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Japan sodium-cooled fast reactor, JSFR, has been investigated in the frame work of Fast Reactor Cycle
Technology Development Project (FaCT). As the temperature difference between the control rod channels
and the core fuel subassemblies is around 100 °C, temperature fluctuation due to the fluid mixing at the
core outlet may cause high cycle thermal fatigue at the bottom of Upper Internal Structure (UIS). Then, a
water experiment was conducted using a 1/3 scale 60 degree sector model. Temperature and its fluctuation
intensity distributions around the control rod were measured and an effect of the improved structure against
the thermal fatigue was examined.

The objectives of the experiment are as follows;
(1) to grasp the flow pattern around the control rod(CR) channel outlet,
(2) to grasp the amplitude and the frequency characteristics of the temperature fluctuation,
(3) to confirm the effect of a countermeasure for the high cycle thermal fatigue.

As a result, thermal striping phenomena in the region between the fuel subassembly outlet and the bottom
of the UIS were grasped. The geometry of the UIS bottom and the handling head of the primary CR
channel was modified so as to suppress the cold jets exiting from the CR channels. The comparison of
measured temperature fluctuations around the CR channels revealed that the modified geometry was
effective to decrease the temperature fluctuation intensity and amplitude in the sensitive frequency band to
the stress in the structures. Temperature fluctuation intensity distributions at the boundary between blanket
subassemblies and core fuel subassemblies were also grasped.

Keywords: Thermal Striping, Thermal Fatigue, Column-type UIS, Upper Plenum, Sodium Cooled Fast
Reactor, FaCT Project
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