
q
osa, 2~ EDF

EDF Energy Response
Consultation on PFAS Restrictions proposed by ECHA

September 2023
Reference: EDF-RESP-PFAS-001
Issue 01

COEyPenton Pps PTASCorton2029NOT PROTECTIVELY ARKED©2029 EOEvry4 Algs Resor.
EOFEnry Ls.AstroinErne an WoRogstrdNo 236652 Raton fc: 0 ssSoe LonWIT 462
EOFRESH PEAS01, Hau 1. Sepanta2023 _—

Page 1 of 19 

 

 

EDF Energy Position Paper – PFAS Consultation 2023| NOT PROTECTIVELY MARKED | © 2023 EDF Energy Ltd. All rights Reserved. 

EDF Energy Ltd. Registered in England and Wales. Registered No. 2366852. Registered office: 90 Whitfield Street, London W1T 4EZ            

EDF-RESP-PFAS-001, Issue 01, September 2023 

 



Contents

1 introduction 3
2. OverviewofEDF Response. 4
3. CharacteristicsofNUCIEAr POWeI PaS..........orrr
4. KeyDiscussionPoints and Recommendations. 6
AppendixA. HVACR. 8
ALGRIIND,  CREIUIISsors
APPENGiXC.. THEMOPIBSHCSrn 12
AppendixD. Waste Management 1°
AppendixE. SpareParts and PFAS ‘Use’. nT
ADDENGiXF.  NUCIEArNEWBUI... 18

EOFEnaryPoston Paps FFAS Constsion 2023 NOT PROTECTIVELYMARKED|©2023EDF Energy Li.AlsReser
EOFEnaryLsRogar inEn and los.Resin i 366052.Ragtrodoc:50WildSt,LoodonWIT EZ.
EOFRESP.PFASO01. 000, Septamber2023 Page20t19Page 2 of 19 

 

 

 

EDF Energy Position Paper – PFAS Consultation 2023| NOT PROTECTIVELY MARKED | © 2023 EDF Energy Ltd. All rights Reserved. 

EDF Energy Ltd. Registered in England and Wales. Registered No. 2366852. Registered office: 90 Whitfield Street, London W1T 4EZ            

EDF-RESP-PFAS-001, Issue 01, September 2023 

 

1. Introduction ...................................................................................................................... 3 
2. Overview of EDF Response .......................................................................................... 4 
3. Characteristics of Nuclear Power Plants.................................................................. 5 
4. Key Discussion Points and Recommendations ..................................................... 6 
Appendix A. HVACR ............................................................................................................. 8 
Appendix B. Elastomers .....................................................................................................10 
Appendix C. Thermoplastics ............................................................................................12 
Appendix D. Waste Management ................................................................................. 14 
Appendix E. Spare Parts and PFAS ‘Use’ ..................................................................... 17 
Appendix F. Nuclear New Build ......................................................................................18 
 

 



1. Introduction
EDF has buit an important role in the UK energy market since the early 20005 through the ownership of major generating
assets and providing electricity to millions of homes Today, EDF is the UK's largest producer of ow carbon electricity. EDF
operates low carbon nuclear power stations and is building the first ofa new generation of nuclear plants. EDF is also one:
of the UK's leading renewable energy companies, specialising in wind power, solr and battery storage technology.
Our role in delivering and operating new clean energy generation across Europe is more critical than ever as the UK and
its European partners transition thei energy use away from fos fuels. Low-carbon power generation wilbe an essential
component in reaching the ambitious Ciimate Neutral and Net Zero targetsset by European nations, The crisis in Ukraine
has added further pressure to energy networks across Europe, with capacity challenges being faced by leading European
nations.
With such a wide range of existing generating sites and new clean energy projects under development, the proposed
restrictions on the production, sale and use of PFAS products would have far-reaching impacts to EDF. This paper provides
an initial response on bea of EDF's UK Nuclear business only. There are significant isk of the PFAS regulation to EDF
Renewables’ projects. including wind, solar and battery storage. These fisks are being set out by European trade
associations.
The ECHA consultation on PFASis directly relevant to EDF's UK Nuclear business (hreater referred to as ‘EDF Eneray)
due to our use of EU suppliers of various systems, components and consumables. The Introduction of EU legisation to
restrict the production and sale of PFAS could therefore impact our UK operations. I is acknowledged that legisation on
restrictionstothe use’ of PEAS-containing products would not necessarily applyto EDF Energy. However, wehave included
‘comments on the proposed restricted use as it may help to buld ECHA's understanding of implications for the EU's nuciear
power plants.
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2. Overview of EDF Response

EDFEnergy are providing a highvlevel response to the proposed restrictions, with the objective of helping to build a shared
understanding of the implications for nuclear power plants. We note that ECHA had indicated that the information and
evidence relating to the energy sector was not particularly strong: we hope to address this in part. However, for reasons
outined below, EDF Energyare not currently able to provide detailed evidence on quantities relating to specific PFAS use
and emissions.

EDF Energy are an ‘enduser’ of PFAS products. Whit we have an awareness of products and components that are very
Tikely to contain PFAS, we note that PFAS quantities are not always labelled or clearly stated in datasheets. We have
undertaken ital activities to identify PFAS-containing products through keyword searches of our product databases and
through selective reviews of safety systems This response presents what we have learnt to date; it represents the beginning
of whats expected to be a long-term activity to fully understand the implications to EDF Energy's nuclear leet and future
nuclear projects.

