles or safety glasses with side shields are recommended.

BODY AND SKIN PROTECTION Mo skin profection s ordinanly required under normal condibons of use.
In accordance with good industrial hygene practices, precautions should be taken fo avoid skin contact.  If
requered, use a chemical resistance apron to avoid contact of matenal with skin
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MATERAIL SAFETY DATA SHEET Page 4 of 6
Product Mame: BSE POE senes

PERSONAL HYGIENE MEASURES Always observe good personal hygiens measuras. Disposa
contammnaded clothing and foobwear that cannot be cleaned. Always practise good housekesping.

SECTION 3 PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE Liquid
COLOUR  Clear amber / ight yellow tint

BOILING POINT =343°C

MELTING POINT NA

ODOUR  Mad, distinct

SOLUBILITY IN WATER  Insoluble

PHYALUE Not applicable

SPECIFIC GRANMTTY (WATER=1) 054-087

FLASH POINT (Open Cup) 230-300°C

FLAMMABLE LIMITS LEL/ UEL Not Available

AUTOIGNITION TEMPERATURE Mo Data

FLAMMABILITY Combustble Class G liqund (AS 1840). Remove all sources of heat and ignitian.
VAPOUR PRESSURE <0.01 mmHg @ 20° C

EVAPORATION RATE (butyl acetate=1) Mil

VOLATILES (percent by volume) 0%

SECTION 10  STABILITY AND REACTIITY

STABILITY Stable under normnal conditions of storage and handling
HAZARDOUS POLYMERIZATION Wil not occur
MATERIALS TO AVOID Strong oxidizers
CONDITIONS TO AVOID Excessive heal o sources of ignition
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MATERIAL SAFETY DATA SHEET Page Sof B

Product Name: BSE POE saries

HAZARDOUS DECOMPOSITION PRODUCTS  Matenal does not decompase at ambient temperatures.
Analogous compounds evolve carbon monaxide, carbon dioade, and other unidentified products and
fragments when bumed.

SECTION 11 TOXICOLOGICAL INFORMATION

TOXICOLOGY INFORMATION This product contains synthetic base ods thal through process conditions,
chemical analysis and resulls of mutagenicity all support thesa oils should not cause skin cancer.

INHALATION May cause imitation lo the muecous membrane and upper airways, especially if the malenal is
heated or mists are generated andfor is used in poorly ventilaled areas. Symploms may include headache,
dizziness and nauses,

INGESTION May cause irritation to the mouth, oesophagus and stomach, Symploms may include nausea,
vismiting and dearmhoea.

SKIN Unliely bo imitate on bref contacl. Repeated or prolonged contact may dry and defat skin, resulting
in skin imtabon and possible dermatits.

EYE May cause sight to moderate transplant eye mmtabon, resultng in redness, stinging and achrymation.

CHRONIC EFFECTS Prolonged or repeated contact with this material may result i skin imitabon leading to
dermatitis.

SECTION 12 ECOLOGICAL INFORMATION

ENVIRONMENT PROTECTION  This infrmation is based on data available for the matenal, the
components of the malenal, and similar materials.  Prevent this matenial from entenng the emvironment.

SECTION 13 DISPOSAL CONSIDERATIONS

WASTE DISPOSAL Disposal of waste must be m accordance with state, local, EPA and nabonal current
applicable laws and regulations.

DISPOSAL RECOMMENDATIONS Incnerate thes malenal and all associated wasles in an enciosed burner
in a licensad facity  Empty containers may contain residue and can ba dangerous, Empty drums should be
safely stored until taken for recycling, recovery, or disposal in accordance with govemment regulations. Do
not pressursse, cul, weld. braze, solder, drill, grind, or expose such containers to heal, flame, sparks, stalic
eleciricity, or other sourcas of ignibon, This may result in an explosion and causa injury of death
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MATERIAL SAFETY DATA SHEET Page 6 of 6
Product Name: BSE POE senes

SECTION 14 TRANSPORT INFORMATION

This matenal & not classified as 3 Dangerous Good according 1o the Australian Code for the Transport of
Dangercis Goods by Read and Rail and IATAICAD, IMDG..

UN. NUMBER Mone allocaled

PROPER SHIPPING NAME Mone allocated
DG CLASS None allocated

HAZCHEM CODE Mone allocated

PACKING GROUF MNone allocated

SECTION 15 REGULATORY INFORMATION

Matenal s not hazardous as defined by the Approved Criteria for Classifying Hazardous Substances
MOHSC: 1008,

Product i not regulaled acocording io Ausiralian Dangercus Goods Code.

POISONS SCHEDULE Mo Poison Schedule number aflocated by the Standard for the Uniform Scheduling
of Drugs and Poisons (SUSDP) established under the Therapeutic Goods Act

Comphes with the following natsonal'regional chemical inventory requirements; AICS. IECSC, DSL, EINECS,
ENCS. KECI, PICCS, TSCA. The product contains na known carcinogens.

SECTION 16 OTHER INFORMATION

The mformation and recommendations contained herein are, 1o the best of our knowledge and belief, accurate
and reliabde as of the date issued. The information and recommendations are offered for the user's
consideration and examination. All reasonable care has béen taken 1o ensure that the information and advice
contained herein are accurate at the ome of panting. However, CP| Corporation acoepis i 1omuous of
contractual liability for any loss of damages suffered as a consequence of rekance on the informabon and
advice contained heren. | is the user's responsibiity fo satisfy riself thal the product s surtable for the
intended use. If buyer repackages this product, i is the user's responsibdity 1o insune proper health, safety
and other necessany information is included with and'or on e contaimer. Appropriale wamings and sabe-
handling procedure should be provided to handlers and usars. Alterabon of this documeant is sinctly
prohibited.

weeeeeee END OF MSDS —
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H. Vacuum Pump Oil - Safety Data sheet

MATERIAL SAFETY DATA SHEET
BVA VAC 235

SECTION 1: CHEMICAL PRODUCT & COMPANY IDENTIFICATION

Product Name VAC 235 Date Prepared October 24, 2001
Chemical Family Petroleum Hydrocarbons Prepared By David J. Vincent
Manufacturer: Phone 1-810-348-4920
BYAOILS

P.0. 930301 Emergency Phone | CHEMTRAC
TR, M. S 1-800-424-6300

Material Uses : All purpose vacuum pump oil

SECTION Hi: Composition & Information on Ingredients

EXPOSURE LIMITS
Chemical Name CAS# |TWA(ppm) |STEL (ppm) | CEIL (ppm) | % by VNV
Severely Hydrotreated Paraffinic Oil | 72623-84-8 | Smg/m’ (ol NA NA 100
Mist)

Toxicological data on Ingredients Acute oral toxicity : LD50 > 5000 mg/kg (rat)

SECTION Ili: Hazard Identification

Eye: May cause eye irritation.

Inhalation : if sprayed or misted may cause chemical pneumonitis.

Ingestion : Low toxicity on ingestion, has laxative etfect.

Skin : Minimally irritating. Prolonged or repeated contact may cause dermatitis.

SECTION IV : First Aid Procedures

Eye: Copious warm water flush-15 minutes. Physician assessment if eyes inflamed.
Skin: Remove contaminated clothing-Launder or dry clean clothes before reuse. Dispose of
leather articles.
inhalation : Evacuate to a safe area with plenty of fresh air. Allow victim to rest in a well ventilated
area then seek medical aid immediately.
Ingestion : DO NOT induce vomiting. Consult a physician.
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BVA VAC 235 Page 2 of 5

SECTION V : FIRE FIGHTING PROCEDURES

Flammability of Product  Low Fire Hazard

Auto Ignition Temp. 235/ (435F)

Flash Point COC 166 (330F)

Flammability Limits Not Applicable

Products to avoid Strong oxidizing agents, including peroxide, chiorine and strong acids.
Unusual Hazards : Burning fluid may evolve irritating/noxious fumes.

Extinguishing Agents:  Dry chemical, CO, foam, water fog,

Protective Clothing : Firefighters should use pressure demand NIOSH/MNSA approved self-contained
breathing apparatus and full protective gear.

Firefighting Procedures :  SMALL FIRE : Use dry chemicals, CO, water spray or foam,
SMALL QUT DOOR FIRE ; may extinguished with a portable fire extinguisher.
LARGE FIRE : Use dry chemicals, CO, water spray or foam Do not use water jet.
Respiratory and eye protection required for fire fighting personnel. A self
contained breathing apparatus should be used for all indoor fires.

SECTION VI : ACCIDENTAL RELEASE MEASURES

Personal Protection : Wear protective clothing including splash proof goggles, rubber gloves and
rubber overshoes. Remove all contaminated clothing promptiy.

Procedures: Floor may be slippery: use care to avoid falling. Contain spill immediately with
inert material (e.g. sand, earth). Transfer liquids and solid diking material to

separate suitable containers for recovery or disposal.

CAUTION: Keep spills and cleaning runoff out of municipal sewers and open
bodies of water.

