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PPllaann

•   Decommissioning of RAPSODIE
•   Application to SUPERPHENIX
•   Application to other projects 
Decommissioning of LMRs in France 

DDeeccoommmmiissssiioonniinngg ooff RRAAPPSSOODDIIEE

rreeaaccttoorr

HHiissttoorryy ooff tthhee rreeaaccttoorr
•     Located at Cadarache centre 
•     Start of construction in 1962 
•     Loop type with two cooling circuits 
•     First criticality the 28th of January 
1967 
•     Power : 24 MWth, then Fortissimo : 
40 MWth 
•     1978 and 1982 : detection of two 
small leaks in the primary system 
•     13th October 1982 : Final shutdown 

•     AApprriill 11998833 :: FFiirrsstt ooppeerraattiioonn iinn

ddeeccoommmmiissssiioonniinngg
•     Dec 93 – March 94 : Treatment of 
the primary sodium 
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DDeessccrriippttiioonn ooff tthhee sseeqquueennttiiaall pphhaasseess
•     Phase 1 : DDeeffuueelliinngg
Phase 2 :
Removal of irradiated equipment 
(reflectors)

Sodium draining and ddeeccoonnttaammiinnaattiioonn
•     CClleeaanniinngg ooff tthhee bbiigg ccoommppoonneennttss

CClleeaanniinngg && ddeeccoonnttaammiinnaattiioonn ooff tthhee

pprriimmaarryy cciirrccuuiitt ppiippeess aanndd ttaannkkss
•     DDiissmmaannttlliinngg ooff tthhee pprriimmaarryy cciirrccuuiitt
•     Containment of the reactor vessel 

•     TTrreeaattmmeenntt ooff tthhee pprriimmaarryy ssooddiiuumm
•     Decommissioning of the secondary 
loops 
•      

Phase 3 : General sanitizing 

DDeeffuueelliinngg
•     AApprriill ttoo NNoovveemmbbeerr 11998833 :: DDeeffuueelliinngg

ooff aallll tthhee ssuubb--aasssseemmbblliieess

SS//AA aarree cclleeaanneedd iinn aa ssppeecciiffiicc cclleeaanniinngg

ppiitt,,

tthheenn ssttoorreedd iinn aa wwaatteerr ppooooll..

PPrreeppaarraattiioonn ooff PPhhaassee 22
•     The primary sodium of the reactor was 
maintained in temperature first with the 
residual power of the fuel elements, then 
with the preheating nitrogen circuit and the 
safety cooling circuit. 

•     In 1987, all the reflectors (468) were 
removed (2 years work) 
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CClleeaanniinngg ooff ccoommppoonneennttss

•     All the components were removed 
then cleaned in a pit 

•     PPrroocceessss :: wwaatteerr mmiisstt iinn NN22 –– CCOO22

ggaass
•     NB : Primary cold traps, caesium 
traps and secondary sodium have not 
yet been treated : a special “ATENA” 
facility is designed for that purpose 

CClleeaanniinngg aanndd ddeeccoonnttaammiinnaattiioonn ooff tthhee

pprriimmaarryy cciirrccuuiitt ccoommppoonneennttss ((ppiippeess &&

ttaannkkss))
•     the primary circuit components were 
separated and isolated from the primary 
vessel

((ddoossee bbuurrddeenn :: 111177 mmSSvv == 5500%%

ooff tthhee ttoottaall ffrroomm 11998877 ttoo 11999944))
•     Cleaning in 1988 (in situ circulation 
of 4200 L of ethylcarbitol) 
•     Decontamination using 3 baths :  
alkaline washing (Cs removal) 
Sulpho-nitric acid decontamination with 
CeIV (Co removal) 
phosphatation rinsing

CCoonnttaammiinnaattiioonn ddeeccrreeaasseedd ffrroomm

55550000 BBqq//ccmm22 ttoo << 1100 BBqq//ccmm22

DDiissmmaannttlliinngg ooff tthhee pprriimmaarryy cciirrccuuiitt
•     Pipes and tanks were cut with 
plasma torch 
•     Exceptional or difficult cuttings were 
done with chain saw 
•     The cutting of the primary pipes 
produced  

512 elements < 1 m long  
= 13 472 kg of active stainless steel 
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PPrriimmaarryy ssooddiiuumm ttrreeaattmmeenntt
•     CEA “NOAH” process (1985 --1989) 
: direct Na-water attack in a tank (40
kg/s)
•     Applied on the DESORA facility
(Framatome design) 
•    Treatment of the 37 tons in 3 months 
(Dec’93 -- March’94) 
 NB : The RAPSODIE accident 
occurred when cleaning the residual 
sodium in the vessel with ethyl carbitol 
(31st of March 1994) 

PPrreesseenntt ssiittuuaattiioonn aanndd ffuuttuurree

TThhee rreemmoovveedd aaccttiivviittyy iiss eessttiimmaatteedd ttoo

aarroouunndd 44880000 TTBBqq..

660000 TTBBqq ((mmaaiinnllyy 6600CCoo)) iinn 11999900

ssttiillll ccoonnttaaiinneedd iinn 11rryy vveesssseell

TThhee ddoossee bbuurrddeenn ffrroomm 11998877 ttoo

11999944 wwaass 222244 mmSSvv..

 RAPSODIE will reach IAEA level 
2 of decommg in 2005
stage 3 is planned in 2020 
a cost-benefit study is being performed 
to
   reduce the duration of the surveillance 
phase. 

• CEA "NOAH"  (1985 - 1989):   
 Na-  (40 

kg/s) 
•  DESORA 
(Framatome )
•  37  3 
(  ’ 93 -  ’ 94) 
  NB: RAPSODIE 
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AApppplliiccaattiioonn ooff tthhee eexxppeerriieennccee ooff

RRaappssooddiiee ttoo SSuuppeerr PPhhéénniixx

SSPPXX DDeeffuueelllliinngg
•     Fuel elements (+ breeder elements 
‘g’ & ‘h’ : 125  BE) 

cleaned using standard process :  Water

mist in CO2 flowrate 

•     Control rods (nb=50, ccoonnttaaiinniinngg

rreessiidduuaall NNaa) cleaned with a special 

process (no immersion)

•     One family of the breeder elements 
(‘i’ : 104 BE) were cleaned with a new 

CEA process : SSllooww wwaatteerr iimmmmeerrssiioonn

UUssee ooff tthhee CCEEAA eexxppeerrttiissee ffoorr ootthheerr

pprroojjeeccttss
•     SILOE reactor : large amount of 
oxidised active NaK

–    6 processes were developed by 
CEA and applied on site in 4 years  all 
the NaK has been processed 

For foreign projects, CEA experts 
support the engineering performed by  
the AREVA/SGN company : 

•     Dounreay Fast Reactor Fuel 
Removal project  

#100 fuel elements blocked in the 
main vessel under inert gas  
 + residual amount of NaK coolant 

MOL : Na (500 kg) and NaK waste 
treatment (managed by Belgatom) 
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