Our work to date has been structured into the following topics:
1 HVACR (including refrigerants, fiers and other components)
2 Elstomers focussing on seal)
3) Thermoplastics focussing on gaskets)
4 Waste management
5 Spares
6) Nuclear New uid

A dedicated appendix on each of the six topics listed above s included, articulating the impact to our business operations
from the proposed PFAS restriction. Ahead of these appendices, we have also included a section that outlines relevant
characteristics of nuclear power plants that explain the reauirement for using PFAS, plus summaryof our main comments

We note that nuclear power plants would be directly affected by any adverse impacts to the manufacturing and supply of
nucear fuel The challenges to the nuclear fuel sector have been captured within submissions by relevant nuclear fuel
companies and trade associations e.g. Nucleareurope). This EDF Energy response therefore does not include any discussion
on nuciear fuel.
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3. Characteristics of Nuclear Power Plants
The points sted below provide some introductory information on Nuclear Power Plats (NPS) that provides important
context to subsequent discussion on the implications of PFAS restrictions. We hope this provides useful context for readers
that are not familar with NPPs.
1 NPPs are thermal generation plants, utising the energy released from controlled nuclear reactions to produce steam

This stearn is typically used to drive  turbine-generator, which generates electricity
2 Studies have shown that the carbon emissions from nuclearpowerare lower than (out comparable to) renewables, and

significantly lower than fossi-fuel pants. Various European nations have set out their intention to construct new NPPs
25 part of their efforts to decarbonise their electricity networks and heavy industry.

4 NPs harness this incredible energy source by utising technologies that contain many mong parts, some of which
operate within harsh conditions. These condition include high temperatures, pressures, radiation and interfaces with
corrosive substances. This operational environment wil have driven a need for components and materials that exert
high durabity over extended periods

4 There is typically an expectation for long lifetimes of plant tems, with most modern NPPs targeting 60 years of
operation and beyond. NPs will shutdown for short periods (Le. days or weeks) throughout its operational fe to
undertake refueling and essential maintenance before returning to ful power for longer periods of operation.

5 As part of continued safe operations of NPPs, operators such as EDF Energy must have very high confidence in the
abilty of structures, systems and components to perfor their claimed functions. This often involves undertaking a
programme of ‘qualification’ on safety critical components. A qualification programme is often a lengthy process that
involves running various testing and analysis of how the component performs in the range of expected operational
conditions.
Radiological hazards are present on site, which operators are very experienced in managing safely. Our over-arching
safety principles drive us to minimise th risk of exposure to operators by avoiding, or minimising, modifications and
additonal maintenance to plant wherever possile.

7 The nuclear sector is heavily regulated. There are various mandatory licensing and permitting processes associated with
'NPPs, which will vary between countries but wil align with common international safety standards. These stringent
regulations drive detaled. risk-based consideration of materials selection and provide strict controls on waste disposal.

5 The construction of new NPs are long-term projects, which require significant quantities of construction materials.
working fids, cabling and equipment. The plant wil ultimately deliver substantial volumes of reliable low-carbon heat
and power, resulting in the consumption of comparatively smal amounts of natural resources per TWh of electricity
generated.

© At the end of the operational Ifetime of a NPP t wil enter defueing and decommissiring phases. There are varying
strategies to decommissioning NPPs, typically defined by the pace at which the dismantling and demolition activities
proceed at. Where practicable and safe to do so, modern decommissioning strategies wil often seek to recover and re-
use material, minimising quantities sent for fina disposal.

1 Tis postion paper considers he mpac othe EDF UK ces fleet with th tem NPP refering t both generating and shutdown nue power
lots EOF curently operates generation nuciear power panswih 3 former power statins nang cessed generation. Threre wie molcaions
oth cir an rola foes tha nee ob corsoeed fo example our enkhment an wae restent 8 spel fois
EOF Energy Poston Paper -PPAS Constiatn 2020NOT PROTECTIVELYNARKED | ©2020 EOF EvryLa. A 3sReseed.
EOFEneroLs opie i EpaWks. o2366582. Foisrsdofc:50WitsS1o, LondenWIT462
EOF RESP PEAS.OD, sun 0, Sotomber2025 PagesatsPage 5 of 19 

 

 

 

EDF Energy Position Paper – PFAS Consultation 2023| NOT PROTECTIVELY MARKED | © 2023 EDF Energy Ltd. All rights Reserved. 

EDF Energy Ltd. Registered in England and Wales. Registered No. 2366852. Registered office: 90 Whitfield Street, London W1T 4EZ            

EDF-RESP-PFAS-001, Issue 01, September 2023 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Key Discussion Points and Recommendations

‘GeneralComments
1. EDF Energy is supportive of the intent to protect the natural environment and human health through greater

restrictions on the manufacturing and use of PFAS. We believe this must be balanced with the critcal mission to
decarborise the energy sector. in pursuit of Cimate Neutral and Net Zero ambitions. We must identify and avoid
unintended consequences to the low-carbon energy sector that could delay our collective efforts to decarbonise.

2. Care mustthereforebe taken to prevent the inadvertent loss of low-carbon generation from NPs through either
0 disruption of supply to critical commodities and components from the EU. or (i) extended outages to modify
safety-related systems to accommodate alternative products, that may ultimately rest in minimal change to total
PAS emissions.

