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WelcomeBefore we get started on what sounds like a unexciting topic..Need to set the scene on why it’s extremely important, not just to people in industry, but to humanity as a whole



Ozone Depletion (blue colours) in 
the Southern Humisphere (2014)

Source: NASA - Goddard

DO YOU RECOGNISE THIS?

Ozone Depletion (blue colours) in 
the Southern Humisphere (2006)

Source: NASA - Goddard
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Presentation Notes
Forty years ago, scientists warned that a hole in ozone layer could have serious effects on human health and the environment. This image shows satellite modelling from NASA from 2006 and the extent of Ozone depletion in blue.ANIMATIONHere’s the hole in 2014, and you will notice that is has significantly shrunk. ANIMATIONThe reason for this is that in 1987, 197 countries ratified “The Montreal Protocol” and committed to reduce consumption of Ozone Depleting Chemicals. ANIMATIONCFC refrigerants like R22 - which was used in abundance in the late 80’s & 90’s - are examples of ODS which are now phased out.--------The largest historical extent of the ozone hole — 28.4 million square kilometres — occurred in September 2000. This area is equivalent to almost seven times the territory of the EU.



MONTREAL PROTOCOL

A significant reduction in the consumption of ozone-
depleting substances (ODS) has been achieved globally 
since 1986. This reduction has largely been driven by 
the 1987 United Nations Environment Programme 
(UNEP) Montreal Protocol.
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Presentation Notes
The Montreal Protocol has widely been regarded as a success story and the ozone layer is already showing signs of healing.Here you can see predictions for how it might heal and if things go well then after 100 years it’s not quite back to 1971 levels, but will be much better than present day. If the montreal protocol hadn’t happened, the model shows an entirely blue earth…ANIMATIONOn the right, you can also see the gradual decline to zero of Ozone Depleting Substances in the European Economic Area (EEA).The reason I’m telling you all this in the first place is that before the F-Gas Phasedown which I’m primarily talking about today, there was a CFC Phaseout, which was largely to address the damage humanity is causing to our planet.



WHAT’S ARE THE F-GAS RGULATIONS? 
HOW DID WE GET HERE?



JARGON BUSTING

What is F-Gas?
Flourinated-gases are manmade and contribute significantly to the global greenhouse effect.
Some examples are: HFC’s, HFO’s, CFC’s, HCFC’s, GHG’s

How is it measured?
Global Warming Potential (GWP) measures how much a gas contributes to the greenhouse 
effect when trapping heat in the atmosphere, measured relative to CO2. (Units = kgCO2equivalent).
The most common HFC’s in refrigeration systems can be thousands of times stronger than CO2.

Safety Classification
Measure of how toxic and flammable a refrigerant is under a standard set of conditions (ASHRAE 
Standard 34).

A – Non-toxic 1 – Non-Flammable
B – Toxic 2L – Mildly Flammable

3 – Flammable

Presenter
Presentation Notes
Before we go on, it’s important to pause and say there will be a number of acronyms used throughout this presentation and for that I apologise…The main purpose is to discuss the F-Gas Regulations so we need to establishWhat is F-GasHow is it measured?MENTION ODP Other important metric (which will help in the other presentations today)



F-GAS REGULATIONS – What are they?

• EU Regulation (517/2014)
– Phasing down GHG’s by 79% by 2030
– Baseline average = 2009-2012

• UK Implementation (2015/310)
– Fully aligned with EU Regulation

• LEGALLY BINDING
– Equipment Bans
– Service Bans
– Ever-reducing Quota System (Phasedown)
– Requirements for leak checks
– Affects a number of industries (not just RACHP)
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So what are the F-Gas regulations?They are an EU Regulation we committed to pre-brexit. The most current version dates from 2014 and was implemented in the UK in 2015.It is LEGALLY BINDING – refer to slideOfficially; “The Flourinated Greenhouse Gases Regulations 2015” is the UK implementation of the F-Gas regulations.



F-GAS REGULATIONS – Proposal – what is it?

