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1. Introduction 

 

Work Package 1 of the <<HTR-N1>> contract is concerned with[1]  

- Isothermal temperature coefficient estimation on the fully loaded core configuration at hot 

zero power and with fixed control rod positions 

- Evaluation of the control rod worth for different core configurations at hot hot zero 

condition. Scram reactivity of all the control rods and scram reactivity of the reflector 

control rods only 

- Evaluation of the critical control rod depths related to different core power level 

(qualification of the thermal feedback models) 

This work represents UNIPI contribution to the task N1/1.2[1] (Evaluation of the control rod worth 

for different core configurations). 
 

2. Description of codes and libraries 
 

To perform our transport calculations we used an improved version of WIMS-D/5B code[2] 

(namely WIMS-D/5B-P1[7]) for cell calculation and a new nuclear library (172 energy groups) 

based on JEF2.2 dataset developed by IAEA in the frame of Wims Library Update Project 

(WLUP)[3].  

To perform diffusional calculations over the whole core, we used CITATION code[4] with 7 energy 

groups. 

 

3. Geometry and Material Definition 

 

To perform our transport calculation we used the fuel cell model described in figure 1[5]. The 

whole core model used in CITATION input is described in figure 2 and 3[5]. Figure 4[5] describes 

fuel and burnable poison zoning plan of the HTTR. General specifications of HTTR[6] and 

specifications of fuel blocks[6] are described in table 1 and 2. 
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Figure 1 – One dimensional cylindrical fuel cell model (R1 = 3.41 cm, R2 = 2.09 cm) 

 
 
 

 
Figure 2 – Hexagonal plane of core calculation 
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Figure 3 – Hexagonal plane of core calculation 
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Figure 4 – Fuel and BP zoning plan of the HTTR 
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Table 1 – Specification of the HTTR 
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Table 2 – Specification of fuel blocks 
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4. Results 
 

As a result of our calculation, we have obtained the following value: 

 

Control Rods Position Keff 

178.9 cm 1.0031 

Scram of reflectors Control Rods 0.86535 

Scram of all Control Rods 0.67937 

 

These results are in good agreement with those obtained by the other partners. 
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