Department for Environment, Food and Rural Affairs

General Guidance

Guidance: F Gas and Ozone Regulations

: _ Q
Information Sheet GEN 3: Markets & Equipment (b(o
April 2012 Cﬁ
Contents

N | 1 {0 To [0 T i o] [PPSR PUPPPRPPPPRPPPRP 1
2 Summary of Key Markets..........ccccovevieiiiiiiiiiiiinneeen, 0 ....................... 1
3 Regulatory Obligations...........cccceeeevevvvvvvnnnne £ 1
4 Market Overviews and Alternative Fluids agpeh§echngloVied...........cccovvvvviiiiiieeeniennnns 3




1 Introduction

This Information Sheet provides a general description of the main uses of Fluorinated
greenhouse gases (F gases) and Ozone Depleting Substances (ODS). Itis intended to
help end users identify whether they are using these fluids and, hence, whether they are
affected by either or both the EU F gas and Ozone Regulations.

Q
The Information Sheet also provides some brief information about alternative fluids or 6
techniques that could be used in place of F gases or ODS. ®®

Please refer to Information Sheet GEN 1 for a glossary of terms and acronyms, GEN Zfor
a detailed list of F gases and ODS, to GEN 4 for listing and links to all relevant reg&tl
and Information Sheet GEN 5 for guidance on estimating refrigerant charge. K

2 Summary of Key Markets <’3

The main markets in which F gases and ODS are used marl d Table 1. ltis
important to review the whole table carefully to |dent| osgibl§ uses of F gas or ODS
in your organisation. Further details about each ofithe ark rs are given in Section

4 of this Information Sheet. K
\{b
3 Regulatory Obligation@ C\)Q

There are obligations in the F gas Rgalion ( egulation 842/2006) and the Ozone
Regulation (EU Regulatlon 1005/206¢ (EC 000 has been revoked and replaced by

EC 1005/2009)) that affect the s listed in Table 1. In some cases the
obligations lie with the o /o erat f the equipment. In other situations the
obligations lie with thlrd S, su qument suppliers, maintenance contractors
and waste handllng nles

The following i |% es and sectors affected:

e Statio Refn@n and Air-conditioning - Users of these systems have
t

nugrerous obj o prevent leakage of F gas refrigerants, especially for any
(ﬁnent ining 3 kg or more of refrigerant. RAC systems using
$ rochl orocarbons (HCFC) refrigerants such as R22 need to address a ban on
the u & is refrigerant which comes into force in 2010 for virgin refrigerant and in
\6 20& recycled fluid. There are also many obligations that apply to RAC system
\Q |ers and maintenance contractors, especially related to the use of appropriately
& &quallfled personnel and certification of companies.

. Fire Protection - users of fire protection systems have many similar obligations
related to leakage prevention and use of qualified personnel and certification of
companies.
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e Mobile Air-Conditioning, Solvent Cleaning & Switchgear containing sulphur
hexafluoride — the obligations for these sectors are more limited in scope — mainly
relating to proper recovery of gas during maintenance and at end of life and use of
appropriately qualified personnel.

e Bans - A number of sectors are affected by bans on F gas usage; these include
novelty aerosols, one component foam, magnesium die casting and non-refillable NS
containers. 6

e Other sectors - Some sectors such as electronics manufacture, foam blowing and ®®
aluminium smelting have no specific obligations under the Regulations, but all use
should be aware that emissions of F gases are very harmful to the environment\
should be making all practical and economically feasible efforts to reduce emigsions.

Table 1 F Gas and ODS End Use Markets G\O

End Use Sub-Sector Curren.lvuse  Currently use
- &Gas ODS

Stationary refrigeration
and air-conditioning

Industrial refrigeration

Commercial v
(RAG) SRS refrigeration /)

Domestic refrigerQ \ \Q > x

Building air- v v

conditioni @Q #O

Heat p 4 v
Mobile refrigeration obﬂg ir-condi v 3

and air-conditioning

(MAC) systems diti oning v %
‘\A in va 6
N

Other transport ansport air- v v
refrigeration @ir- tioning

- N :
condltlomrgb efrigerated transport v v

¢

Fire @tlon \ }Stationaryfire v 3
ﬁ (FP)@Q protection systems

K Portable fire 4 x
«C K extinguishers
L
\Q\ High ge Electricity supply v x
& syitciear containing | industry
ér)lur hexafluoride Factory based v <
9 switchgear
Aerosols Technical aerosols v x
Novelty aerosols v x
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One component foam
(OCF)