• EU Proposal - Phasing down by 97.5%
– Still to be debated, reviewed and revised

• More and Faster Equipment Bans
• More and Faster Service Bans
• Ever-reducing Quota System

– Faster and beyond 2030
– Penalties for rogue traders
– Focus on traceability
– Much tighter requirements on leak checks

• Wording on more bans 

• Expected Implementation to Scotland, Wales, England
– Likely to be aligned with EU adoption
– Northern Ireland to continue following EU Regs for now

Presenter
Presentation Notes
Refer to slide.



TIMELINE SO FAR…

2006 – EU Fluorinated Greenhouse Gas Regulations (846/2006)
• NI and Ireland remain following EU guidance

2009 – EU Ozone Depleting Substances Regulation (1005/2009)
• Phase out of CFC’s completely by 1st Jan 2015 (i.e. 6 Year timeline)

2014 – Revised EU F-Gas Regulation (517/2014)
• 79% HFC phase out by 2030

2015 – UK Implementation of F-Gas Regulation (2015/310)
• Aligned with EU Regulation – 12 month lag but same timeline

2016 – Kigali Amendment to the Montreal Protocol
• 97.5% HFC phase out by 2050

2020 – Scotland, Wales & England Arrange to keep F-Gas Regulations post-Brexit
• NI remain following EU guidance

1987

1992

Presenter
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1987 – Montreal Protocol1992 – United Nations Framework Convention on Climate Change – UNFCCC – International research to investigate effect of humans on climate change and how we can adapt ecosystems natural to ensure no shortage of food production1997 – Kyoto Protocol – Confirmed Global Warming was real and it was happening because of CO2 emissions.ANIMATIONLed to these regulations…ANIMATION2016 – Kigali Amendment – Surface temperature rise from HFC’s alone could rise by +0.3-0.5°C if no action is taken. Following Kigali, it is projected to be +0.06°C. Therefore more action is needed.



WHERE ARE WE NOW AND WHAT’S NEXT?

2022 – European Commission Proposal for Stricter F-Gas Regulation (0099/2022)
• This presentation will explore the changes! Namely: faster, more bans, more rules, more costs, more requirements

2022 – European Parliament Committees Debate the Proposal
• Based on initial debates (02/06/2022) majority are in favour, Greens want even faster reduction by mid-2030’s
• Only right-wing, Anti-EU, Anti-Federalist ECR group had any “negative” comments – i.e. “we should not phase-down faster than the 

agreements in the Montreal Protocol on basis of cost” 
• Earliest agreement anticipated Q3/4 2023

2024 – EU Implementation Expected
• Given current status, estimate to be adopted in Europe 1st Jan 2024

2024/5 – UK Implementation Expected
• UK conducting its own review of the proposal, likely to take slightly longer than EU
• New Regulation likely to be very similar on account of UK ambitious climate targets and harmonising with EU market

Presenter
Presentation Notes
The new proposal was submitted in April this year and is expected to be debated and ready to launch in Europe 1st Jan 2024. Post-brexit UK likely to implement in a timeline TBC (maybe 1 year) after this following our own review.



WHAT’S AFFECTED?

Presenter
Presentation Notes
REVIEW SLIDE



F-GAS REGULATIONS - What’s affected?

Presenter
Presentation Notes
The F-Gas Regulations affect a wide range products and applications. The primary ones we are familiar with are:Domestic, Commercial, Industrial, Transport RefrigerationStationary Air Conditioning and Heat PumpsMobile Air ConditioningMarine ApplicationsIn addition, they apply to a number of other applications such as:Fire Protection SystemMagnesium CastingsHV Switchgear (gas insulated)Car Air Conditioning (also affected by the MAC (Mobile Air Conditioning) Directive)SolventsSemiconductorsInsulating FoamsTechnical Aerosols



F-GAS REGULATIONS - What ISN’T affected?