SECTION VIl : HANDLING AND STORAGE

Avoid contact with eyes, skin and clothing. WASH hands after handling and before eating.
Ensure that containers are properly secured before moving.

Keep container closed and keep away from oxidizing materials.

Store in a cool-well ventilated area.

“Empty” containers retain residue (liquid and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT,
WELD, BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS,
STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY MAY EXPLODE AND CAUSE INJURY OR
DEATH. Do not attempt to clean since residue is difficult to remove. "Empty” drums should be completely
drained, properly bunged and promptly returned to a drum reconditioner. All other containers should be
disposed of in an environmentally safe manner and in accordance with governmental regulations. For work
on tanks refer to Occupational Safety and Health Administration regulations, ANSI Z49.1, and other
governmental and industrial references pertaining to cleaning, repairing, welding, or other contemplated
operations.
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BVA VAC 235

Page3 of 5

SECTION Vil : EXPOSURE CONTROLS AND PERSONAL PROTECTION

Eye Safety glasses (ANSI ZB7.1) or approved equivalent.

Skin For direct contact of more than two hours Viton or Nitrile gloves are needed,
otherwise PVC gloves may be used. Wear long sleeve clothing to minimize contact.

Inhalation Use in well ventilated area. If mist is being generated and exceeds the TWATLV listed
below than a respiratory program meeting OSHA 1910.134 and ANSI Z88.2
requirements must be followed.

Engineering Controls | General Ventilation

Exposure Limits TWA 5mg/m": manufacturers recommendation based on ACGIH TLV for oil mist

Hazardous Analogous compounds evolve carbon monoxide, carbon dioxide, and other

Decomposition: unidentified fragments when burned.

SECTION IX : PHYSICAL & CHEMICAL PROPERTIES

Appearance Clear Specific Gravity (WATER=1) 0.875

Physical State LiQuiD pH (1% ) Not Applicable
Color Colorless to light straw Volatility Non-Volatile
Odor Hydrocarbon Viscosity Sus 330

Vapor Pressure 0.0225mm of Hg@ 20C Meiting Point( Pour Point) OF (-171C)
Vapor Density Not Applicable Solubility in Water insoluble

SECTION X : STABILITY & REACTIVITY

Stability: Stable

Conditions to Avoid: Excessive heat, formation of oil mist.

Material to Avoid: Strong oxidants such as liquid chlorine, peroxides, concentrated oxygen, sodium
hypochlorite, calcium hypochiorite

Hazardous Analogous compounds evolve carbon monoxide, carbon dioxide, and other

Decomposition: unidentified fragments when bumed. See Section 5.

Hazardous Will not occur.

Polymerization:

Corrosivity Mot Applicable

SECTION X I: TOXICOLOGICAL INFORMATION

Routes of Entry : Skin contact and Inhalation

Dermal LD50 - Rabbit

> 5000 mg / kg

Toxicity to Animals

Oral LDSO > 5000 mg/ kg (rat)

Chronic Effects on Humans | If sprayed or mist may cause chemical pneumonitis. Prolonged exposure to

skin may cause chapping, cracking or possible dermatitis.
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SECTION Xil : ECOLOGICAL INFORMATION

Ecotoxicity Not Determined
BODS and COD Not Determined
Toxicity of Products of | Not Determined
Biodegradation

SECTION XIll : WASTE DISPOSAL

Consult your local or regional authorities. Preferred waste management priorilies are (1) recycle or reprocess.
(2) incineration with energy recovery; (3) disposal at licensed waste facility. Ensure that disposal or
reprocessing is in compliance with local, state and federal regulations.

SECTION XIV: TRANSPORT INFORMATION

This product is non-hazardous. The product contains no known carcinogens. No special wamning labels are
required under OSHA 29 CFR 1910.1200. OSHA hazard waming are mot applicable for this product; Theretore
no OSHA Warnings would appear on the label. No EPA hazard classification code.

DOT Classification Not DOT controlled

DOT (Pictograms) None

SECTION XV : REGULATORY INFORMATION

Degree of Hazard NFPA HMIS HAZARD RATINGS
Health o ] 0 Insignificant
Fire 1 1 1 Moderate
Reactivity 0 0 2 | High
Specific Hazards Mone 3 Extreme
Personal Protection Index a 4 Extreme
Other Regulations All components of this formulation are listed in the Domestic Substances List

(DBL.. Canadian) and in the Toxic substance Control Act Inventory (TSCA).
The product contains no known garcinogens.

WHMIS (Canada) Not a WHMIS controlled material

DSCL (EEC) Not controlled under DSCL (Europe)

CERCLA (40 CFR 302.40) Mot Listed, no reportable quantities

EPCRA or SARATITLE I Not Listed
Section 313 Toxic Chemicals

Notice To reader

To the best of our knowledge the information contained herein is accurate, However, neither the above
named supplier nor any of its subsidiaries assumes any liability whatsoever for the accuracy or completeness
of the information contained herein. Final determination of suitability is the sole responsibility of the user. All
miaterials may present unknown hazards and should be used with caution. Although certain hazards are
described herein, we cannot guarantee that these are the only hazards that exist.
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I. Flammable Refrigerant Gases Position Paper

hd

SafeWork NSW

Flammable refrigerant gases position paper

This Position Paper was developed by the Heads of Workplace Safety Authorities
(HWSA) and provides information on the obligations of work health and safety duty
holders with respect to the use of flammable refrigerant gases at workplaces.

1. Scope

This paper concerns refrigerant gases classified as Division 2.1 flammable gases under
the Australian Dangerous Goods Code or classified as Flammable Gas Category 1 using
the Globally Harmonized System (GHS). It covers general work health and safety /
occupational health and safety (WHSOHS) duties, however, readars should chack thair
legisiative responsibilities at the state/territory and Commonwealth level in relation to
warking with refrigerants.

It includes information on:

= the use of flammable refrigerant gases in stationary and mobile (vehicle) workplace
environments (including fixed or portable plant);

* how to manage the risk of fire and explosion from refrigeration and air-conditioning
systems 'containing lammable refrigerant gases and

« the storage and handling of flammable refrigerant gases.

This decurnent does not addrass the transport of refrigerant gases. The application of
WHSIOHS legislation in domestic environments is in scope only when work is being
conducted, for example during installation or servicing of a domestic refrigeration systam.

Whilst refrigerant gases may have one or more of a number of hazards (eg toxicity, irritant
properies, lammability, environmental hazards) this paper focuses on the issue of
flammability. The general duty of care provisions in the WHS/OHS legislation apply to all
waorkplace hazards, including those not in the scope of this paper such as Flammable
Gas Category 2 substances.

The term “must” is used where there is a WHS/OHS legislative duty. As this position
paper applies broadly to varicus Australian jurisdictions, references to specific sections of
the legisiation are nal provided and anguiries on this should ba directad 1o the ralavant
regulator (Section B).

2. Background

The use of flammable refrigerant gases, such as hydrocarbons, flammable
hydrofluoroclefins (HFOs, ag R1234yf) and R32 has increased in recent years as
organisations seek to minimise the use of ozone depleting gases and synthetic

1k
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greenhouse gases with high global warming potential.

Ozone depleting substances and synthetic greenhouse gas refrigerant gases
(fluorocarbons) are scheduled under the Commeonwealth's Ozone Protection and
Synthetic Greenhouse Gas Management Act 1989, All practitioners installing or working
an systems that are designed to contain a fluorocarbon refrigerant must held an
appropriate licence granted under the Ozone Protection and Synthetic Greenhouse Gas
Management Regulations 1983,

A licence under the Ozone Protection and Synthetic Greenhouse Gas Management
Regulations 1995 is not required for the usa of HFOs. The use of refrigerant gases other
than those in the scope of the Commonwealth legislation does not require a licence in
most jurisdicticns.

Queensland requires individuals or businesses o have a licence o handle hydrocarbon
refrigerant gases, however there is not a mandatory national licence for warking with
flammable refrigerant gases. There is a voluntary national accreditation scheme available
for key refrigerants not covered by a national licence, inciuding hydrocarbons and HFO
1234yt (refer to the Australian Refrigeration Council item in Section 6 for more
information),

3. Risks of flammable refrigerants

As the use of lammable refrigerants is increasing, there is a need to ensure duty holders
have acoess o consistent information on how to manage WHS/OHS nsks associated with
these substances.

Some recent workplace fire incidents concerning flammable refrigerant gases have
directly contributed to injuries, deaths and damage to property globally, including in
Australia and New Zealand. Combustion products of some refrigerants and mixtures are
toxic, for example halogenated refrigerants release hydrogen fluoride or carbonyl
dichloride (phosgena) in a fire. It should be noted that lubricant/refrigarant mixtures may
be flammable even if the refrigerant is non-flammable (SafeWork NSW, 2016) and that
combustion products of non-flammable halogenated refrigerants are also toxic.