Metered dose inhalers v x
(MDI)

Specialised uses Magnesium smelting v x
Electronics v x
manufacture

Solvent cleaning

Military Applications v v

Rigid insulating foam v x Q
manufacture

By-product from v X é
aluminium smelting ) s\

By-product from R22
manufacture

Less common uses

Double glazing

Car tyres \ V\/ (\ x
Cosmetics § '® /\\J x
Laboratory and ! Yt x
scientific applica® N

\J

>
4 Market Overvie\/@gd é&@@native Fluids and

Technologieg\

4.1 Statlonary 4

RAC systems a
F gases and O

erawg&nd Air-Conditioning (RAC) Systems

|n a of the economy; this is the largest single market where
e sector includes:

. Refrlg@ron —i g products and spaces are held at temperatures below ambient.

ﬁ diti
fort

2 in WhICh buildings and other occupied spaces are cooled to a
blent temperature.

— in which waste heat is collected at a low temperature and delivered as

Lé? heat energy at a temperature above ambient.

ree of these types of system can be based on similar equipment. The most common
Q IS electrically driven “vapour compression refrigeration”. The refrigerants used in such
systems are often hydrofluorocarbons (HFCs), which are F gases or
hydrochlorofluorocarbons (HCFCs) which are ODS. There are many different types of
fluids in use — see Information Sheet GEN 2 for a comprehensive list.
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Historically many stationary refrigeration systems gave rise to significant F gas and ODS
emissions through leakage during normal use and venting during maintenance or at end of
life. The Regulations are intended to improve containment, so preventing emissions, by
ensuring that leakage rates are reduced and that all refrigerant is recovered during
maintenance and at end of plant life. Better plant design, construction and maintenance
should enable emission rates to fall significantly.

Q
There are a number of alternative refrigerants available that should be considered 6
whenever new plants are being purchased.

e For larger industrial refrigeration and air-conditioning systems ammonia is a well O
established refrigerant which can provide a high efficiency system. Ammonia h
zero Global Warming Potential (GWP) and Ozone Depleting Potential (ODP); hence'it
is an excellent refrigerant from the climate change and ozone perspective. ever,
ammonia is highly toxic and slightly flammable, so it is not suitable in all ons.

e For very small systems hydrocarbons such as iso-butp%@ve b e well
established. Well over 100 million hydrocarbon refr tdrs apd ers are in
operation in Europe — these typically contain under gra s of refrigerant.
Hydrocarbons have a very low GWP and a z )—@er, the high flammability
of hydrocarbons makes them difficult to use Asy rge is much above 1 kg,
unless the refrigeration system is in a 36 t|on

e There is growing interest in using ¢ dioxi QOZ) as a refrigerant. CO; has
been used successfully in sma oca Cola display cabinets), in larger
commercial refrigeration systemsXe.g. rmarkets) and in some industrial
applications. CO; has a @)W Gwﬁ a zero ODP. However, CO; systems run
at much higher pressulgs t ional refrigeration system and this creates a
number of technlcal

4.2 Mobile \Sond @(MAC) and Transport Refrigeration

There is mdeg use |Ie Air-conditioning (MAC) in cars and light vans. These
systems alka HFC s the refrigerant. Historically MAC systems tended to leak
quite b hog{' best modern designs are much less prone to leakage than older
syst

i@.lse of@s will be affected slightly by the EU F gas Regulation and more
f

urther piece of legislation, the MAC Directive (EU Directive 40/2006).
Und U F gas Regulation car maintenance companies will need to ensure their
parsomiel hold an appropriate qualification and that refrigerant is always properly

évered during servicing, maintenance and at end of life. Under the MAC Directive the

e of HFC 134a in new vehicles will be banned between 2011 and 2017 (the ban affects
new “vehicle types” as they are introduced after the beginning of 2011). The ban requires
that the refrigerant used in a MAC system has a GWP below 150. Fluid suppliers have
been investigating low GWP alternatives to R134a that will meet the needs of the MAC
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Directive. The Honeywell/Dupont refrigerant HFO-1234yf is the new refrigerant chosen to
replace R134a in the automotive market.