Ammonia
R717

CO2
R744

Presenter
Presentation Notes
It wouldn’t be a Star presentation without show that our core products are unaffected because we’ve chosen to use natural refrigerants like Ammonia & CO2However, in the interest of fairness, here are some other things which aren’t affected…ANIMATIONTables..ANIMATIONSome other inanimate objects…ANIMATIONAnd of course, stones…



PHASE DOWN TIMELINE



CURRENT PHASE DOWN TIMELINE
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June 2022

We are here. 55% Cut.

2030 Cut by 79%

2030 Cut by 76%

2024 Cut by 69%

No further reduction, despite Kigali 
Amendment and Climate Targets for 2050
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This is the current phase down timeline.We are here… Stuart will explore some of the price hikes that happened around the first big cut a few years ago, but as you can see we will have a fair way to go.Unfortunately, this timeline is not steep enough to meet both: A) Our commitments under Kigali and B) Our own environmental targets, so more work to be done



PROPOSED PHASE DOWN TIMELINE
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Here you can see the proposal for the steeper cuts I hinted at earlier.In effect, the 2030 timeline is being brought forward and extended until 2030 with an overall 97.5% reduction in GHG levels compared to the reference year.



BAN TIMELINE
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>2,500 GWP Stationary Equipment Ban and Service Ban

Domestic Refrigerators >150GWP Banned

>150 GWP HFC Supermarket & Self-Contained Equipment Bans

>750 GWP Single Split AC with <3kg Charge Ban

2022

All Flourinated GHG’s

2024

>150 GWP Any Self Contained Equipment Ban

>150 GWP Plug-in room AC/Heat Pump Equipment Ban

2027

>150 GWP and <12kW Split Systems Ban*

>750 GWP and >12kW Split Systems Ban*

* Except when required to meet       
safety standards

NOT SHOWN:

- Fire Protection Equipment Bans (2024)
- Insulating Foams Bans (2023)
- HV Switchgear Bans (2026+)

- Personal Care Product Bans (mousse, creams etc.) (2024)
- Skin Cooling Equipment Bans (cryogenics) (2024)

Presenter
Presentation Notes
Review slide with ANIMATIONS.----Evidence is required to be held for 5 years following installation to PROVE that there was no suitable alternative for systems which claim exemption from the ban.



EXAMPLES of kit in the ban list

Domestic Refrigerator

Standalone Hermetically Sealed (Self-Contained) Systems

Multipack centralized refrigeration 
system for commercial use

Single Condensing Unit

Stationary  split air-conditioning 
/ heat pump equipment

Stationary Refrigeration Equipment

Plug-in Room 
Air Conditioning

Presenter
Presentation Notes
Here are some examples of the equipment mentioned on the ban list in the previous slide. Sometimes the wording in the regulation can be difficult to visualise so created this to serve as an easy reference for future.



PREDICTED VOLUME IN CIRCULATION BASED ON CURRENT TIMELINES
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So, having reviewed the cuts, what does that mean in terms of overall reduction?This chart shows the predicted volume of HFC’s for 3 different conditions.REVIEW SLIDEANIMATIONThe new proposal would see us at the purple line when it comes in to effect which is clearly a huge reduction.-------https://www.eea.europa.eu/themes/climate/ozone-depleting-substances-and-climate-change



SERVICE BANS
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The service ban introduced in 2020 is also being amended. It is currently illegal to charge systems with virgin 
refrigerant in the event that:

• The refrigerant has a GWP≥ 2,500; and
• System Charge > 40 tonnes CO2equivalent

Refrigerant GWP Minimum Charge Size (kg)

R404A 3922 10.20

R422D 2729 14.66

R507 3985 10.04

Service Ban

For users with equipment meeting the above criteria, the options are:
• Reclaimed refrigerant (until 1st Jan 2030)
• Recycled refrigerant (until 1st Jan 2030)
• Gas convert (typically  limited life, “stop-gap” refrigerants)
• Plant Replace (good for refrigeration contractors)

The proposal 
has removed 

the exemption 
for systems 

below 40TCO2e

Presenter
Presentation Notes
In addition to the equipment bans, there has been one service ban so far on 2,500 GWP refrigerants in 2020.It is no longer be possible to service systems using refrigerants >2,500 GWP with a charge >40TCO2eq unless you use reclaimed or recycled refrigerants. Most R404A and R507 condensing unit systems have a charge in excess 10kg and similarly for R422D and 15kg. Unlike with R22, there is unlikely to be large quantities of recycled or reclaimed refrigerant available as there aren’t the same number of large volume, pumped recirculation systems to reclaim from.Further to the above, the new proposal contains wording which stats that bans “should be introduced” where suitable alternatives are available… so could be more to come.