Some refrigerants are a blend of gases, and some blends (called zectropic blends)
change in compoasition if leaks aceur (due io different bailing points), which camn lead to
unpredictable hazard properiies.

Thie use of mercaptan or other odourants to add a waming property to hydrocarbon
refrigarants is declining, however may be required in some jurisdictions. When an
adourant is used, it may become ineffective over time, depending on the design of the
equipment, People should be aware that flammable refrigerant leaks may be odourless.

The WHS/OHS legislation includes broad duties for risk management. The measures
taken to manage risk should be proportionate and appropriate lo the level of risk. The law
uses the tarm “so far as reasonably practicabla” to ensure the genearal duties are applied
al a level proportionata 1o tha risk.

if4
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4. Issues

a) Compatibility of refrigerant gases with the refrigeration system - Rafrigerant gases
must be compatible with the refrigeration system. This determination must be made by a
competant parson®, who has axperiance in this matter and whe may have undertaken
relevant formal training. A competent person is one who has acquired through
training, qualifications or experience the knowledge and skills to conduct the task
safely.

Canvering a refrigerant system to use an alternative refrigerant must only be conducted
in accerdance with advice from the eriginal equipment manufacturer or a competent
person. A refngerant should only be used in equipment that is designed or re-designed
for its use.

Topping up using different refrigerant gas types presents a safety risk for the worker as
wall as to those people who use that plant after the work has been completed. Systems
should only be toppad up with the sama refrigerant as is in the system.

b) Communication and provision of information - Refrigeration systems must be clearly
labelied as to the refrigerant in use. Labelling may be supplemented by signage, placards
and documentation. This is essential for the safety of refrigerabion technicians as they
may not have gas detection/identification equipment (however such equipment is strongly
recommended).

There is a lack of information in relation to which workplaces use flammable refrigerants.
and the quantities used, placing reliance on duty holders to have effective communication
systems (for example, systems to inform emergency services organisations).

¢) Fire and explosion risks - There should be systems in place to reduce fire and
explosion risks and manage potential hazardous atmospheres where flammable
refrigerants are in use, appropriate to the risks.

d) Worker competancy - All people with WHS/OHS duties in relabion to flammable
refrigerant gases must be competent to conduct that role safely. The required level of
training, qualifications. and/or experience to conduct a task will depend on the complexity
of the task and the associated hazards. Duty holders should ensure that systems are in
place to select workers, including contractors, with appropriate competencies, or to
ensure appropriate training is provided to such workers.

e) Compliance concerns - Current levels of WHS/OHS compliance are inadequate in
some cases, and this could lead to adverse outcomes such as fire, injuries or fatalites.

5. WHS/OHS Regulators’ Position = Responsibilities of Duty
Holders

5.1 Importers and manufacturers of flammable refrigerant gases

314
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a) Importers and manufacturers of flammable refrigerant gases must classify the
substance in accordance with the GHS?. Fer guidance, refer to the Safe Work Australia
(SWA) publication Guidance on the Clazsification of Hazardous Chamicals undar fhe
Work Health and Safefy Regulations.

b) Where a refrigerant gas is classified as a hazardous chemical (including a flammability
hazard), the importer and manufacturer must prepare 28 compliant Safety Data Sheet
(SDS) and label. Refer to the model SWA Codes of Practice Preparation of Safety Data
Sheets for Hazardows Chemicals and Labelling of Workplace Hazardous Chemicals for
detailed requirements.

¢) Importers and manufacturers of refrigerant gases may also classify the products in
terms of flammability and toxicity using AS/NZS ISO 817:2016 Refrigeranis — Designation
and safely classification. This is not mandatory under WHSJ/OHS legislation; however
these classifications can be considered additional information and included on the SDS
and label.

d) The importer and the manufacturer of a refrigerant gas that is a hazardous chamical
must ansura that the product is corractly packed, which for flammabla gasas or gasas
under pressure, requires compliance with the Australian Dangerous Goods Code (ADG
Code).

5.2 Designers of refrigeration systems

a) Designers of refrigeration systems must eliminate risks associated with the system so
far as is reasonably practcable. Where nsks cannot be eliminated, they must be
minimised as far as is reasonably practicable. This includes risks to people whao install,
maintain, construct, dispose of or use the system, and those in the vicinity of the system
at a workplace.

b) Designers of refrigeration systems should refer to the relevant Standards (see Section
&) for information en design measures to prevent the release of refrigerants and other
controls,

¢) Designers of mobile, portable or stationary refrigeration systems that use or are
compatible for use with flammable refrigerants must control any flammability hazards and
risks and any other hazards or risks associated with the refrigerant. Designers should
have relevant experiance and training, including accredited courses run by registerad
training institules or eguivalent where available, for axample:

= LUEEMEEJITTA = Design hydrocarbon refrigerated systems.,

« UEENEEMOS52A - Classify hazardous area — Gas atmospheres

« LUEENEJ174A — Apply safety awarenass and legal requirements for hydrocarbon
refrigerants

« UNEENEEJ108A — Recover, pressure test, evacuate, charge and leak test
refrigerants

Designers of complex refrigeration systems may hold relevant tertiary qualifications.
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d) Flammable refrigerants may be odourised to aid in their detection. Note: Odourants
may fade with time in some circumstances.

@) The refrigerant gas quantity (charge size) must be appropriate to the room or
enclosure size and use. Refrigerant gases and gas blends, which contain one or more
flammable refrigerants, must have a charge limit equal to the lewest change limit
applicable to any constituent. See AS/NZS 5149.1 for more information on charge limits.

f) Gas detection equipment should be installed to detect leaks from larger stationary
direct systems (where a rupture or leak would cause refrigerant release to an occupied
space), 8g machinery rooms or cold rooms. It is also recommended that whare
practicable. stationary air conditioning equipment using flammable refrigeranls should use
a flammable gas datector alarm system for the air leaving the cooling coil. Gas detection
equipment should also be considered for smaller systems where a fammable refrigerant
release could result in a flammable atmosphere, such as where the room is small. Such
gas detection systems can be interlocked fo shut down the system in the event of a leak if
this is appropriate for the system. More information is available in AS/NZS 5149,

g) Designers of refrigeration systems should provide the following information 1o peopla
who use, store, construct or maintain the syslem at a workplaca:

« Specify one or more refrigerants which are compatible with the system;

« Any areas classified as hazardous areas in terms of fire risk as far as practicable
{including documentation as per AS/INZS 60079 where the application is in the
scope of that standard). and

+ Instructions on the safe use and maintenance of the system.

h} Refrigeration systems must include labelliing or signage specifying the refrigerant used
and any hazards associated with that refrigerant. Refer to jurisdictional legislation for
specific labeling or signage requirements.

5.3 Manufacturers, importers and suppliers of refrigeration equipment for
use in workplaces

a) Manufacturers, importers and suppliers of refrigeration equipment must eliminate risks
associated with the system so far as is reasonably practicable, Where risks cannot be
eliminated. they must be minimised as far as is reasonably practicable. This includes
risks to people who install, maintain, disposa of or use the systam, and those in the
vicinity of the systemn at a workplace.

b} Manufacturers, importars and suppliers of refrigeration syslems must provide
adequate information to clients in relation to the refrigeration system, its potential
hazards, and instructions for safe installation and use. Details of the type of information to
provide are available in AS/NZS 51492 (Section 5.4) and other applicable standards (eg
the AS/NZS 80335 series covering vending machines, refrigerators, freezers, dryers,
commercial refrigarating appliances, air conditioning and heat pumps).
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¢) Manufacturers, importers and suppliers of refrigeration systems for use in workplaces
should have relevant experience and training, including completing relevant units of
competency or equivalent, for example:

UEENEEJ1T4A = Apply safety awareness and legal requirements for hydrocarbon
refrigaranis

5.4 Suppliers of refrigerant gases for use in workplaces

a) Suppliers of refrigerant gases must eliminate risks associated with the intended use,
siorage and disposal of the substance, so far as reasonably practicable. Where risks
cannot be eliminated, they must be reduced as far as is reasonably practicable. This
includes risks to people who use the gas, maintain the refrigeration system, or dispose of
the gas, and those in the vicinity of the refrigeration system or gas storage area at a
warkplace.

b) Suppliers must provide adeguate information to clients in relation to the refrigerant
gas, covering potential hazards and instructions for safe use.

¢) Suppliers of hazardous chemicals must provide compliant 5DS and ensure the
supphed product is correctly packed and labelled.

