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Table 1 shows the evaluated value of void 

reactivity under the full voiding and reactivity change. 

In the present results the difference between standard 

and modified fuel with 20% reduced diameter is 

about 0.22 mk. Figure 3 shows the difference 

between the results of lattice calculation and core 

calculation. Considering the difference between 2D 

and 3D calculation, the maximum void reactivity 

may be not over 4 mk.  

 
Table 1. Comparison of reactivity change for temperature 

coefficient and void reactivity under full voiding condition 

between standard pin size and -20% size. (unit : mk) 
 

WIMS-IST (2D) 
WIMS-IST/ 

RFSP-IST (3D)* 

Case -20% OD 
Standard 

37-element 

Standard 37-

element 

Fuel 

(900°C) 
-2.1769 -2.1765 -2.4726 

Coolant 

(300°C) 
0.414978 0.414956 0.3751 

Moderator 

(75°C) 
-0.2555 -0.2555 -0.2860 

Void 

Reactivity 

(full Voiding) 
17.541 17.317 20.2 

* reference [3].                                                 

 

 

3. Conclusions 

 

There is nearly no difference of the reactor physics 

characteristics due to the partial change of fuel bundle. 

Therefore to reduce the diameter of center fuel element 

is expected only to improve the thermal hydraulic 

condition because of increasing the quantity of coolant 

through center region. In further study the physics 

parameters are going to be re-evaluated with 3-

dimensional code, RFSP-IST and analyzed the effect of 

the modified fuel in several points of view. 
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Fig. 2. Reactivity change due to change the temperature of 

fuel(top), coolant(middle) and moderator(bottom) 
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Fig. 3. Reactivity change due to coolant voiding 
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