RECYCLED

• Recovered using a standard recovery rig to reduce level of 
contaminants prior to re-use including:

• Oil, Moisture, Acid, Particulates and NCG;s
• The recovery rig uses dessicant driers, strainers and basic oil 

separation

• Only permitted when recharging to the same 
owner’s equipment

Recycled & Reclaimed – What’s the difference?

RECLAIMED

• Recovered with the same rig as before, but the refrigerant is sent back to 
an OEM for reprocessing

• Reprocessing involves an assessment of the constituent parts and quality 
of the refrigerant and returing the refrigerant to the market in an “as-new” 
condition which can be used in any system

• Reclaimed gas will be intermittently available from 
suppliers as & when other sites send refrigerant back for 
reprocessing

The proposal now 
explicitly bans the use 
of decanted refrigerant 
for refilling unless it is 
recycled or reclaimed

Presenter
Presentation Notes
So what is “recycled” or “reclaimed” refrigerant?REFER TO SLIDEANIMATIONREFER TO SLIDE



LEAK CHECKS
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LEAK CHECK REQUIREMENTS

Current Regulation Leak-Checks
5-50 Tonnes CO2eq 12 Monthly

24 Monthly – with fixed gas detection

50-500TCO2eq 6-Monthly; or
12 Monthly with fixed gas detection

>500 TCO2eq 3-Monthly; or
6-Monthly with fixed gas detection

Proposed Regulation
<50TCO2eq; or

<10kg HFO

50-500TCO2eq; or
10 – 100kg HFO

>500 TCO2eq; or
>100kg HFO

Presenter
Presentation Notes
Systems >500TCO2e must be fitted with gas detection. Also now >100kg HFO must be fitted with gas detection.Gas Detection systems must be checked and calibrated annually.



QUOTA SYSTEM
WHAT IT MEANS TO YOU

Presenter
Presentation Notes
REVIEW SLIDE



QUOTA SYSTEMS - Restricted Import & Manufacture

Option 1

R404A at 3,922 GWP

Option 2

R449A at 1,397 GWP

Quota
40,000kg CO2

10kg 28kg

Existing System

• Quotas are currently allocated based on ‘grandfathering’ + New Entrant System
• Currently rife with illegal imports
• Massive increase in number of quota holders (60 to >2,000)

Proposed System

• New entrants to prove 3 years minimum trading experience
• Also must not share address with other holders
• Also must not share parent company

• MDI’s to be included (previously exempt)
• Electronic tracking system to be introduced to tackle illegal imports

• Training and support for customer officials to carry out checks
• Fee of €3 per tonne CO2 equivalent to be introduced to buy quota

• i.e. 1kg of R134a = €4.29 quota cost
• This corresponds to 20-30% price increase in R134a!
• Expect overall refrigerant prices to rise again
• Compounded by the phase down timeline and availability reductions

Presenter
Presentation Notes
REVIEW SLIDE



MDI’s

Metered Dose Inhalers (MDI’s)

• Previously exempt, Chapter IV in the proposed regulation mentions the use of HFC’s as propellant for MDI’s is fully emissive.

• MDI use has grown by 45% between 2015 and 2019.

• The proposal mentions two suitable climate-friendly alternatives are in the medical approval stages and will not require any 
adaption for the MDI’s used by patients.

• MDI quota will be allocated based on average volume baseline from 2024-2026 (i.e. 100%)
• The quota will be added to the total “basket” available on the market. I.e. could be competition with RACHP.