5.5 Refrigeration technicians, engineers and businesses that install or
maintain workplace refrigeration systems

a) The installer of a stationary or mobile workplace refrigeration system must eliminate
nsks associated with the system, so far as reasonably practicable. Where risks cannot be
eliminated, they must be minimised as far as is reasonably practicable. This includes
risks to people who install, maintain, dispose of or use the system, and those in the
wicinity of the system at a workplace.

b) Businesses that install or maintain refrigeration systems must ensure the refrigerant is
compatible with the system, and that this compatibility is documented. For example, the
specifications for the system should documant the compatible refrigerant/s,

c) Where an alternative refrigerant is being considered, the compatibility of this refrigerant
with the system must be assessad and documentad by a compatent parson prior 1o tha
substitution. A person changing a refrigerant to a more flammable refrigerant takes on a
role similar to that of a designer of a refrigeration system. For example, for a fixed system
a refrigeration engineer must assess the suitability of the system for use with the
altemative refrigerant, and ensure compliance with relevant standards including AS/NZS
5149, and the AS/NZS 3000 and other electrical standards.

d) Where the system falls under the scope of AS/NZS 3000 (the "Wiring Rules”) generally
and specifically Clause 7.7 "Harardous Areas (Explosive Gas or Combustible Dusis)” and
compliance with AS/MNZS 3000 is mandatory via the applicable jurisdiction’s elactrical
regulations, the person in control of the installation must classify the hazardous areas in
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accordance with Clause 7.7 (which invokes the hazardous area standard ANNZS
60079.10.1). As a guide, mast large fixed systems using flammable refrigerants in most
jurisdictions must comply with these requirements.

@) If plant such as registerable pressure vessels is involved, re-registration by the
WHS/OHS regulator may ba required.

fl Tha businass operating the workplace or vehicle should also be consulted prior to a
rafrigerant substitution and should approve the substitution prior to it proceading. In the
absence of written confirmation from a competent person on the suitability of an
altermative refrigerant, the alternative refrigerant must not be used.

g) Systems for leak detection and emergency management must be suited to the
refrigerant and propertionate to the risks. Further information is provided in AS/NZS 5148,

h) Technicians must be provided with information and training on the hazards and safe
use of the specific refrigerants they use or are likely to encounter in their work. The
employer of a refrigeration technician has a duty to ensure the technician has been
informed and traned so far as practicable to manage risks to health and safety.

i) Refrigeration technicians must be competent to manage any foreseeable hazard
{including a flammability hazard) during installation or maintenance work. They should
have relevant experience and training, and where flammable refrigerants are or may be
used, this should include relevant units of competency or equivalent, for example:

« UEENEEJ174A - Apply safety awareness and legal requiraments for hydrocarbon
refrigerants

= UEENEEJ175A = Service and repair self-contained hydrocarbon air conditioning
and refrigeration systems

= UEENEEJ176A - Install and commission hydrocarbon refrigeration systems,
componants and associated equipment

s UEENEEJ177A - Design hydrocarbon refrigerated systems (where applicabla).

Installers of complex refrigeration systams may hold relevant tertiary qualifications.

There is a voluntary national accreditation scheme available to assist refrigeration
technicians to upskill in relation to key refrigerants not covered by a national licence,
including hydrocarbons and HFQO 1234yf (refer to the Australian Refrigeration Council
item in Section 6 for more information).

Guidance in relation to vehicle air-conditioning is available in the Department of the
Enviranment, Water, Heritage and the Arts (DEWHA) Code of Practice Control of
refrigerant gases during manufacture, installation, servicing or de-commissioning of motor
vehicle air-conditioners. The cumrent edition does not cover flammable refrigerants. [Note:

Any person who handles refrigerant gases containing scheduled ozone depleting
substances or synthetic greenhouse gases, or carries out wark on refrigeration and air
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conditioning equipment containing these gases, must hold a national Refrigerant
Handling Licence under the Ozone Protection and Synthetic Greenhouse Gas
management Regulations 1995].

i) Businesses amploying refrigeration technicians should develop safe work procedures
for working with flammabile refrigerants. For example, safe work procedures should
include matlers such as:

.. Confirming the type of refrigerant present.
ii. Do not top up a refrigeration system without first checking for and fixing any leaks.

ili. Only use electrical equipmeant that is rated for hazardous area use (eg flame-proof or
intrinsically safe) near sources of lammable refrigerant {where there may ba a leak or
release). The hazardous area classification document (see also 5.5 d) developed in
accordance with AS B00T9.14 provides specific requirements, for axample on the use of
electrical equipment suitable for use in the hazardous area.

iv. Whenever a flammable refrigarant is placed in a vehicle air-conditioning system, affix a
label in 2 prominent placa in the angine bay o make it clear what refrigerant is used. and
how much is used. It should incorporate a flammable gas (Division 2.1) class label or
GHS pictegram. Refer also to the DEWHA Code of Practice Conbraf of refrigerant gases
during manufacture, installation, servicing or de-commissioning of motor vehicie air-
conditioners.

v. Information must ke provided whenever a flammable refrigerant is used in a stabionary
system, including appropriate labelling and/or signage. Placards may be required
depending on quantities. The system owner must be provided with the SDS for the
substance and provision should be made for leak detection and emergency management
on a risk basis.

vi. For jurisdictions using WHS legislation, it should be noted that Regulation 51 of the
model WHS regulations requires a person conducting a business or undertaking at a
workplace to manage risks to health and safety from a harardous atmosphere at the
workplace, where a hazardous atmosphere includes atmospheres with lammable gases
at mare than 5% lower explosive limit (LEL). Management of such atmospheres and
associated risk control measuras may ba achieved by following recognisad industry
standards, such as ASIMES 57149 and ASMNLS G0079.10 within their scope of application.

k) Businesses installing or maintaining refrigeration systems should consider the
purchasa of portable gas detection and identification syslems. Note! these systems rely
on regular maintenance and calibration and operator training and results may be affected
by environmental factors. Altermnatively, portable gas detection and identification
equipment may be hired, or safe work methods that minimise risks from all potential
rafrigerant hazards so far as is reasonably practicable may be developed and
implemented.

B/14

VU22583 Handle Class A2/A2L Flammable Refrigerants Draft version: 2.1
November 2021 Copyright © 2021 ARC Page 178



1) Certification, inspection and maintenance records should be available for apparatus
used in hazardous areas. These records should include the suitability of the equipment
for hazardous areas, delails of all inspection’'maintenance and the details of the
compatent person who conducted the inspection/maintenance.

m) In Queensland, a licence is required for handling hydrocarbon refrigerant gases.
Contact your regulater for more information.

5.6 People conducting a business or undertaking, employers and people
with management or control of workplaces where flammable refrigerant
gases are used in refrigeration or air-conditioning systems

a) The person conducting a business or undertaking (PCBU)* involved in the storage or
handling of hazardous chemicals must eliminate risks associated with this storage or
handling so far as reasonably practicable.

Whaere risks cannot be eliminated, thay must be minimised as far as is reasonably
practicable. This includes risks to people who install, maintain, dispose of or use the
system, and those in the wicinity of the system at a workplace. Minimising risks as far as
is reasonably practicable means that more controls will be required for larger or higher
nsk refrigeration systems (eg commercial cool room) compared with small, low nisk
refrigeration systems {eg domestic type refrigerator).

k) PCBUs must ensure that only competent workers work on air-conditioners and other
refrigeration systems, particularly those containing flammable refrigerants. Examples of
suitable units of competancy include:

« UEEMEEJ174A ~ Apply safety awaraness and legal requirements for hydrocarbon
refrigeranis

= UEENEEJ175A — Service and repair self-contained hydrocarbon air conditioning
and refrigeration systems

« UEENEEJ176A — Install and commission hydrocarbon refrigeration systems,
components and associated eguipment

« UEENEEJ177A - Design hydrocarbon refrigerated systems.

[Note: Any person who handles prescribed refrigerant gases or caries out work on
refrigeration and air conditioning equipment which may contain prescribed gases must
hold a national Refngerant Handling Licence under the Ozone Protecton and Synihetic
Greanhousa Gas Managemant Regulations 1995]

Tertiary qualifications may be appropriate for persons conducting complex work with air
conditioning and refrigeration systems.

c) Workers must be provided with information and training on the hazards and safe use
of tha spacific refrigerants to which they could be exposed.

d) Gas detection equipment should be installed to manage the risk of leaks from larger
syslems.
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e) Before using flammakble refrigerants as a substitute to re-gas a refrigeration system
designed for less lammable refrigeranis, the PCBU must obtain written advice from a
competent person (preferably the system's designer, manufacturer or supplier) on the
suitability of the specific refrigerant for the system and the safety controls or system
modifications required.

f) The PCBU should have systems in place to ensure that if a system needs additional
refrigerant, the same type as is in the system should be used, 1o avoid creating a
refrigarant mixture with unknown hazards.

g} The PCBU should implement a preventative maintenance program for the refrigeration
systemn in accordance with the manufacturer's instructions or to an egquivalent standard,
and should ensure maintenance and inspection records anre Kept,

h) The FCEL must use information from the designer of the refrigeration system to
identify hazardous areas. and ansure safe systems of work (eg hot work permits) are in
place for hazardous areas.

4 Including an employer or a person with management or control of a workplace

i) If using a flammable refrigerant in a mobile system. the system should be labelled in a
prominent place such as the engine bay 1o make it clear what refrigerant is used, and
how much is used (charge size). The label should incorporate a flammable gas (Division
2.1) class label or GHS pictogram.