3. The ECHA proposal on PFAS restriction is expansive, covering a sigrificant quantity of chemical substancesthat fall
within avery broad definition of PFAS, This i provingtobe challenging for EDFEnergy to meaningfully assess and
respond to. A more segregated andphased approach to adoptingrestrictions would help the qualty of assessment
‘and engagement, which then lead to appropriate restrictions being implemented This would also enable end-users
such as EDF Energy to have more meaningful and focussed discussions with its supply chain and how best to
manage new restrictions. A segregated approach could focus initial on substances that already have a strong
evidence base for unacceptable environmental and health impacts.

4. With respect to the nuclear sector, there is a lack of alternative substances that offer the same essential
‘combination of performance and refiabilty as PPASs. The incumbent materials have many decades of proven
satisfactory performance in demanding, hazardous environments. They would therefore be very difficult to replace.
Even if replacement materials could be developed in a timely manner, these would be without the same level of
provenance and robust testing, qualfication and certification as to existing PFAS materials. As a minimum, an
extensive test programe to adequately demonstrate that nuclear safety is maintained could be required.

5. The nuclear sector applies very high safety standards to al processes, procedures and handling arrangements.
including sector-speciic requirements. These processes ensure that new and used materials do not give risk to
‘exposure to PFAS for either people or the wider environmen, for the essential applications that are used. The
emissions from NPs are heavi regulated and only a small proportion of waste from our nuclear sites is disposed
to landfil.A ban or any limitations imposed on the use of essential components could adversely impact nuclear
safety-significant plant operations and maintenance, without delivering any clear reduction in environmental risk
in return.

Derogations and Exemptions
6. There isa general need for increased exemption and derogation for the use of substances containing PFAS where

there is an impact to nuclear safety-related plant. This recogrises the need to undertake comprehensive
qualification testing of alternative products once they have been developed and brought to market by
manufacturers. A period of T35 years maybe appropriate for the development of new products by manufacturers,
where no suitable alternative exists but the derogationperiodwould not accommodate a subsequent qualification
programme for nuclear safety applications.

7. Our review to date has identified intial products that could present operational risks if restricted and for which
no readily avaiable alternative exists, However, tis has not been an exhaustive review across all sites It is likely
that further essential products and components wil be identified as our review progresses. The main comments
and recommendations on NPP exemptions and derogations to date are listed in the points 8 o 13 below.

8. Derogation 5 states “refrigerants in HVACR-equipment in buildings where national safety standards and building
codes prohibit the use of alternatives”, Whist we agree with the perceived intent of ths derogation, the wording
might not adequately cover nuclear safety-related buildings. EDF Energy recommend that the derogation should
be amended (or a new derogation defined) to explicitly apply the derogation to nuclear faciites. including NPPs.

9. We recommend that 135 years would be a better length of time for a derogation associated with HEPA fiters
used at NPP. This derogation could be applied to media for the use in fitration and separation media used high
performance air and quid applications in radiological facities and nuclear power plants until 135 years after EF.
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10. EDF Energy request the use of fluorocarbon within nuclear faciitesar full exempted, without time-imitations.
from the PFAS restrictions. This recognises the essential rol they play in nuclear safety-related and operationally
critical systems on NPPs, with no obvious route to replacing thern

11. EOF Energy recommend that the essential use of FVMQ and AFLAS elastomeric seals is derogated for a minimum
period of 135 years. This recognises the essential role they play in nuciear safety-related and operationally critical
systems on NPs and the time required to develop and quaify suitable alternatives.

12. EDF Energy support the exclusion or full exemption of PTFE for industrial uses from the ECHA restrictions, on the
assumption that PTFE remains “of low concern” folowing the removal of harmful PFAS substances (eg. PFOA.
PFOS) from the manufacturing process.

13. Lubricants used in safety critcal systems re lily affectedbythe proposal, but at this time EDF Energy have not
confirmed whether alternatives would be availble. As a minimum the 13:5 years derogation for lubricants in harsh
conditions’ would need to apply to NPPs to cover the quafication and implementation of avaiable alternatives.

Restrictions on Use and Spares
14. EDF Energy recommend that NPs (and other critical low-carbon energy generation sites) are exempt from

restrictions on “use” of essential PFAS-containing products i order to ensure security of supply. We would adhise:
that restrictions focus on the manufacturing and sale of PFAS containing products, and non-essential uses.

15. It is important that planned low-carbon energy projects are protected from the uncertainty of impending
legislation, so far as is practicable, and that the benefits from replication and learning between projects can
continue to be realised. In support of this, the necessary exemptions and derogations identified fo essential uses
‘on NPs should equally apply to the construction, operation and decommissioning stages of the stations’ fecycle.

WasteManagement
16. Recogrising that t wil be very challenging to undertake substantial samping and testing of both conventional and

radioactive waste types. it will be important for ste operators o be able to make risk-based assumptions regarding
PFAS content within waste types that do not benefit from histori records or clear product PFAS concentration
Iabeling. The provision of PFAS-rlated concentrations must be improved (eg. stated within all data sheets) at the
earliest opportunity.

17. Waste managementfaciitesare in the best position tosegregatesimiar types ofwastearticles that are potentially
above or below the PFAS concentration limit. Clear guidance must be provided (and supported by robust evidence)
on the types of destruction required. noting the associated higher cost and limited avaiabiity of high temperature
incineration capacity.

18. Proposed PFAS waste management regulations need to be implemented with full consideration of any implications
to radioactive waste management. preventing the creation of “orphan radioactive wastes and avoiding
unnecessary risk from radiological hazards to workers. Detailed guidance and clear governing principles will be:
needed on the management of PFAS within radioactive waste streams.
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Appendix A. HVACR
The following main areas of risk have emerged for the HVACR:

~ Refrigerants used within HVACR systems (and non HVAC refrigeration systems) at stations.
~ HEPA Fiters and Air Supply Fiters
~ Components within a HVACR system that have PFAS containing components.

