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Evaluation of Effect of Fuel Pellet Manufacturing Parameters on
Fuel Rod Performance by Numerical Fitting Method
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Abstract: Based on the theoretical calculation model, the manufacturing parameters related to
the performance of fuel rods are obtained. With the help of FUPAC fuel rod performance analysis
software, the sensitivity analysis of the parameters is carried out one by one, and the key parameters
affecting the performance of fuel rods are selected. Based on a large number of calculation data of
sensitivity analysis, the relationship function between the key parameters and the fuel rod
performance is obtained by numerical fitting method, and the rapid and accurate evaluation of the
effect of the manufacturing parameters of the pellet on the fuel rod performance is realized. The
conclusion is that the numerical fitting method can effectively analyze the effect of fuel pellet
manufacturing parameters on fuel rod performance through comparing the results of numerical
fitting method and professional software analysis.

Key words: Fuel pellet, Manufacturing parameter, Numerical fitting, Fuel rod performance,
FUPAC

FUPAC

: 2020-06-16; : 2020-11-27
1981— E-mail: wangkun731@sina.com



81

FUPAC
1.1
P:Rzinz‘
R
&
; P Pa V,
m’
mol R
K
1 2
2
1.2
Q(C )_li on
ot Peph ror or !
L K r moa
W/m® & W/ m-K
/' kg-K  p
2

kg/m3

1.3
2

e -

T /

14

70,z

&y

o =ef va v
2
r
_1-20
2(1-0)

1 r
=| (X
e

u(r)

Arrhenius il

Qpre 3
RT,

onst 4
RT,

+e +et+ef 6

u

+68)dr +

5 1 er
—— | r(&™ +&X)dr+

ex ex
reT+eE
r| G|+
A r

C1r+g
’

1

1-0rdx



82 Vol.42. No.3. 2021

10,z E MPa I I,
d_”_l(d_”)z
dr 2\ dr
& 2 1.4
© r 2\r
B C,-Lc? 2
3,3 2.1
FUPAC
G
5 ~ 8
1
1
1.5
g,fl
O 2.2
do, de? &
do, t=D"{ded t +(dD) ' | &5 9
do, de? &
s & A 2.1
D
o, A
E I ex
Oy —m Eg — &g + 1
0. g —& 2
. g —&"
#IOT 8@—6‘;( IO 10 2
(1+0)(1-20)
5 —e .

Tab. 1 Effect of Pellet Manufacturing Parameters on Fuel Rod Performance
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Tab. 2  Fitting Relational Expression between Internal

Pressure and Pellet Parameters
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Fig. 1 Comparison of Internal Pressure Calculated by
Fitting Method and Software
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Fig. 3 Comparison of Stress Calculated by
Fitting Method and Software
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Fig. 2 Comparison of Fuel Center Temperature Calculated
by Fitting Method and Software
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Fig. 4 Comparison of Strain Calculated by Fitting
Method and Software
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