1) Adequate information must be provided whenever a flammable refrigerant is used ina
stationary system, including appropriate labelling and signage. Placarding may be
required depending upon quantities. The PCBU must obtain the SDS for the refngerant,
include it in the hazardous chemicals register and make it available to workers who may
be exposed to the substance; and provision must be made for emergency management.

k) The PCBU may require placards and manifests and in some jurisdictions may need 1o
notify the regulator of the use of the refrigerant, depending on the hazard classification
and quantity of the refrigerant.

I} The PCBU should check conditions of equipment warranties and insurance policies
prior 1o using alternative refrigerants, including whather the usa of an alternative
refrigerant should be disclosed o the insurer.

5.7 People conducting a business or undertaking (including employers)
for the recovery, reclamation or disposal of refrigerant gases

a) PCBUs involved in the recovery, reclamation or disposal of hazardous chemicals must
eliminate risks associated with this work so far as reasonably practicable. Where risks
cannot be eliminated, thay must ba minimised as far as is reasonably practicable. This
includes risks to people who conduct the weork or others in the vicinity of the work.
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b) PCEUs must ensure that only competent workers handie flammabile refrigerants.
Depending on the nature of the work and the specific refrigerants, examples of suitable
units of competency include:

» UEENEEJ174A - Apply safety awareness and legal requirements for hydrocarbon
refrigerants

« UEEMEEJ1TSA - Serviee and repair self-contained hydrocarboan air conditioning
and refrigeration systems

[Note: Any person who handles prescnibed refrigerant gases or carnes oul work on
refrigeration and air conditioning equipment which may contain these gases must hold a
national Refrigerant Handling Licence under the Ozone protection and Synthetic
Greenhouse Gas Management Regulations 1995.]

&) Workers undartaking recovery, reclamation or dispasal activities must ba provided with
information and training on the hazards and safe handling of the specific refrigerants they
handie.

d) Businesses reclaiming or disposing of refrigerants

should use appropriate gas detection and identification systems. Note: these systems
raly on ragular maintanance and calibration and on operator training and results may ba
affectad by environmantal factors.

&) PCEBUs involved in the recovery, reclamation or disposal of refrigerant gases should
ensure there is a procedure in place to identify the refrigerant. and a safe disposal
procedure appropriate to each type of refrigerant.

f) It is an offence o discharge ozone depleting substances and synthetic greenhouse
gases o the atmosphere whether in a mixture with other gases or not

) It is good practice to recover all synthetic refrigerants, including those for which
racovery is mol mandatory, for example R1234yl.

h) PCEUs should have recovery units and cylinders suitably rated and labelled for
refrigerants likely to be encounterad.

i) PCBUs involved in recovery, reclamation or disposal of refrigerant gases should refer to
relevant standards and guides for information on requiremeants under other lagislation.

5.8 Storage of flammable refrigerant gases

Flammable gases should be stored in accordance with relevant standards, including
ASNZIS 4332 Storage of gases in cylinders and for LPG, AS/INZS 1596 The storage and
handling of LP gas.

5.9 People transporting flammable refrigerant gases
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This position paper does not address transport of refrigerant gasas, which is covered by
jurisdictional Dangerous Goods (Transport) legislation in most states and territories.

In most jurisdictions, the requirements of the Australian Dangerous Goods (ADG) Code
apply to the transport of flammable refrigerant gases.

5.10 Disposal of Refrigerants

Businesses have an obligation to send scheduled refrigerants for disposal to the holder of
a refrigeration frading authorisation or to the operator of a refrigerant destruction facility.
This includes mixtures of flammable and scheduled gases. Refer to the Ozone protection
and Synthetic Greenhouse Gas management Regulations 19935 for further information.

6. Further information

« Australian Institute of Refrigeration, Air Conditioning and Heating (AIRAH). (2013).
Flammable Refrigerants Safefy Guide (Scope: applies to stationary applications)

« Australian Institute of Refrigeration, Air Conditioning and Heating (AIRAH). (2007).
Befrigerant handling code of practice 2007: Part 2 - Systems other than self

contained low charge Systems
. Al.mullan Institute of Fl'.afngmﬂlun Air Dmnlrhumng and I-Iutlrlg {AIFIAH} [20'13;

« Australian |l'|5||'tl.|'tﬂ of H.ﬂl'ngﬂraﬁm. .Pur Em‘rdrlmmnn and I-Iu:ﬂilng tmlnlnn COUrses:
www airah.org.au

« Australian Refrigeration Council (ARC) Accreditation Scheme for Technicians

« COAG National Licencing Steering Committea. (2013). Decision Regulatory Impact
Statement

« Departmant of Education and Training (2016). Courses and training providers.

= Depariment of the Environment, Water, Heritage and the Ars. (2008). Conirgl of
(i I i fact installati T E e {

I hicks ai it
. Dupamnant of Mlnas. Irn:lush‘r H&ﬂulﬂhﬂﬂ and Eaf&tr I:WA}{EME] Safety Bulletin:

" anartmam ni Mlnu and F'atmlaum {WA]--[EDEJ Mﬂﬂ
flammable refigerants

« Department of Matural Resources and Mines (Qid), (2013) [legal vdrocarbon
afgerant usage

« Department of Natural Resources and Mines (Qid). (2015). Hydrocarbon
ERefrigerants

+ Department of Eustmnubﬂrty Enwmnrmnt Water, F'ﬂpulﬂtlﬂn and Communities.
(2012). Saffely - :

« Department ﬂ“J"EIEmdmmunt [11315] ﬂmﬁmmmmmmamf

+ New Zealand Fire Service. (2008). [nquiry info the explosion and fire af icepack
Coofstoras, Tamahere. on 3 Apnl 2008
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Safe wmamaha (2018). Mﬂ!ﬂﬂm&:ﬂcﬁu

Eah Wﬂi Auaualu. i1ﬂ15] Mwummmm

Hazardoys Chemicals
Safe Work Australia. (2016). Moge! Cog
=heels for Hazardous Chemicals

SafeWork NSW. (2018). Servicing of Refrigeration Systems
SAl Global. AS/INZS 5149.1:2016 Refrigerating systems and heat pumps — Safety

and environmental requirements. Definitions. classification and selection crifena.
Available from hifpsi/vaswe. s2iglobal comionling

SAl Global. AS/MNZS 5149.2:2016 Refrigerating systems and heat pumps — Safety
and environmental requirements. Design. consfruction, testing, marking and
documentation. Available from https./'www saiglobal comlonline

SAl Global, AS/INZS 5149.3:2016 Refrigeraling systems and heat pumps — Safely
and environmental requirements. installation site. Available from

https:/iwww saiglobal com/online

SAl Global. AS/NZS 5149 4:2018 Refrigarating systems and heat pumps — Safaty
and environmental requirements. Operation, maintenance, repair and recovery.
Available from hitps.fwww saiglobal. com/onling

SA| Global. AS/NZS 1596:2014 The slorage and handling of LP Gas. Available from
| 41 il onii

SAl Global. AS/MNZS 60079.10.1: 2000 Explosive aimospheras - Classification of
areas - Explosive gas almospheres

SAl Global. AS/MZS 60079.14:2009 Explosive almospheres — Elecirical installations

design, selechion and ereclion. Available from htipsteew saiglobal com'onling
SAl Global. AS/NZS 60335 series — Household and similar electrical appliances.

Available from bitgsd/vwww siglobal comionling

oAl Global. AS/NZS 4332-2004 Storage of gases in cylinders. Awvailable from
hitps/iwww. saigiobal com/onling

SAl Global. AS/NZS IS0 B17:2016 Refngerants — Designation and safely
classification. Available from hitps./fwww saiglobal comionline

UNECE (2008). The Globally harmonized system of classification and labelling of
chemicais (GHS)

Jurisdictional WHS/OHS regulators

Australian Capital Territory: www worksafe act gov.au
Comeare: www.COMCAre gov.au

Northern Temitory: www worksafe nt.gov.au

MNew South Wales: www safework nsw.gov.au

Queensland: www.worksafe gld.gov.au ; www dnrm . ald. gov.au
South Australia: www safework.sa.gov.ay

Tasmania: www.worksafe las gov.ay

Vietoria: www worksafe vie gov.au

Western Australia: www.dmirs wa gov.au
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Footnotes

! The terms “refrigerant” and “refrigeration system” are used in a broad sense in this
document and include air-conditioning applications.

2 The term “compalent person” is not used in Victorian OHS legislation: however the issue
of competency, including relevant expenence and training, is still pertinent.

3 GHS classification became mandatory in most Australian jurisdictions from 01 January
2017 and is accepted in all Australian junsdictions = contact your regulator for GHS
implementation details.

