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Thermal-hydraulic Design of High Conversion Type Core of FLWR  

Noboru KOBAYASHI, Akira OHNUKI, Sadao UCHIKAWA and Tsutomu OKUBO 
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Advanced Nuclear System Research and Development Directorate 

Japan Atomic Energy Agency 
Oarai-machi, Higashiibaraki-gun, Ibaraki-ken 

(Received March 11 , 2008) 

A thermal-hydraulic design of the high-conversion (HC) type core of the innovative water reactor 

for flexible fuel cycle (FLWR) was constructed under the natural circulation core cooling, in order to 

achieve that HC-FLWR core can be converted to a breeder type one (RMWR).  The thermal- 

hydraulic design was performed by using TRAC/BF1 code with correlations developed for FLWR 

bundles.  The criteria on the thermal-hydraulic design of HC-FLWR were that the average void 

fractions in the core was smaller than 50 %, and that the critical power ratio was larger than 1.3.  

The criterion on void fractions was determined from the nuclear design of HC-FLWR.  Because the 

HC-FLWR cores must be converted to the RMWR ones within the same reactor vessel, the length of 

the chimney and the settings of the inlet orifice are common in both types of cores.  The coefficient 

of the lower tie-plate of the HC-FLWR core and the temperature of the feed water were 

parametrically changed.  Consequently, the design criteria were satisfied by adopting the setting of 

the form loss coefficients of the lower tie-plate comparable to those of the current BWRs and by 

lowering the feed water temperature to 505 K.   

Keywords: FLWR, RMWR HC-FLWR, Natural Circulation, Tight-lattice Core
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