Some larger vehicles such as coaches, trains and agricultural vehicles also use HFC MAC

systems. These are not explicitly affected by the MAC Directive or the EU F gas

Regulation, except that F gases should be recovered by appropriately qualified personnel.
Refrigerated transport is in widespread use, e.g. refrigerated lorries and vans, refrigerated \\
containers and refrigerated rail wagons. These all use HFC or HCFC refrigerants. Any @
HCFC systems are subject to the phase out of HCFCs which began in January 2010. O
HFC systems are currently not explicitly covered by the EU F gas Regulation. Howev

both HCFC and HFC refrigerants should be recovered by appropriately qualified \\Q

personnel.

4.3 Fire Protection Systems 5\0

F gases are used as fire fighting agents in certain speciali & licati

buildings protecting valuable items or critical plant or m y SuchNgs @lectronic
systems serving computer centres and telecoms, da ouses\ clgan rooms, industrial
process control rooms, petrochemical factories. ffective as fire fighting

agents in fixed systems including HFC 227ea, H 25 a 23 In addition, HFC
236fa is sometimes used in portable fire extln

Historically these types of applications |It u Ions These have a very high
ozone depleting potential (ODP) a Iread banned under the EU Ozone
Regulation, with the exception of s rrtrcal ry uses, see EU Regulation 744/2010

for details of permitted critica] L{QQ halo

HFCs are selected when t are conqred the most cost effective and practical option.

However there are vari ernatl e t can be considered. An effective fluoro-ketone
is available which h P o than 1 and zero ODP. Alternative technologies such
as water spray S ca e considered for certain applications.

4.4 Swj ear

Switch@Byr conta\ﬁgphur hexafluoride (SFe) is used in electricity transmission and
dis r n sysi?s t power stations, sub-stations and, occasionally, at end user
@rsee ere are safety or space constraints that mean that air insulated
chge {not a suitable alternative. SFgis a much better insulant and spark quenching
%gas t , which is why switchgear with SFg has become increasingly popular and cost

& effe durlng the last 20 years.

@mller switches are often hermetically sealed and are not prone to leakage. However,
some switches, especially older ones, are built using numerous seals and can be prone to
leakage. Users should ensure that “leaky” switches are repaired properly to minimise
emissions.
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Under the EU F gas Regulation there are obligations related to SFs recovery during
equipment maintenance and at end of life. Any personnel involved in carrying out SFg
handling, including gas recovery, must be properly qualified.

There is no alternative to SFg other than air insulated switchgear. However, if new
equipment is being purchased it is possible to buy switches with very good seals that
should not leak during normal use.

Q
4.5 Aerosols (06
these represented over 75% of emissions of ozone depleting substances during the
1980s. When the ozone problem was discovered, the use of CFCs for aerosols Wa§
quickly phased out. Many markets moved to propellants such as hydrocarbon DME
(dimethyl ether) as these were much cheaper than the new HFC alternatlves as HFC
134a. However, the high flammability of hydrocarbons and make t!em suitable

Historically many aerosols were sold using chlorofluorocarbon (CFC) propellants — indéd,

in some applications.

Technical aerosols are used in certain special appll su% air dusters for
electronics maintenance and lubricant sprays for e rin nance. These are
often used in enclosed locations where there is h’%of i Q3®HFC propellants remain
popular in such applications.

Novelty aerosols include appllcatlons Q sHI@g , artificial snow and decorative
paints. These required non-flamm pellan hey might be used close to a
source of ignition. Under the EU F % egula I e use of HFCs in novelty aerosols
has been banned since July 20@\

One Component Foam ( Jisas allsed type of aerosol that produces a spray of
quick setting foam that | ely us he professional and DIY construction industry
(e.qg. for filling gape n Wlni nd door frames). OCF was widely used with HFC

propellant as a | lum n discharged in a short time and this was considered a

safety risk. H r,al CF is made using hydrocarbon or DME propellants, without
any appar% fety is Under the EU F gas Regulation the use of HFC propellants in

OCF hgs b bann \nce July 2008.