These are discussed within the separate subsections below.
AlRefrigerants
The EDF Energy nuclear leet currently utiises HVACR products from EU supplies. If ECHA PFAS regulations result in the
banning of refrigerants currently imported by EDF Enerdy. the main issues that would arise are:

1. Introducing alternative refrigerants into a NPP is a time-consuming process because of the rigour of the plant
modification and qualification processes used to ensure that safety is asured.

2. There is a possibilty that in some locations, a change to use non-PFAS containing refrigerant may require plant
thats larger (to maintain the same functional performance) than the avaiable space that houses the existing pant.

3. In scenarios where itis physically possible to replace the HVACR plant to accommodate alternative refrigerants,
doing so ahead of its life expiry potentially incurs a greater environmental isbenefit when compared to the
environmentalbenefitgained from removing the PEAS refrigerant. Thisis because ofthe consumption of additonal
resources to replace working pant.

There are already a number of proposed derogations in Annex XV that potentially could apply to aspects of NPP HVACR
plant. as follows:
~ Sg. refrigerants in laboratory test and measurement equipment unti 135 years after EF;
~ si. maintenance and refiling of existing HVACR equipment put on the market before [18 months after EF] and for

which no drop-in alternative exist unti 135 years after EF;
~ sj refrigerants in HVACRequipment in buildings where national safety standards and building codes prohibit the use

of alternatives:
~ 5. insulating gases in highvvoltage switchgear (above 145 kV) unti 6.5years after IF;
Potentially the challenges of points (1) and (2) above are recognised in Derogation 5 that's if NPP safety-related buildings
are considered “buiings where national safety standards and building codes prohibit the use of alternatives”.
Wrist we agree with the perceived intent of derogation 5. the wording might not adequately cover nuclear safety-related
buildings. As a minimum, clarification isneeded on how national safety standards is defined within the proposal.
This concern i raised because relevant safety standards may not explicitly prohibit” the use of aternatives, however the
requirement to implement alternatives may directly contravene nuclear safety principles set out n international standards,
national nuclear regulations, nuclear site icenses of nuciar safety cases. Ths scenario applies o the nuclear regulations
within the UK.whichwill not explicitly prohibit alternative products, recognising that effective safety regulation often seeks
to avoid detailed and prescriptive rules. However, it would be unacceptable to allow a reduced performance of safety
related systems It s also not practicable to Mody the structures and systems to accommodate larger HVACR plant with
no clear reduction in risk.

EDF Energy recommend that either () a new time unlimited derogation is included that explicitly covers buidings on
nuciear facies, that have a nuclear safety-related function; or (7) the wording of Derogation 5 is updated to
comprehensively cover any nuclear safety-related buidings.

Note that UK nuclear industry typicaly use the acronym ‘HVAC’ rather than HVACR, This report uses the term HVACR in order
to remain consistent with ECHA consultation documents, but the terms are taken to be interchangeable.
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For larity, EDF Energy are pot proposing that ll HVACR systems at NPPs that us refrigerants should be within the scope
of a derogation. For example, we are not proposing to include the air conditioning within administrative offices by the
derogation. The focus would be on those which provide nuclear safety functions, due to the additional difficulty associated
with modifying these systems
A2HEPA Filters
There is a proposed derogation in Annex XVfo fitrs which states:
Se. textiles for the use in fitration and separation media used in high performanceai and liqid applications in industrial
or professional settings tht requireacombination of water and oil repellence unti 65years after EF:
EDF Energy is aware of ongoing work within an existing HEPA fiter media supplier to EDF Enerays nuclear fleet, to remove:
the PFAS chemical from the medias chemistry. Our understanding s tha the PFAS chemical is used to provideawater
repelience property to the media
Prior to use within NPs, HEPA fiters any reformulation of the fiter media needs to be robustly validated. A duration of
65 years might not be long enough to develop replacements and complete the necessary ualfication tests and
assessments required. EDFEneray's understanding s that the HEPA fier mecla used in the HVACR extract discharge fitters
at radiological facilties and NPs is the same across much of the world. This problem is far wider than just a consideration
for EDF Energy's UK nuclear power plants

EDF Energy recommend that 13:5 years would be a better length of time for a derogation associated with nuclear
facilites. This derogation could be applied to ‘media for the use in filtration and separation media used high
performance air and liquid applications in radiological faciites and nuclear power stations until 135 years after
iF

EDF Energy have proposed to use the word mediainstead of textile, because media can include textiles and other materials
used in filtration.
A3Other HVACRFilters
EDF Energy have not been able to confirm whether PFAS is used within fiters on the ai supply side of HVACR systems
across our NPPs. We suspect this i the case and therefor these products could be affected by ECHA PFAS legisation. As
these air supply side fites are not typically safety related, the impact would ikey be smaller than with HEPA fits and
therefore we have no comments to provide to ECHA at this time.
4Componentswithin 2HVACsystem

EDF Energy beleve there wil be PFAS within many other HVACR components, especially within compressors. The main
threat seems to be to the PTFE components. in their various forms (gin gass-iled etc).
EDF Energy have not yet identified components that are directly related to nuclear safety and would need to be addressed
witha sector-specifc derogation. We anticipate that the wider HVACR industry and supply chain will undertake work to
identify essential HVACR components that cannot be readily replaced.
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Appendix B. Elastomers
General, fluoropolymersare utiised for the retention of ther unique combination of properties at elevated temperature.
Tris section discusses elastomeric seals identified by EDF Energy as the primary use of PFAS-containing elastomers

