
 

 

Case study: Use of Fluoropolymer Sealing Elements in Valves 
Classified as “Important to Nuclear Safety .͟ 

 

 

 

 

 

 

Key Facts͗ 

x Theƌe aƌe ϭϮϲ nƵcleaƌ poǁeƌ ƵniƚƐ in EƵƌope͕ ǁiƚh ϱϲ locaƚed in Fƌance͘ 
x Theƌe aƌe moƌe ƚhan ϱϬ ǀalǀeƐ peƌ Ƶniƚ on emeƌgencǇ ciƌcƵiƚƐ in ƚhe nƵcleaƌ iƐland͘ 

ValǀeƐ on emeƌgencǇ ciƌcƵiƚƐ aƌe claƐƐified aƐ ͞Impoƌƚanƚ To NƵcleaƌ SafeƚǇ ;ITNSͿ͘͟   
TheƐe ǀalǀeƐ ƌeqƵiƌe a ǀeƌǇ loǁ fƌicƟon Ɛealing maƚeƌial ƚo achieǀe ƚhe ƌeqƵiƌemenƚƐ 
of nƵcleaƌ ƐafeƚǇ ƐƚandaƌdƐ and ƚo enƐƵƌe ƚhe Ɛafe opeƌaƟon of ƚhe ƵniƚƐ dƵƌing 
emeƌgencieƐ͘ 

x PolǇƚeƚƌaflƵoƌoeƚhǇlene ;PTFEͿ iƐ a ǁellͲknoǁn FlƵoƌopolǇmeƌ and ƚhe onlǇ Ɛealing 
componenƚ aǀailable ƚodaǇ capable of meeƟng ƚhe Ɛƚƌicƚ ƌeqƵiƌemenƚƐ foƌ ƚheƐe 
ǀaleƐ͘ The ƐelecƟon of PTFE folloǁed eǆƚenƐiǀe of qƵalificaƟon ƚeƐƚƐ condƵcƚed oǀeƌ 
manǇ ǇeaƌƐ͕ ƵƐing Ɛpecific pƌocedƵƌeƐ deǀeloped bǇ ƚhe nƵcleaƌ indƵƐƚƌǇ iƚƐelf͕  
inclƵding iƌƌadiaƟon ƌeƐiƐƚance ƚeƐƚƐ and long ƚeƌm Ɛeƌǀice ƚeƐƚƐ͘ 

Eǆpanded gƌaphiƚe iƐ commonlǇ ƵƐed aƐ ƚhe Ɛealing componenƚ foƌ ǀalǀe ƐƚemƐ in ƚhe nƵcleaƌ 
indƵƐƚƌǇ dƵe ƚo iƚƐ eƐƚabliƐhed peƌfoƌmance chaƌacƚeƌiƐƟcƐ͕ inclƵding loǁ peƌmeabiliƚǇ and ƌeƐiƐƚance 
ƚo ƚempeƌaƚƵƌe and ƌadiaƟon͘ Hoǁeǀeƌ͕  iƚƐ coefficienƚ of fƌicƟon iƐ noƚ ƐƵfficienƚlǇ loǁ foƌ ǀalǀeƐ on 
Ɛome emeƌgencǇ ciƌcƵiƚƐ oƌ foƌ conƚƌol ǀalǀeƐ on ƚhe ƌeacƚoƌ cooling ciƌcƵiƚ͘ FailƵƌe of ƚheƐe ǀalǀeƐ 
dƵe ƚo ƚhe higheƌ fƌicƟon of gƌaphiƚe packing ƐeƚƐ ;ƌeƐƵlƟng fƌom Ɛƚem bƌeakƐ͕ oƌ noͬƐloǁ moǀemenƚͿ 
ǁaƐ obƐeƌǀed dƵƌing ƚeƐƟng manǇ ǇeaƌƐ ago͕ dƵƌing ƚhe ƚeƐƟng phaƐe of ƚheƐe ciƌcƵiƚƐ͘ SƵch a failƵƌe 
can lead ƚo an Ƶnaccepƚable ƵnaǀailabiliƚǇ of ƚheƐe emeƌgencǇ ciƌcƵiƚƐ dƵƌing a cƌiƟcal eǀenƚ͘ 

PTFE iƐ ƚƌadiƟonallǇ ƵƐed in ƚhe Ɛealing indƵƐƚƌǇ dƵe ƚo iƚƐ ƵniqƵe combinaƟon of loǁ peƌmeabiliƚǇ 
and high ƚempeƌaƚƵƌe ƌeƐiƐƚance͕ aƐ ǁell aƐ eǆcellenƚ chemical and ǁeaƌ ƌeƐiƐƚance and iƚƐ ƐelfͲ
lƵbƌicaƟng pƌopeƌƟeƐ͘  IƚƐ loǁ coefficienƚ of fƌicƟon ;one fiŌh of ƚhaƚ of eǆpanded gƌaphiƚeͿ makeƐ iƚ 
ƚhe opƟmal choice foƌ Ɛealing ƚheƐe cƌiƟcal ǀalǀeƐ͕ ǁhile fƵllǇ complǇing ǁiƚh ƚhe nƵcleaƌ ƐafeƚǇ 
deƐign ƐƚandaƌdƐ eƐƚabliƐhed in ƚhe ϭϵϵϬ Ɛ͕͛ eǀen Ƶndeƌ accidenƚ and emeƌgencǇ ƐiƚƵaƟonƐ͘ 

Oƚheƌ deƐign opƟonƐ͕ ƐƵch incƌeaƐing ƚhe acƚƵaƚoƌ poǁeƌ ƚo accommodaƚe ƚhe higheƌ fƌicƟon 
coefficienƚ packing Ɛeƚ ;eg eǆpanded gƌaphiƚeͿ aƌe noƚ feaƐible aƐ ƚheǇ ǁoƵld inǀolǀe a global Ƶniƚ 
ƌedeƐign and a neǁ qƵalificaƟon pƌoceƐƐ͕ ǁhich iƐ an impƌacƟcal ƚaƐk foƌ eǆiƐƟng planƚƐ͘ 

CƵƌƌenƚlǇ͕  no loǁ fƌicƟon maƚeƌialƐ oƚheƌ ƚhan PTFE eǆiƐƚ foƌ ƚheƐe cƌiƟcal applicaƟonƐ͘ Deǀeloping 
and qƵalifǇing neǁ maƚeƌialƐ foƌ ƚheƐe cƌiƟcal nƵcleaƌ ǀalǀeƐ ǁoƵld ƚake moƌe ƚhan ϭϬ ǇeaƌƐ͕ ǁiƚhoƵƚ 
anǇ gƵaƌanƚee of ƌeaching ƚhe Ɛame leǀel of ƐafeƚǇ peƌfoƌmance͘ 


