
Session O10 CESEP’05 - Orléans

Management of graphite material : a key issue for High Temperature Gas 

Reactor system (HTGR)

C. Bourdeloie (1) ; P. Marimbeau (1); JC. Robin (1) ; F. Celli er (2) 
(1) Commissariat à l’Energie Atomique – Cadarache – 13108- St Paul les Durance – France
(2) Framatome-ANP – Plants Sector - 10  rue Juliette Récamier – 69456 – Lyon Cedex 06 - France

Graphite material  is used in nuclear  High Temperature Gas-cooled Reactors (HTGR, Fig.1) as moderator, 
thermal absorber and also as structural components of the core (Fig.2). This type of reactor was selected by the 
Generation IV forum as a potential  high temperature provider for supplying hydrogen production plants and is 
under development in France in the frame of the AREVA ANTARES program.

  

Fig.1: HTGR design Fig.2: graphite material in HTGR

In order to select graphite grades to be used in these future reactors, the requirements for mechanical, thermal, 
physical-chemical properties must match the internal environment of the nuclear core, especially with regard to 
irradiation effect. Another important aspect that must be addressed early in design is the waste issue. Indeed, it  
is necessary to reduce the amount of nuclear waste produced by operation of the reactor during its li fetime. 
Preliminary assessment of the nuclear waste output for an ANTARES type 280 MWe HTGR over 60 year-
li fetime gives an estimated 6000 m

3
 of activated graphite waste. Thus,  reducing the graphite waste production is 

an important issue for any HTGR system. 
First, this paper presents a preliminary inventory of graphite waste fluxes coming from a HTGR, in mass and 
volume, with magnitudes of radiological activities based on activation calculations of graphite during its stay in 
the core of  the reactor.  Normalized data corresponding to an output of  1 GWe.year  electricity  allows 
comparison of the waste production with other nuclear  reactor  systems. Second, possible routes to manage 
irradiated graphite waste are addressed in both the context of French nuclear waste management rules and by 
comparison to other  national  regulations.  Routes for  graphite waste disposal  studied in different countries 
(concerning existing irradiated graphite waste) will  be discussed with regard to new issues of  large graphite 
waste from HTGR. Alternative or complementary solutions aiming at lowering volume of graphite waste to be 
managed will  be presented.  For example, studies about the possibility of recycling irradiated graphite material  
to be re-used  will  be discussed.
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