* Including an employer or a person with management or control of a workplace,
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J. IP65 Standard - International Protection ratings
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Appendix K: HVAC&R Nation article “Where to Flare”
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Appendix L:

A1 High wall split system check list (updated 2018)

The following is a check list of issues that need to be addressed by the installer to install or convert a typical high wall
split system air conditioner using 3 flammable A2L, A2 or A3 refrigerant in a domestic dwelling or in light commercial
application such as 2 restaurant, cafe or small office;

1. Have you received the appropriate training and are you competent ta install or convert 2 high
wall split system? - Refer Section 10,

2. Conduct a Risk Assessment - Refer Clause 5.2:
a. [fthe installation is to be a ‘conversion” is the cufrent system in good condition and leak
tight?
b. ks the owner of the system aware that it will be charged with flammable refrigerant and
has the owner given permission to convert? - Refer Clause 1.3,

3. Have you prepared an Emergency Plan for the work area? —Refer Section 7.

4. Determine the refrigerant charge limit (RCL):
a. Refertothe appliance instruction manual which willlist the minimum floor area of the
room that can be served by the unit. The area of the smallest room served is used.
b. Alternatively calculabe the maximum mass of refrigerant charge limit in accordance with
Annex GG of AS/NZS 60335.2.40 based on
. the amount of refrigerant used in the appliance,
ii. the installation kocation, and
iii. the type of ventilation of the location or of the appliance.
¢ Calculate my, m; and my and compare these quantities with the maximum mass of
refrigerant M as per Table 6G.1.
d. ks the system located above ground or below ground? If below ground special
consideration must be given to the risk of pooling of leaked refrigerant.
&, Measure the smallest room that is to be air conditioned by the system. Calculate the
allowable charge [maximum mass of refrigerant] using the formula in Annex GG,

wWww_airah.ong_au Updﬂtﬁ' 12078
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FLAMMABLE REFRIGERANTS RITI34 SMclEllv:

5. Identify potential sources of ignition [501) — Refer Clause 4.7;
' 3. lsthe split system designed and approved for flammable refrigerants?
b. [If the system is to be converted from non-flammable to a flammable refrigerant, can all of
the SOI within the system be eliminated?
¢. Check for 501 in the location the system is to be installed. Do not locate the system near
open fire places, gas heaters or other 501,

6. Does the system have any serviceable joints within the occupied space, excepting the final
connection to the unit? These must be removed and replaced by brazed or permanent

' 7. Does the system have the appropriate pressure equipment ratings and approvals for flammable |
refrigerants? = Refer Clause 4.9,
a. [fthe system is to be converted, does it have a pressure relief valve? Refer Clause 4.10.

8. Installation of a new system or conversion of an existing system:
3. (Check the work area is safe and setup a “temporary flammable zone’, refer Clauses 6.3 and |
6.4,
b. Ensure you have the appropriate tools and equipment, refer Clause 6.8
¢. Do you have the appropriate Personal Protective Equipment? Refer Section 8.
d. [fthe system is a conversion, recover controlled CFC, HCFC and HFC refrigerant.

Note: An ARCtick licence is required for this work.

e. Apart from final connections to the unit, remove all serviceable type joints (e.g. flare joints)
from the occupied space and replace with either a permanent mechanical joint or braze = |
refier AS/NZS 60335.2.40.

f. Eliminate all potential 501 = refer Clause 4.7.

g Pressure and leak test the system.

b, Commission the system and provide written operating and maintenance instructions -
refer AS/NZS 60335.2.40.

i. Imstruct the operator on the correct operation and maintenance of the system.

9. Marking and labelling of the system:
a. Ensure that both the indoor and outdoor units are labelled with an 150 7010 W021 flame
symbol, refer Section 9.,
b. The Mame Plate or Serial Plate must also be appropriately marked, refer AS/NIS
60355.2.40,
¢. Interconnecting pipework should also be labelied with the GHS Flammable Gas symbaol,
near valves and where walls are penetrated, refer Clause 9.3,
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Appendix M:

A2 Coolroom refrigeration system check list (updated
2018)

The foliowing is a chedk [t of issues that need to be addressed by the installer, to install or conwert a typical
oonlroom refrigeration system using a flammabbe 421, &2 or A3 refrigerant, with a condenting wnit mounted inside
the occupied space of the building and a cefling mounted svaporator, in a light commercial application such as a
restaurant, fast food owtlet, butchers shop or convenience store:

1, Have you recefed the approgriate training and are you competent to imstall or convert a
commercial refrigeration systern with this refrigerant? - Refer Section 10

7. Conduct a Risk Assessment — Refer Clause 5.2

C.

if the installation is to be a ‘conversion’ is the current system in good condition and leak
tight?

Is the owner of the system aware that it will be charged with flammable refrigerant and
has the owner given permission to convert? — Refer Clause 1.3,

Condsct 3 hazardows area assessment in accordance with A5/NZS 80079.10.1.

3. Hawe you prepared an Emergency Plan for the work area as the contractor working on @
flammable system? The 'sites emergency plan’ will have to also be updated if it does not
account for a refrigeration system that has flammable refrigerant — Refer Section 7.

4. Determine the refrigerant charge limit (RCL):

Refer Clause 4.5, the allowable charge limit is calculated by the RCL limit far the refrigerant
multiplisd by the room net volume, where RCL ks 20% of the LFL. This is then compared to
the maximum charge limit restrictions of Table A.2 which are capped based on the LFL of
refrigerant.

Identify the ‘ocoupancy category’ a o bor ¢; see AS/NZS 5145.1. In this example it will be
‘General Occupancy o, (note the inside of the coolroom is not considered as occupied
space if only used for storage).

Identify where the refrigerant containing parts will be located and determine the "Location
Classification’; I, L, NI, or IV; see AS/NZS 5149.1. In this 2xample the system is Class |
Refrigerant containing parts located in occupied spoce.

Determine charge cap factors mg, my and m;and the appropriate multiplier fior the
refrigerant class in use (e.g. 1.5 for 2L refrigerants).

Determine charge limits from AS/NZS 5149.1 Table A.2 using the flammabillity class A2L, A2
or A3 as appropriate, the occupancy category a, and the location classification 1.

For A2L there are no room volume restrictions for refrigerant charges below or equal o m,
x 1.5, for A2 and A3 refrigerants there are no restrictions for refrigerant changes below m.,.
i the system is using A3 refrigerant, is it located above ground or below ground? If above
ground the maximum charge is 1.5 kg for "Other applications’ in General Oooupancy a. IF
below ground, the maximum charge is 1hg and special consideration must be given to the
risk of pooling of leaked refrigerant.

Measure smallest room that has refrigerant containing parts of the system. Calculate the
allowable charge using the farmula = 20% u LFL « room net volume. The 'allowable’ charge
must not exceed the charge limits calculated above. Mote: the smallest room with
refrigerant containing parts may not be the cookioom, Check the volume of the space that
the condensing wunit is kacated in, unless it is mounted autdoors.
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FLAMMABLE REFRIGERANTS

i
b.

5. ldentify potential sources of ignition [501) - Refer (lause 4.7:

Is the refrigeration system designed and approved for flammable refrigerants?

if the system is to be converted from non-flammable to a flammable refrigerant, can all of
the S0 within the system be efiminated?

Check the location the systam is to be installed in for SOI. Do not locate the system near
open fire places, gas heaters or other S0I.

6. Does the system have any serviceable joints within the occupied space (apart from final
connections to the units) - both inside the coolroom and the condensing unit if it s located
indoars? These must be removed and replaced by brazed or permanent mechanical joints -
Refer Clausa 4.3.

8.

7. Does the system have the appropriate pressure equipment ratings and approvals for flammable
refrigerants? —Refer Clause 4.9:

i the system is to be converted, does it have a pressure refief valve? Refer Clause 4.10.

2.

LR

=

E. Installation of & new system or conversion of an existing system:

Check the work area is safe and setup a ‘temporary lammable 1one’, refer Clauses 6.3 and
B4
Ensure you have the appropriate taols and equipment, refer Clausa 6.8,
Do you have the appropriate Personal Protective Equipment? Refer Section 3.
i the system is a conversion, recover controlled CFC, HCFC and HFC refrigerant.

Note: An ARCtick licence is required for this work,
Remave all serviceable type joints (2.2.- flare joints) from the occupied space (excluding
final connections) and replace with either a permanent mechanical joint or braze, refer
AS/NZ5 5149.2.
Eliminate all potential 501 - refer Clause 4.7.
Pressure and leak test the system,
Commission the system and provide written operating and maintenance instructions -
refer AS/NIS 5149.4
Instruct the operator on the correct opération and maintenance of the system.

b.