M @l Dos @Iers (MDils) are a specialised aerosol used in medical applications to
Qense ¢ drugs (e.g. asthma inhalers). Historically these used CFC propellants
nd the %me the last major source of CFC emissions as phase out could only happen
slowl éause of the complex process of reformulating a drug with a new propellant.
gC@’mpanies spent many years proving that MDIs with HFC propellants were non-toxic
effective. The CFC phase out is now complete in Europe, but most MDIs have moved
HFCs. This use will continue to be allowed under the EU F gas Regulation. Drug
companies are using alternatives such as DPIs (dry powder inhalers) but these are not
always as effective as MDIs.
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N

4.6 Specialised industrial uses

Magnesium smelting requires the use of a “cover gas” to prevent molten magnesium
reacting with the air. Sulphur hexafluoride (SFg) has become a very popular cover gas in
this industry. Under the EU F gas Regulation, the use of 850kg or more of SF¢ per year in
magnesium die casting is banned. Other types of casting, such as sand casting, are not
affected by the ban. However, there are alternatives such as HFC 134a or SO,. Users of
SFe should recognise that it is by far the most powerful greenhouse gas — with a GWP of

2

22,200 (this means that 1 kg of SFg emission is equivalent to 22,200 kg of CO,) and they
should make every effort to use alternatives if they are practically and economically O@
feasible.

Electronics manufacture requires the use of various F gases for specialised procésQ
such as silicon wafer etching. The gases used include perfluorocarbons (PFCs) d SFs.
There are no specific obligations in the EU F gas Regulation for users in this ry,
although the main manufacturers have signed a voluntary aggeement to efisureMhat

such as CFC 113 and 1,1,1,trichloroethane. These wepe=RITaded out some years

emissions are minimised. '\ 9
Solvent cleaning was historically carried out using cf@zone \epleting chemicals
flui [

ago under the Ozone Regulation. As an interim sure HCFC solvents were
used, although these are also phased out in lickioh). There was an exemption
for certain high precision cleaning applicati space industry — that ran out at
the end of 2008. HFCs are used in a fe nlng tlons although use is not
widespread as they are expenswe as eﬁ as the CFCs and HCFCs that they
are replacing. Various alternatives e bee duced such as alternative organic

solvents or improved aqueous ning sy,

Military Applications. B gas ar@DS are used in a wide variety of specialised
niche applications withj militaragena. It is important to note that the EU F gas

j ijcations. The only exception being that there is no

e fluid is being used in mobile equipment in a “military

requirement for

operation”. \0
Rigid insu@'ng foa%anufacture (e.g. polyurethane, polyisocyanate and phenolic

foam s hist lly ®arried out using CFC blowing agents. Again HCFCs were used
ass erim tn but were phased out several years ago. Many manufacturers have

ed th% cesses to use hydrocarbon blowing agents. A small amount of the foam

arket oved to HFCs, especially where low flammability is crucial. There are no
Speci# igations in the EU F gas Regulation related to manufacture of rigid insulating
fogam:

Q product from aluminium smelting. When aluminium is produced from ore in an
electric arc furnace there is sometimes some “accidental” production of PFC gases as a
by-product produced at the anode of the furnace. Aluminium companies are making efforts
to minimise the circumstances in which PFC emissions might occur.
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By-product from R22 manufacture. When HCFC 22 is manufactured there is a small
proportion of HFC 23 in the output stream. Historically this was vented to atmosphere (as
there is virtually no market for HFC 23). However, it was recognised that HFC 23 is a very
powerful greenhouse gas and that venting is bad for the environment. Equipment can be
installed at the manufacture plant that captures and destroys any HFC 23 emissions.

4.7 Less Common Applications

Q
Double glazing was produced in some EU countries using SFe as an insulating gas ®6
between the panes of glass as it has very good sound proofing qualities. This has never O
been a popular option in the UK. This use of SF¢ was banned under the EU F gas
Regulation for domestic applications in 2007 and was banned for all new windows f@Q

July 2008.
\

Car tyres for some luxury cars were filled with SFg, to give a more comforta . Again
this has not been common in the UK and the application was@ned undir the®EU F gas
Regulation in 2007. '\

Cosmetics are occasionally formulated using small qﬂll%es OQCs. This is still

allowed under the EU F gas Regulation.

Laboratory and scientific applications. Th {Ue nl@r of minor uses of F gases in
specialised scientific applications. For exa&& is yuseldas an atmospheric tracer gas.
These applications are still allowed und@ UF egulation.

It should be noted that all the requir ts of t@) F gas Regulation apply to these less
common applications. Thus theggis Still a re ent for recovery of F gas after use from
equipment in a laboratory for’\ arch pu@es.

0@

The information in this document is intended as guidance and must not be taken as formal legal advice or as
a definitive statement of the law. Ultimately only the courts can decide on legal questions and matters of
legal interpretation. If you have continuing concerns you should seek legal advice from your own lawyers.
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