BA Seals
Under many circumstances the choice of material will be a compromise and will depend on the detals of operation. For
fuoroelastomers, Viton (FRM) flurcarbons are used extensively throughout the EDF Energy fleet. The reason for thisf
for their resistance to cherical attack. good dynamic sealing application performance as well as good performance at
elevated temperature
Of the principal elastomers in use for seals. 4 out of 5 of the best performing high temperature materials are PFAS
substances (highlighted red in Figure 1 below]. For dynamic sealing applications at elevated temperatures > 200°C. there
ate no alternatives to PEAS elastomers (noting the relatively weak dynamic performance of siicone rubber)

Temperature RangeforCommen Elastomeric Materials
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Figure 1 - Temperature Range for Common Elastomeric Material, from Parker O-Ring Handbook ORD S700. Parker Hannefin
Corporation, Cleveland, OH. (200

The specified formula “Daisy” Viton EGOC i the only viable candidate material for dynamic seaing applications at elevated
temperatures With no immediate alternative to Viton for many sealing applications. an extended period (ie. decades) would
be required for the nuclear sector to pivot to a new material class that could offer comparable performance. This period

wouldalow for product development, testing and full qualification prior to implementation.

EOF Energy Poston Paper -PPAS Consiatn 2020 NOT PROTECTIVELYNARKED |©2020EOFEvry La. Al 3s Reseed.
EDFEnero LsRor nEndan Ws.RepstradNo230602. Roadoc:90 Wate So,Loni WT462
EDFRESPPAS.0D1. 0m. September2023 ———

Page 10 of 19 

 

 

 

EDF Energy Position Paper – PFAS Consultation 2023| NOT PROTECTIVELY MARKED | © 2023 EDF Energy Ltd. All rights Reserved. 

EDF Energy Ltd. Registered in England and Wales. Registered No. 2366852. Registered office: 90 Whitfield Street, London W1T 4EZ            

EDF-RESP-PFAS-001, Issue 01, September 2023 

 

 

Figure 1 - Temperature Range for Common Elastomeric Materials, from Parker O-Ring Handbook ORD 5700. Parker Hannefin 

Corporation, Cleveland, OH. (2007) 



However, ED Energyho not consider kel that anther astomer typ cu fe he same elo high temperatureigmance. Tha proposal rom ECHA Sherefre Sarfcanty reduces the opaatonal capabiny of. mam ening
Sopicatons. potently red.ing comport longest sn SaTsacton performance. withno ces compensatory bene

EDF Energy recommend he use of fluorocarbons within nuclear facies ar fully exempted, without tie
limitations, from the PAS restrictions. This recognises the essential role they play in nuclear safety-related andoperational cir systems on NPP With no wus route 0 repacing them
Ctra FAS lstomers to Vion ae used ros EDF Energy uct ste, a haw Tale below, Whit thesgpictionsof hes aetna PEAS ators ae es tne ha Vio. ht rapes Pave necesatd te ss for vrsche spplcations.

ih Temperatureoperies
croton(FX)a xcelent restoreto hgh amperesoon, |On,ihynal fa aman an may| SSZHCIneoars a hema per tempers

Fluorocarbon(FKM) wihshoresiteGas permeabity ey ow asir0tht of by rubber, Spc|pectanyPH compountyekareestan to 0os

FVMQ contains trifluoropropyl groups next to the methyl groups. Theai10 ysl pragaaes every Sr so Shon RaberForosicons FVM) | 5 MG. 1 3d PAE). Bower, VQ are proves fel an | Up to 77°C ra.ear of fetch uk Foo ok a 1 hr Goodwe
ertoroohsomer (XM curently offers the highest operatingerfcrocstomer | tampaante ange, ihe mat comprehen chamal compat an | up 10320.

(FRM) the lowest off-gassing and extractable levels of any rubber material Io

Tors p= nisctstomer2copatmer of ttatorostene OF) arproplne |PB BE | esmanc  axelont ros wil argh 1 ies| LL Hmein

EOF Energy recommend th use FYING and AFLAS dstomerc sels derogated for 3 minimum period of 155
‘years. This recognises the essential role they play in nuclear safety-related and operationally critical systems on
NPs and the time requiredto develop and qualify suitable alternatives.
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Table 1 - EDF Energy identified PFAS chemicals within seals. 

 
 



Appendix C. Thermoplastics

C1Gaskets
For gaskets, the PPAS material that would present the biggest operational ris. restricted by ECHA, is PTFE, whichis used
extensively throughout fleet. EDF Energy observations on the use of PTFE for gaskets on NPPsare:

1. The most commonly avaiable thermoplastic gasket materia is PTF. It canbesupplied as an expanded flexible tape
that consolidates to a convenient gasket and i becoming more widely accepted for large components subjected
tolight uty

2. Different gasket materials have ther specificusecases across EDF Eneray site. with PTFE-based gaskets being the
preferred material of choice for many applications. This i determined by the inherent strengths and limitations
offered

3. Across EDF Energy sites PTFE s most commonly used in aggressive chemical applications or with corrosive media.
4. The filer materialsin spiral woundgasketsae typical expanded graphite, PTFE or mica, Graphite can seal better,

but at the higher temperatures long term oddationis a imiting factor to overall gasket Ife.
5. For gaskets cut from sheets, best practice aways advises using the thinnest material that the flange arrangement

willallow, but thick enough to compensate for unevenness of the flange surfaces. The thinner the gasketthehigher
the compressive force the gasket can withstand. PTFEcantypical often offer the thinnest gasket material, thereby
offering improved sealing integrity.

