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CZZI Fuel Cycle: Thermal Neutron Reactorand Fuel Neutron Reactor

MA= Minor actinides

TNR= Thermal Neutron Reactors FNR= Fast Neutron Reactors
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INTRODUCTION ON SFR (POOL OR LOOP CONCEPT)
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DE LA RECHERCHE A L'INDUSTRIE

cCeA Coolants: Sodium (Na)

The so-called « natron » was already known from Aegyptians, as « neter », from ancient Aegyptian langage ntr(j), word
which means that this product was extracted from dryed lake, located in the desert of « Nitrie » (Wadi EI Natrun).

Some explanations:

-TPP triphenyl phosphine used for the
synthesis of vitamin A

-HPP High Performance Pigment

No specific toxicity (like lead) but irritation and localorrosivity
Biologicalutility: essential
Dailyrecommended consumption: 2 to 15g;
MNain human body (70kg): 100g
- Bones: 10 000 ppm
- Blood: 1970 mgl/I

e T

Wadi El Natrun .' Yearly output: c¢. 200 000 ton.year-!
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SODIUM: MAIN PROPERTIES

a coolant which does not slow down the neutrons,

a very limited activation, with short decay periods (*?Na: 2.6 years, **Na: 15 hours), and no a emitters (such as
21OPO)

no specific toxicity (but corrosivity)
large availability ( used for many applications: chemistry, Dynamo, Sc
Large temperature range (liquid): 97.8 to 882.8 °C

a very good compatibility with steels: no liquid metal embrittlement and very low corrosion kinetics, limited mass
transfer and consequently low dosimetry, demonstrated by years of operation.

a very limited amount of particles in sodium, due to the instability of ternary oxides (except NaCrO,) and high
dissolution rates in Na, due to its reducing properties,

low oxygen and hydrogen solubilities in Na, almost nil near the melting point, allowing its purification thanks to
cooling below their saturation temperature (OandH),cal | ed Acol d trapo

a very important reactivity with water - possible deleterious effects in Steam Generator Units (SGU), in case of
pipe rupture, but possibility to clean structures for maintenance, treat Na bulk during decommissioning phase

an important chemical reactivity with air, which can induce Na fire.



INTRODUCTION ON SFR (POOL CONCEPT)

Ar
Control
Plug
= \ é Na
St " O .
s Intermediate e Primary pump
Or .
Heat
Gas
Exchanger
5 Heat
Vg "
Cold plenum Co num
Steam Generator Unit \

Or
% Heat Exchanger




PRIMARY CIRCUIT OF SFR (POOL CONCEPT) 2/2

Primary pump: PP
Intermediate Heat Exchanger: IHX

Steam generator Unit: SGU
Nitrogen Na Heat Exchanger: GHE
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PRIMARY CIRCUIT OF SODIUM FAST REACTORS
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ROTATING PLUGS

Large Rotating Plug LRP
|

[ Small Rotating Plug SRP
]




DE LA RECHERCHE A L'INDUSTRIE

Cea Sodium Fast Reactor:
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