G

9, Marking and labelling of the system:

Ensure that both the condensing unit, the evaporator and all service access points are
labelled with a 150 7010:2011, W21 flame symbaol,

The identification Plate must also be appropriately marked, refer AS/NZS 5149.2.
Interconnecting pipework should also be labelled with the ‘GHS Flammable Gas symbol’,
near valves and where walks are penatrated, refer Clause 9.3,
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Appendix N: Manual for R32 Refrigerant Air Conditioner

HITACHI

Additional manual for R32 refrigerant air conditioner
Explanation of symbols displayed on the indoor unit or auldoor unit

This symibed shows that this squipment

uses a Sammable refrigerant

& WARNING! ! the refrigerant is lsaked, togeiner with
an axternal igniticn sourcs, thens s &

pessiblity of ignilisn.

This symibo! shows that the Qperation
CALTION J
m Ianual shoukd Da read canefuly

This symibol shows thal a sersce personne|
aheald be handing this squipeenl with
reference io the Insiallation KManual,

Thits sy shos Thad thene i nlormation
included n the Operation Manual andicer
Installalion Maral

1] |caumon

AT WARNING

+ D Pelil LG FARATTE 10 DCCadaTabe thiy ERCRlng Procass or
clean, ather than those recommended by the manuiacturer,

g T iy Foe ALY Laniie
] L
i
i
]
.
Wl Ty
=
Ve
§iam 3
(]
¥ :
T
am
;ih |
i Cd
um S
T
=
i .
b
e N
im
i =
1=
]
i b ..
R TR TR TR TR T T T T L TR W T AT TR
Whani ol 1elprrandiig)

shall be kept clear of obstruction.
« Whan disposing of the product i used, be based on natonal
reguiabons, propadly procssed
* Thie minkmum fioor area |m2] is determined based on the instalabion
hesigih of 1.Brrdor wal-mounbed unibs is sacified in the graph and
labie on he right side
+ An unventiated anea where the applance using flammabile
refrigerants is installed shall be so consiructed that should any
redrigarant bead, §will neot shagnabe 50 as bo creats a fire or eplasion
hazasd
= The appkance shall be stoned in 8 well-venlitsled area where
[l M SipE Corf e ROl 10 the foom aned os spedified for
Cperaton;
= The appliance shall be stored in a room withoul continuousty
oparatg open fiames (o smmpls an oparating gas appiancs)
and igniton SOUTcEs [for Mampls @0 apsrating slecinc hisatar)
« Cnhes polential continuously aperating sources known 10 Gauses
ignitian of the refrigerant Lsed
+ The appiiance shall be shored 50 a8 1o prevend mechanical damage
from ocourning.

= Thé appkands shall be sbhoned in & noam withaul conlineously Minimurm floor area for equipment installed inside
cparating ignition saurces {for axample: open Nlames, an o'y 'y
pperaling gas appliance of an cperating electic heater). —nﬁ% H‘ :'ﬂz.ii.ll iﬁdé
+ Do mat plerce ar bam 1225 143 25 5.8
+ Be aware that the A2 refrigerant does nat contain an odou. :i :;_} :: :;
+ 0o Mrﬂ'mm (i ] F".‘P".Wl'ﬂmﬂn afer chacking tha leak ] E 345 =5 E T 4T
g ptherwise it may cause refrigerant leakage. ) 16 244 T .07
1.7 278 30 P55
- 5 I8 o] Ai 818
£ CAUTION 18 14 a2 8.78
T nstakation (Space) 20 3 &1 33 10.38
+ That the installation of pipe-work shall be kept 1o a minimum, il 4.0 4 110
« Thal pipe-waork shall be protected from physical damage and 22 A51 33 11
shall not be installed in an urveniialed space 23 504 38 12.58
+ That complance with natonal gas megulatons shall by chpened
« Tha!l mechamical conractions shall be sccassible for marisnarcs
R [ /i CAUTION \
+ in cases that require mechanical ventilaton, ventlabion openings 2 Servicing

2-1.5erdcs parsonnsl

= Ay parean wha |5 incahaed with warking an or Breaking inio @
refrigerant circuit should hold a current valid ceficate from
an ndustry-gocradited adsessment suthonly, which suthoripes
thelr compeience o handie refrigerants safely in accord-ance
with am industry recognised assessment specification.

= Servicing shall only b parlcrmed o recommendsd by the
aguipmant manufachurer, Maintenancs and repair reguinng
the asaistance of other skilled persarmel shall be cariad cut
undar the supsrvitsan of the pemaon compeden in the use of
flammabile refrigerants

= Servicing shall be performed only as recommended by the
maniulactuner,

=4, Chacks o the area

= Priar to begnning work on syslems conaining flammabie
refrigerants. safety checks are necessary to ensure that the
risk of ignition is minimised. For repair bo the refrigerating systam.
tha pracautions in 2-2 1o 2-10 shall be complied with prier o
conducting work an the system
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R’

2-3. Worek procedurs
+ W¥ori shall be underiaken under a controfled procedure 0 as

o minimize the ik of & Rammable gas of vapaur hﬂi‘lg
present while the work is being performed,

-4, General work area

« All rginbenance s1aff and others working in the local area shall
b ircsinuctesd on the natere of 'work being carmed oul. Work in
confinad spaces shall be avolded, The area around the
werkapase ehall be sectioned ol Ensune thal the condimons
wilhin tha area have been made safe by control of fammabie
material

2:5 Chacking for presence of refrigerant

« Thié ared ghall be chscked wilh an approphate refigerant
dabector prios 1o and dur-rg work. B snduns [ echrcian 8
arwmre of potenilally flammable simosphernes.

+ Ensure fhat the [eak detection equipmant being used |s sulltable
for use with Sam-mable refrigerants, |.e. non spariing, adeguately
sealed or intrinsically sabe.

2-8 Presence of fire extnguisher
+ if ary hot work is to be conducied on the refngeration equipment
of any assocabed paris, appropriate fine gxtinguishing equipment
shall be avaitable to hand.

* Have a dry powder or GO0 fire extinguisher adjacent to the
charging area.

2-7 Mo ignition sources

* Mo person camying out work in rela%ion bo a refrigeration system
which invalves exposing any pipe werk that comaing of has
cantained fammable relrigerant shall ude any sources of
ignitice in sweh a manner that it may bead b tha risk of fire or
EHEOn,

+ All possibie ignition sources, including cgarette smoking,
should be kept sufficiently far away from the sie of installation,
repairing, removing and disposal, during which flammable
refrigerant can possibly be released to the surrounding space,

= Prior bo work Laking piace, the area arcund the equipment i
to be surveyed to make sure that there are no flammable
harands of ignition nsks. Ne Smaking” sgns shal be deplaved.

2-8. Venlilated area

* Ensure that the area is in the open or that it ks adequately
ventlaled befora breaking inta the system or conducting any
Pt ek,

* A degres of ventitalion shall continue during the petod that
e work 15 carmed gut

* The venilation should safely daperse any refeased refngerant
and preferably supel § exiemally irio the atmosphare,

2-B. Checks 1o the refrigeration equipmant
» Where slectrical components are baing changed, they shall
bes fiit for the purpose and to the comect specificalion
* Al all times the manufacturers maintenance and serics
guidelings shall be followed,
= I in desibt consult the mamifaciuners echnical depariment far
Adselance.
« Thar Balirwing checks shall be applied to installations using
flammable refrigarants.
- The charge size i in accordance with the reom Size aithin
which ths nefrgerant containing pars ane installed.
- Thie venslation machinery and outiels a'e operating sdequmely
and ae nolohsirucied

= |f an indirect refnigerating circud is baing used, the secondany

[ 2:6. Checks to the refrigeration equipment

« Marking bo the equipment conBriues to be visibie and ingitie
Markings and signsthat are llegible shall be comected.

= Refrigeration pipe or components are irstalled in a position
whahe theey are unlikely b be axpased to any dubstancs which
may cormoda refrigerant conaining companents, unless the
components ane constructed of malerials which ane inberently
resistant to being cormaded of are suilably protecied againsl
being 56 cormoded.

2-10. Checks 1o elecirical devices
* Repair and manienance io elecirical components shall indude
initial safety checks and component inspeclion procedunes.
« I & fault it that colild compromiie safety, hen no electrical
supply shall ba connected bo Bhe cirgult until if is sabistactarily
dealt with.
* I thes fault carnot b comecied immaediabety but it s necessary
iz continue opevaticn, an adequate lemporany selution shall
be used.
* This shall be reporied to the cemer of the eguipment so all
partes any advised,
* Initial safety checks shall include.
= Thal capacilors are discharged: this shall be done in a safe
manner b aveid passibility of sparking
- That these no ve elechrical compenénts and wiring arne
expassd whils chirging, resovenng of purging ihe sysiem,
- Tha theshe is cantinuity of aarth bonding.

3. Repairs fo sealed companents
+ During repairs 1o sealed companents, all electrical supplies
shall b# disconnacted from the equipmant being worked upon
priar to any remowal of sealed covers, el
* |f it is abesoluiely necessary to hawve an electrical supply to
equipmsnt during sendcing, then a permanently sperating Sarm
of eak detection shall be located at the most eritical poind bo
warn of 8 potentialy hazandous sibuation.

