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Fuel Cycle: Thermal Neutron Reactorand Fuel Neutron Reactor

28 MARS 2021

Fuel cycle: comparison between PWR & SFR
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INTRODUCTION ON SFR (POOL OR LOOP CONCEPT)

Two reactor designs
Four parts:

- Fuel

- Structures

- Coolant

- Instrumentation

& Control systems
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Coolants: Sodium (Na)
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Some explanations: 

-TPP triphenyl phosphine used for the 

synthesis of vitamin A

-HPP High Performance Pigment

No specific toxicity (like lead) but irritation and local corrosivity
Biological utility: essential 
Daily recommended consumption: 2 to 15g; 
MNa in human body (70kg): 100g

- Bones: 10 000 ppm
- Blood: 1970 mg/l

Yearly output:  c. 200 000 ton.year-1



SODIUM: MAIN PROPERTIES
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- a coolant which does not slow down the neutrons, 

- a very limited activation, with short decay periods (22Na: 2.6 years, 24Na: 15 hours), and no aemitters (such as 
210Po)

- no specific toxicity (but corrosivity)

- large availability (used for many applications: chemistry, Dynamo, Solar Plants, batteriesé) and cheapness

- 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 NaCrO2) 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 (O and H), called ñcold trapò 

- 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)



PRIMARY CIRCUIT OF SFR (POOL CONCEPT) 2/2
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PRIMARY CIRCUIT OF SODIUM FAST REACTORS 

(POOL CONCEPT)
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ROTATING PLUGS
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