• Quota will be cut as follows: 58% in 2027
78% in 2030
90% in 2048

• Including MDI’s in the quota system is expected save a significant amount of emissions by 2050 at very little cost to 
manufacturers and patients. Also, expected increase of non-aerosol inhalers (dry powder / soft mist type)

Presenter
Presentation Notes
REVIEW SLIDEAlternatives are R1234ze and R152a (HFC)



IMPORT AND EXPORTS

• Quota System to be extended to International Exports (currently not covered, so 
over production can always be sold). This will create a more captive market and help 
solidify global phase down.

• The proposal also includes a BAN on trading HFC with countries who are not party to 
the obligations set out in the protocol from 2028.

• New traceability measures with MEP’s suggesting QR Codes on Cylinders (similar to 
USA)

Presenter
Presentation Notes
The EU ENVI Committee has already called for a more robust system to both track quota and also f-gases in the field. It has been suggested that in addition to the electronic system to be implements by customs, that QR codes will be used similar to USA.Also, the proposal would see a ban on trading with countries who are not party to the same phase down commitments under the Montreal Protocol and its amendments.



GWP DEFINITIONS CHANGING
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UPDATED INFORMATION TO SHOW 20 YEAR GWP

CURRENT REGULATION PROPOSED

Presenter
Presentation Notes
Another important point to note is the inclusion of 20-Year GWP figures in the new proposal.In short, this shows the actual warming effect of the gas in 20-years during its composition in the atmosphere.Often the 20 year GWP is much more intense than the 100-year GWP. This is particularly relevant given much of the developed world is on a 2050 climate timeline.



OTHER COMPLIANCE 
CONSIDERATIONS
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OTHER COMPLIANCE TO CONSIDER

Introduction to Regulations

• F-Gas Regulations
• PER (PED)
• PSSR & PUWER
• DSEAR
• MHSWR

Working to Standards

• EN378  (Safety and environmental requirements)
• EN60079 (Explosive atmospheres. Classification of areas)

Presenter
Presentation Notes
F-Gas Regulations – primarily refrigerantsPressure Equipment Safety Regulations (Previously Pressure Equipment Directive) – vessels and design of plantPressure Systems Safety Regulations – vessels and design of plantPUWER – Provision and Use of Work Equipment Regulations – safety equipment and plant configurationDSEAR – Dangerous Substances and Explosive Atmospheres Regulations – flammable and toxic gases, A2L, B2L etcMHSWR – Management of Health and Safety at Work Regulations – umbrella regulationEN378 – System Design, Maintenance, Plant Room Safety, Decommissioning guidance etc specifically related to refrigerationEN600079 – Explosive atmosphere regulations subset covering Zone 2-NE  (2L refrigerants).



ERP Related Products

You might recognise:

Presenter
Presentation Notes
The ERP Directive (Ecodesign for Energy Related Products) applies across a large range of sectors.EXPLAIN:SEPR HT, MT, LT ProcessSSCEE – HVAC OnlyIrrelevant- IPLV, SEER, ESEER, ETC. 



SUMMARY
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• HFC prices are increasing
• Availability will reduce
• New solutions are required
• No single solution fits all
• Plenty of opportunities for development
• Flammability and toxicity awareness is key
• Growth in use of CO2 and ammonia

SUMMARY

Presenter
Presentation Notes
In summary:The f-gas regulation is starting to have an affect on the industry.Increased prices and questions over availability is bringing the subject to the forefront and there is a recognised need to find new solutions. There is no ‘one fits all’ solution and the right solution for you will depend on your preferences and application.There are lots of options but a common challenge will be the move towards ‘mildly’ flammable and what this means for operators. At the same time their are energy improvement opportunities.The future appears to indicate a growth in CO2 for small to medium sized applications and ammonia coming down into medium sized applications.



Thank you for your attention
Adam Strachan

Technical Sales Engineer
astrachan@star-ref.co.uk
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Thank you!
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