6. If flanges are damaged or warped; and remachining is not possible, it is necessary to fit a gasket that can
accommodate the imperfections. Graphite laminateorsoft PTFEgasketsare usually the best options, provided they
are used within their ratings.

EDF Energy positon is thatPTFE offers unique benefits to deliver essential functions. Certain uses within NPPs cannot be:
replaced with fundamentally different alternatives (eg. metalic or graphite gaskets) due to the specific functional
requirements. It is EDF Energy's assumption that any replacement to PTFE would therefore likely be with alternative
thermoplastics. EDF Eneray are conscious that PTFE is judged to be of low concern’ raising the question on whether
replacing PTFE gasket products with alternatives that sit outside of the current PFAS definition, would result in any net
environmental benef

Whilst their use on NPs presents an essential and safety-critical application. t is acknowledged that the functionality
offered by PTFE is likely to be essential elsewhere within the energy sector and other industries.

EDF Energy would therefore support the exclusion or full exemption of PTFE for industrial uses from the ECHA
restrictions, on the assumption that PTFE remains “of low concern following the removal of harmful PFAS
substances (e.g. PFOA, PFOS) from the manufacturing process.

If retained within the ECHA restrictions, then a time-based derogation should be applied that considers () the time for
manufacturers to develop and bring equivalent products to market; and () a subsequent period of several years (minimum)
for operators within the nuclear sector to ful qual thealternative and implement nuciear safety case updates.
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C2Fluoroubricants
Some PFPE and PTFEthickened greases are known to be used, but have not been assessed in terms of their roles and the
avalabilty of alternatives. Asufficient time-based derogation would be needed to cover the period required to bring to
market, and then qualify and approve for use on NPPs. EDF Energy acknowledge the proposed derogation for lubricants,
but need more time to consider the sufficiency of it:

“Lubricants where the use takes place under harsh conctions of is necessary for safe functioning and equipment safety
(unt 135 years after entry nto force”

Asa minimum it is ily that EDF Energy would hope toseegreater clarity that the essential uses on NPPs fal within the
derogations intent.

C3OtherComponents
in addition to PTFE gaskets, there are other thermoplastic PFAS materials and applications that are important to NPP
operation. buttheseare expected tobe much lower in number and use. A more detailedassessment would be required
10 confirm the actual risk to continued NPP operation.

Other known PTEE applications
Plant items on NPPsthatuse PTFE include (out are not imited to}

+ electrical wire insulation due to good electric properties:
+ bushing, bearings, coatings, etc. due to goodlowfriction properties
+ threaded fastener tape for seaing applications.

Other(non-PTFE)Thermoplastics
Thereare other materialssuch as PCTFE, ECTFE, PFA, that are used across the fleet. For example, PCTFE (Kek) iused for
Valve Seats for Equipment Qualified tems. However, the extent of use of other thermoplastic PFAS i significantly less than
that of PTFE.
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Appendix D. Waste Management
The consuitation on the ECHA proposal to restrict PFAS includes the end-oflife phase and how associated wastes are
treated to destroy the PFAS content and prevent emissions. The ECHA consultation also recognises the potential for
impacts on the waste industry concerning the techricol and economic feasbilty of implementing the proposed
concentration limits. Whereas previous Appendices have highlighted the risks from supply of products from EU to the UK
nuclear feet this topic may have less direct impact on UK operations. However, we have summarised our views on the
topic below with the hope that our observations may be helpful to ECHA and identify risks that could equally apply across
European NPPs and wider industry:
D1 Identification of PEAS within conventional wastes
For effective waste managemento article they need to be easily dentiiablea containing PFAS. However, there iscurrent
very imited labeling of PFA contained within in products, and testing all waste artcks for PFAS i not practicable The
assessment of the presence of PFAS within waste, particulary with aged articles, s very difficult.
The EDF-owned UK stations were predominant built in the 1970s and 1980s. It can be assumed that some of the
conventional and radioactive wastes from these tations wil contain PFAS i varying concentrations. Ful records of what
may or may not contain PFAS within these legacy wastes, and at what concentration, are not avaiable. Developing
comprehensive waste sampling methodologies, testing and interpretation of rests s expensive, and disproportionate to
the iskrectionachieved. Critically there appears to be fmited testing laboratory capacity avaiabie to EDF Eneray.
EDF Energy will therefore need to make isk-based judgements and assumptions regarding the presence of PFAS within ts
wastes. For example.if manufactured priortocertain date then assumePFASconcentrations wil be above the mit. Arisk-
based approach to identification would need obe confirmedbyregulatorsa acceptable. This issue is likey to be prevalent
across international NPs, noting the relatively high typical age of operating nuclear reactors (see Figure 2 below)

Operational Reactors by Age

5

33s
H

Robust guidance is aso required to support industry with the identification and classification of high-isk articles, and the
appropriate waste management strategies to be applied. The Waste from Electrical and Eiectronic Equipment (WEEE)
guidance is one example of the guidance needed. EDF Energy would welcome further details within new guidance, as the
outcome ofexisting WEEEguidancecan stil drive conservative decision making to ensure compliance with regulations. Tis
means opporturities associated with the circular economy are lost.
D2 Identification of PFAS within radioactive wastes
Similarly for radioactive wastes, characterisation of PFAS is unkely to be straightforward because Materia Safety Data
Sheets or supplier information will not always state PFAS concentrations. Waste articles and waste from decommissioning
orretired plant components wilbeeven more challenging to determine PFAS concentrations. Aparticular concern for EDF

