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1. Introduction 
 

A TRISO-coated fuel particle is a basic element of 
HTGR fuel. The integrity of the particle should be assured 
during life. For that reason, many thermal and mechanical 
analyses of a TRISO-coated fuel particle have been 
performed [1,2]. It is very important to calculate the 
temperature gradient within an individual particle in order 
to analyze the thermal effects such as a thermal stress or a 
kernel migration. The study shows the temperature 
distribution within the kernel, buffer, and three coating 
layers of a TRISO-coated fuel particle through a rigorous 
numerical calculation, and compares the results with ones 
from a simple analytical solution [2]. 
 

2. Modeling for a Thermal Analysis 
 

The TRISO-coated fuel particle consists of a fuel kernel, 
a buffer layer, an inner pyrocarbon (IPyC) layer, a silicon 
carbide (SiC) layer, and an outer pyrocarbon (OPyC) layer 
as in Fig. 1. 

 

 
Fig. 1 A TRISO-coated fuel particle 

 
A numerical modeling for calculating the temperature 

distribution within the TRISO-coated fuel particle was set 
up by an implicit point-scheme finite difference method 
[3]. The temperature is assumed to be symmetric about the 
particle center. The kernel is divided into N intervals in 
the radial direction on the basis of an equal volume of 
shell. The buffer and the coating layers are divided into 
two intervals, respectively. The boundary conditions for 

the thermal analysis are given in Table 1. The temperature 
at the surface of the particle must be calculated in the 
other analysis, which is used to calculate the temperature 
distribution in a fuel element like a fuel compact or a 
pebble. 

 
Table 1 Boundary Conditions for a Thermal Analysis 

 
 
The temperature increments at any time or fluence can 

be obtained by solving the following system of equations 
resulting from the finite difference method. 
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where the superscript m means an iteration step, the 
matrix [M] consists of tri-diagonal elements. 

 
3. Calculational Results 

 
The TRISO-coated fuel particle for NHDD-T1 was 

selected. The kernel diameter is 700 µm and the buffer 
thickness is 65 µm. The thickness of the IPyC, SiC, and 
OPyC coating layers are 30, 25, and 30 µm, respectively. 
The temperature at the surface of the particle is assumed 
to be 475 and 1200 ℃. The heat generation rate in the 
kernel of the particle is assumed to be between 682 and 
6820 MW/m3.  

Fig. 2 shows the temperature distribution within the 
TRISO-coated fuel particle when the surface temperature 
of the particle is 475 ℃ and the heat generation rate in 
the kernel of the particle is 682 MW/m3. Fig. 3 represents 
the temperature distribution when the surface temperature 
is 1200 ℃ and the heat generation rate in the kernel is 
682 MW/m3. In both cases, a simple analytical solution 
tends to underestimate the temperature distribution in the 




	분과별 논제 및 발표자