= Paifciiar attention shal be paid to the folosing to erdune thal
by working on elecirical componenis, the casing (s nol aliened
in suich 8 way Tat e level of protection i aBscted,

+ This shall include damage to cables, excessive number of
connecticns, femminals ned made 1o originad specification,
damapge to seals, incorrect fitfng of glands, atc

+ Ensure that apparatus is mounded securely,

» Ensure that seals or asaling maberials have net degraded suth
that they no langsr sarve the purposs of preverting the ingress
of flammable atmosphenes.

* Replatemenl parts shal be in stoordance with e manutscharers
specificaons.

HOTE: The use of silicen sealant may inhdbit the effeclivenass
ol same fypes of leak delection aquipmant.
Intrnsically safe components do not have 1o be isolated
P 1@ working on them.

circuit shall bechecked for the presence of refrigerant

o

& Repair 1o intrinsacally safe components

« Do nat apply any permanent inductive of capacitance loads
i the circull withaud nsuring thal this will nol exoeed the
pesmissible vollage and current pemitied for the equipment
i L

« Intrindically safe companents are (he anly types thal can be
worked on while live in the pressnce of & lammable a%mnosphans.
* Thie [es! appacanss shad ba at e comect raling.

* Replace companants only with pams spacSad by s manufaciurss.

+ Gthar parls may result in the ignition of redrigerant in tha
atmosphang froam & bk,
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= Check that cabling will nat be subject to wear, cornosian,
BiCERdIvE praddure, vibia lion, sharp adges of &y other
adverss environmential affects.

= The gheck shall alse take in1e aceoun] the effecis of aging
ar confinual vibralion from sources such a8 CHMprassars ar
fans.

G.Detection of Bammable reffigerants

= Under na circumatances shall pobential sources of ignition be
used in the searching fod or debection of refrigerant leaks.

= A halide forch (or any othes detecior using a naked flame)
Ehall nol be uied,

T Leak defection methods

= Elacironic ek delesion shall ba used bo delect Nammalle
refrigarants, bid the sensitivity may not be adequale, of may
naad re-cabibrabon, (Detection equipman] shall be calibralad
in & refigerant-lree ares.)

+ Ensuns that the detector is not a polential scurce of ignaion
ardd & suitabla for the ralrigerant used,

= Leak detection equipment shall be sef af a percentage of the
LFL of the refrigerant and shall b cadbrabed to the refngerant
emploved and the appropnale perceniage of gas (25 %
maximum| is confimed

* Loak detection fluids are suiable for use with most refigerants
but the wse of detergents containing chiorine shall be avcided
as the chiorine may react with the refrigerant and corrode the
SEpEE pipa-work,

o |f & [=ak k= suspectad, &l naked flames shall ba removed!
eabingpished.

« If & leakage of refigarant is fourd which requires brazing. all
of the refrigerand shall b» recovaned from tha system, of Isolabed
{Ery means of sht off valves) n 3 part of the 3yshem ramale
from thee lpak

= Creygen fees nitrogen (OFH) shall then be purged through
the sysiem both before and during the brazing process.

[ 0.Charging procedures

= I addition to convenbonal charging procedures, the fellowing
requiraments shall ba fallowad.
- Ensire that cantamination of different refrigesants does rot
eocur when using charging egquipment,
- Hoses ar lines shall be a8 shor as possible to minimize
il AUt of reffigarant contaned in them
- Cylinders shal be kept upright.
- Endure thal the refrigeration system s earthed prr 1o
charging the sysiam with refngenant
- Label the system when charging is complete (if not already).
- Extreme care shall be taken not fo overdil the refrigeration
ysbem
= Piot io rechanging the sysiem & shall be prassure ested with
QFN.
* The system shall be leak tested on completion of charging but
prior b commissianing.
= & falice up baak et shall be carmied oul pricd b ledning the site.

& Removal and svacuation

+ Yehan baaaking inks the rafragevant Srcul 10 make repary = o
for any ather purpose =conventional procedures shall be wsed
Heragvar, it 15 mportant thad tast practice s followed since
flammability is a consid eration.

The fallowing procedure shall be adhered ta:
* nemowe nefrigerant
« punge the cintuil with inert gas
» Byacuale
* PLinge Bgain with iner gas
+ ppan the cirgull by culling of Drazing

+ The refrigerant chargs shall be recoverad imo the cormect
reoowvery cylinders,

= The sysiem shall be “Bushed” with OFM to render the unit safe.

= This process may need to be repeated several tmes.

+ Compressed alr o ouygen shall nod b used for this task.

+ Flushing shall ba achieved by breaking the vasuum in tha
Fysbem with OF N and continuing 1o Sl untl the working preassure
is achieved, then venting to atmasphere, and finally pulling
down bo & vacuum.

» This process shall be repeated uniil na refrigerant is within
this gysbem,

+Wihen the Enal OFN charge (5 used, e sysiem shal be verded
down b @lmos phavic pressur 1o enable work [o take pface,

+ This operation is abaclutely wital if brazing operations on the
pipe work are {0 lake place.

= Ensisfe that the cutle! for (he vacuum pump |4 not close 6
any igrifion sources and there is ventlation available

10 Decammissiopng

» Bafare carrying cut this procedurs, i is esasntial that the
lechrician s comglately tamilar with the aquipmant and all
s detalls,

= |t is recommended gaod practice that all refrigerants are
recowared safely.

* Priar {o the fask being camied oul, an oil and refrigerant sampls
shall be taken in case analysis i regquited price 1o re-use of
reclpimed refragerant.

= 1 is essental that electrical power s available befiore the task
s commenced
a} Becoma familiar with the equipment and its operation,

b} lsglate system electrically

4} Befane attempting he procedure ensure that

= mechanical handling equipment is available, o required, for
handiing refrigerant cyiinders;

= all parsonal profectoe equipment i available and beng
used comecty;

= the recovery prooess i supervised af all fimes by a
cornpalen] persan;

* mCoyveny squipment and cylingers confom o the appropnate
standards,

o) Pump down rafrigerant system, if possbis.

&} ¥ a vaouum is not possibie, make a manifold 5o that refrigerant
can be removed from various parts of the sysiem,

71 hake gure thad cylinder is sinuated on the stabes bafare
recovery akes place

) Starl the rectvidy MAaching and operste in Bcoordancs i
manudaciuress insirucions,

i Do nat overfill oyinders. (Mo more than 30 % volume liquid
charge).

1) Do ok annfamiedd [Pel AT working pressure of s cybreader,
ven temponariy.

11 Wirein 1he Sylindars have Dean Blsd cormesty B (e proosss
completed, maks sure that the cyinders and te eguipment
ans removed from site promgtly and all isolation valves on
he equipment a&ne closed off.

k) Recoverad refrigerant shall not be charged il ancther
refrighration system unless i s been cheamsd and checked.

L

11 Labelling
=+ Equipmant $hal be labelled siating that i has bean
de-omimissianad and empbed of refrgerant,

= The kabwl shall be dated and signed

= Ensurg thal there ane labels on the equipmaent stating the
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= When removing refrigerant from a system, either for servicing
or decommissianing. it i recommended good praclice that
all refrigerants are removed safely,

» Wher ranadering refngerant Mo cyindens, ensure that only
appropriae refrigerant recovery cylinders are employed,

+ Engure that the comect numbar of cylinders for holding the
total systam charge ane avallable,

+ All cylinders 1o be used are designated for the recavered
refrigerant and labedied for that refrigerant (ie. spedial cylinders
far the recovery of refigerant).

= Cyfinders shall ba complel® with préssure rebef valve and
associated shut-pH vabies in good working order,

+ Emply recovery cylinders are evacuated and, If possible,
cooled before recovery ooours.,

+ The recevery equipment shall be in good working arder with
a%el of instructions concarning the equgment thad is al hand
ard shall be suitable for the recovery of flammabile refrigerants.

+ |m pddition, a set of calibrabed weighing scales shall be avatable
and in goed warking arder

+ Hoses shall be complete with leak-free desconnect couplings
and in good conditien.

« Before using the recowery machine, check that il is in satisfactony
working grder, has been properdy maintained and that any
associated elecincal components are sealed o prevend ignitian
in thé event of a refrigerant release. Consull maniufactures if
in doubi.

= Thie recoverad refrigerant shall be returned o the refrigerant
supgplier in the cormest recavery cylinder, and the relevant
Wasie Transier Note amanged,

+ Do not mix refrigarants in recoveny units and especially not
in cylindars.

* |f compressors of COMPresses olls are 1o be removed, ansire
ihal ey Riates Bean evacualed 1o an scoepiable lavel 1o maka
ceriain that flammabile refrigerant does nat remain within the
lulricant.

» The evacuation process shall be carmed oul priar b relurning
the compressor 1o the supphers.

= Oinily ehecire: heabing io the compressor body shall be emplayed
1 aecslarate this prosess,

+ When oil is drained from a sysbem, it shall be camied out safely,
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