C07EngPosion Pape PFAS Consteton 223NOTPROTEGTIVELYMARKED ©223EDF nyis AgsRar.
EOFEnt 1s Rogtrdin Grand nd lsRegistra, 2064852. Rogstrodice50WitsStetLornWIT 462
COF-RESP FAS 0, se1. Sepnir2023 Page totPage 14 of 19 

 

 

 

EDF Energy Position Paper – PFAS Consultation 2023| NOT PROTECTIVELY MARKED | © 2023 EDF Energy Ltd. All rights Reserved. 

EDF Energy Ltd. Registered in England and Wales. Registered No. 2366852. Registered office: 90 Whitfield Street, London W1T 4EZ            

EDF-RESP-PFAS-001, Issue 01, September 2023 

 

 

Figure 2 – Age (in years) of current international operational nuclear reactors 



Energy iif any legislative changeleadsto more arduous testing requirements for PFAS in radioactive waste. Thi isbecause:
the available resource for laboratory-based characterisation of radioactive samples is alreadyseverely constrained. It would
be particularly useful for radioactive waste if there could be a set of standard assumptions to apply to, particulrly with
legacy waste items, with regards to iely PFAS concentrations and quantities that would reduce the requirements for
testing

and radioactive waste types, it will be important for site operators to be able to make risk-based assumptions
regarding PFAS content within waste types that do not benefit from historic records or clear product PFAS
concentration labelling.

D3TreatmentofPFASwaste
There wil need to be waste management permitting changes to enable specialist waste management faciites to process
wastes with PFAS concentrations above the limit. The dual cassiication of waste articles as mixed hazardous and nor-
hazardous could allow it to be sent for further identification to allow the correct waste management technique to be
identified. EDF Energy consider that waste management faciites are in the best position to segregate similar types of
waste articles that are potentially above or below the PFAS concentration limit. These facilties should then divert
recoverable waste below the concentration limit for destruction, with its associated higher transport and disposal costs.
EDF Eneray also seek evidence that supports this consultation that the long-term disposal routes are effective for the
destruction of harmful PEAS substances. We have observed changes in the disposal and recovery routes for waste as
industry seeks to move waste up the waste hierarchy, EDF Energy request that clear guidance is provided on the types of
destruction required, noting the associated higher cost and limited availabiltyof high temperature incineration capt.
Waste management facilties are in the best position to segregate similar types of waste articles that are
potentially above or below the PFAS concentration limit. Clear guidance must be provided (and supported by
robust evidence) on the types of destruction required, noting the associated higher cost and limited availabilty
of high temperature incineration capacity.

Within the UK, radioactive waste has to meet the hazardous Waste Acceptance Criteria WAC) of radioactive disposal
facies permitted landfil sites and high temperature incinerators. For instance. the UK's Low Level Waste Repository
(WR) WAC recuires information on the levels of hazardous components for wastes “that would be categorised as
Hazardous Waste if they were not deemed to be radioactive waste”. The introduction of PFAS restrictions s likely to
necessitate changes to the WACs applied by these facites and could impact the acceptabilty of certain waste streams.
Industry will require an explanatory note or guidance to carfy tis relationship.
An area of particular uncertainty i the abilty to dispose decommissioning waste to landfil In 2022. nly 249% of EDF
Energy's entire conventional waste wes sent to landfil highlighting the use of controlled and specialist disposal routes
adopted by NPPs. As EDF Eneray's stations progress through the decommissioning phase, an increased quantity of bulky
decommissioning wastes eg. from site demain) are kel to go to land, uness theycan be re-used. If the introduction
of PFAS waste management restrictions prevents both re-use of materials and landfil isposal of bulky decommissioning
wastes, it could drive behaviours contrary to the policy intent of minimising radioactive waste volumes consigned to
specialist disposal routes.
The majority of EDF Energy's operational radioactive waste willbe incinerated(649% of radioactive waste from EDF Energy
Stations in 2022 was incinerated) thus destroying the PFAS contentasa result of the preferred isposal option in any case.
However, the proposals should take care to prevent the creation of undisposable” or “orphan” radioactive wastes whereby
their radioactivity i 100 high to be incinerated but their PFAS concentration s too igh for acceptance to other radioactive
waste routes, such as near surface disposal. In recognition of this risk it may be more helpful to bring radioactive wastes
explicitly into the scope of the PFAS restrictions and then to make a suitable provision that would prevent this scenario
occurring.
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Radioactive waste management requires stable disposal routes with relatively constant WAC. This is critical for
decommissioning retired nuclear power stations as the decommissioning strategy and waste management approaches are
planned years in advance of waste generation. I this consultation results in significant changes to current WAC for
radioactive waste disposal partners, this oui result in:

+ Aneed to repack and segregate waste- incurring addtional risk to staff.
+ A need to change the planned waste management approach for decommissioning - incurring significant

programme delays and cost increases.
+ An increase in accumulated waste on nuclear sites fit becomes nor-isposable eg, if the actity i too high for

incineration and PFAS concentration too high for other radioactive waste management routes,
Itis not clear how follow-on restrictions wil impact the WAC for radioactive waste disposals, however significant changes
could cause problems for nuclear operators.

