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Sodium-Cooled Experimental Reactor Joyo (REXIF I'ERE 1) :
Joyo started the operation in 1977. Joyo has been playing a great role for

irradiation tests to develop FBREs.

MK- I Core(2"d stage) : 75 MWth, MK-II Core : 100 MWth,

MK-II Core(present) : 140 MWth
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Comparison of Fast Neutron Flux
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+ World’s highest fast neutron irradiation field allows accelerated irradiation fuel

and material tests.
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¢ Joyo is a powerful fast neutron irradiation facility.
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Sodium-Cooled Prototype Reactor Monju ([REF T£A LK 1)

After the sodium leak accident in a secondary circuit in 1995, Monju has been stopped for
14 years. Although the plant was restarted for system start-up tests in early 2010, it has
been stopped again after a few month operation.

Thermal output : 724MWth Electrical output : 280MWe
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Performance in the Phenix =l ) B 7r=viR

The thermal efficiency from 1974 to 1989:
44.4%
The breeding ratio : 1.15

The thermal power : 563MWth (350MWth)*
The electric power : 250MWe (150MWe)
Three loops with 6 IHXs (2 loops, 4 IHXS)
The sodium outlet temp. : 560°C(530°C)

x 7vaARI%. Lifetime Extension D{E

The operation: CEA 80%, EDF 20%

LI D48 Z. Phenix by Jean-Francois SAUVAGEE M i5



Operation Experience

*The average load factor (1974 to 90) : 59.6%

-Sodium Leakage in IHXs(1976 and 77) :
3 times

*Sodium-water reaction(1982, 83and 2003) :
5 times

*Negative reactivity trip(1989 and 90) :
4 times

-Safety upgrading and renovation (1992 to
2003) for mainly CEA R&D programs on long

lived radioactive waste management ; an
extension of Phenix reactor lifetime (5 to
6years) because of the shutdown of Super-
Phoenix, and seismic reinforcement

*The availability factor at 350 MWth
(2004, 05, 06) : 73, 85, 78 %

*The load factor at 350MWth(2007) :
69 %

1974 -

Phenix power plant - operational chart
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Sodium Leakages for Intermediate Heat Exchangers:

3 times between 1976 and 1977

A faulty design on insufficient bending radius generating a concentrated
stress region which was related to differential thermal dilatation of two long
shells, caused sodium leakages three times.

Top closure plate
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Sodium-Water Reactions in Steam Generators
4 times between 1982 and 83

*The original failures were located at butt welds closer to the steam inlet at
re-heater module tubes in steam generators.

= The reactions took place soon after a starting—up of the plant.

= The origin of leaks came from water mixed with steam passing through
re-heaters at certain transient conditions of plant start-up, which caused
thermal shocks when abruptly turning to steam in the tubes.

Steam generator tube with leak



Inspection for the Pool-Type Main Vessel:
The inspection by ultrasound confirmed that
there was no defect in the welds on the conical shell
supporting the core and connecting it to the main vessel
between October and December 1999
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