Proposed PFAS waste management regulations need to be implemented with full consideration of any implications
to radioactive waste management. preventing the creation of “orphan” radioactive wastes and avoiding
unnecessary risk from radiological hazards to workers. Detailed guidance and clear governing principles wil be:
needed on the management of PFAS within radioactive waste streams.
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Appendix E. Spare Parts and PFAS ‘Use’
The restriction on the use’ of PFAS-containing materials has been a point of uncertainty during our review. We note that
the consultation QEA responses have clarified that in-service components would tt have to be removed from service
prematurely in response ECHA restrictions folowing the iF EDF Energy strongly supports tis important clarification. as
any requirement to replace products and components before their end of fe would result in greater waste and present
additonal unnecessary risksto ste workers.
it has been confirmed by ECHA that the holding and transferring spares of PFAS-containing materials would be restricted
by the proposed legislation. Writ the “use” aspect of the ECHA legsiation would not directly affect EDF Energy's UK sites.
we have briefly shared our views on the topic below, in the interest of providing helpfulcontexton NPPs.
To mitigate the isk of plant or component fares resulting in extended periods without operation, EDF Eneray hold spares
and reserves of a range of products and components. There is an expectation that EDF Energy will have appropriate risk-
mitigation measures in plac. to ensure security of supply of low-carbon power. The spares and stockholdings range from
plant consumabies, to minor components and to what EDF Energy classify as strategic spares. These strategic spares are
more complex in nature and would meet criteria of having high monetary value and / of long leacHead times.
EDF Energy consider that it would present an unnecessary detrimental environmental impact to have to dispose of unused
spare parts It i highlighted that NPPs apply strict controls on the use and disposal of operational materials. The use of

already. manufactured PFAScontaining products is very unlikely to result in increased dispersal of PFAS if they are used
onste, compared with being isposedofas unused spares. The requirement to dispose of PFAScontaining spares at the
point of EF would simply generate additional wastewithout any clear reduction in environmental isk.
The quantity of spares required is minimised through the sharing of stockpiles and strategic spare parts across the fieet
management. Any restrictions placed on the transfer of spare parts would remove this benefit and ultimately drive an
increase in the exiting levels of spares held This potential odds a further environmental disbenefit.
Finally the cost and effort from having to dispose of and replace unused strategic spares held in support of NPs would
be very high and disproportionate to any possible benefit

EDF Energy recommend that NPPs (and other critical low-carbon energy generation sites) are exempt from
restrictions on “use” of essential PPAS-containing products in order to ensure security of supply. We would advise
that restrictions focus on the manufacturing and sale of PFAS-containing products, and non-essential uses.
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Appendix F. Nuclear New Build
The assessment by EDF Energy on the impact to PFAS regulations on NPP has largely focussed on our operations of the
existing UK nuciar fleet. EDF is aso leading the construction of two newreactorsat Hinkley Point C (HPC) n the South
West of the UK Trisi th first new nuclear power station in the UK in aver 20 years, one that utises significant European
supply chain, and plans to operate for a least 60 years before being decommissioned. The same reactor technology (the
EPR) has already been constructed in Olikuoto (Finland) and is nearing the start of operations at Flamanvile (France)
Similar to the existing UK nuclear power stations, PFAS i prevalent in a large number ofsystemsand components. Some
are essential to the safe operation of the plant. and alternatives may not achieve the required performance without
Sgaficant changes to the plant or 2 reduction in safety. Frequencies of replacements are system & component speciic
but can range from the short term (weeks/months) through to the very long term (years / decades). HPC wil have a higher
sensitity impact around some specific product areas du to increased prevalence n the design (when compared toexisting
UK assets), with examples such s RS133 Refrigerant used ina significant proportion of chilers across the pant.
The civ construction phase ofthe praect at HPC is drawing to: cose on Unit, moving now nto the Mecharical, Electrical
and HVACR phase. Asa result, the current design at HPC has reached a evel of stability and maturity where further design
changes are technical complex and have a significant schedule & cost impact. The timing of the proposed legislation vs
the construction cycle makes any consideration of design changes extremely pofibitive to now retrofit
Examples of technical risks to HPC as result of this proposed legisation include:

~The principal risk is the indirect consequence of obsolescence in the predominantly European supply chain to be:
able to provide through fe support.

~ Arisk of availability of materials during the construction phase for Unit 2 (under current identified dates)
~ Arisk that divergence in approaches taken by the EU and UK on PFAS could only exacerbate avalbilty of

supplies andor the need for design chenge during the operational fe of the power station.
Some ofthe technical isk to HPC associated with the proposed PFAS legislation could be mitigated by specific derogations
for essential uses. EDF Energy will not recommend further derogations within this response specifically relating to the EPR.
projects- further detailed assessment is needed.
Beyond HPC project, izewell C (S20) are planning to corstruct an additonal two EPR reactors in the South-East of the UK.
One of the fundamental principles of this project is repication. Tris principle heps reduce cost & techrical compleity
whist improving the schedule and operational safety. This is an example of a project that i expected to be approved, ie.
a Final Investment Decision (FD) taken, before the ECHA legisation i finaised and implemented.

It is important that planned low-carbon energy projects are protected from the uncertainty of impending
legislation, so far as is practicable, and that the benefits from replication and learning between projects can
continue to be realised. I support of thi, the necessary exemptions and derogations dentifed for essential uses.
on NPPs should equally apply to the construction, operation and decommissioning stages of the stations lifecycle
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