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Assessment of Fuel Rod Performance Analysis Code FRIPAC

ZHANG Bin, WANG Yang, WEI Jun, DENG Yongjun
(China Nuclear Power Technology Research Institute Co. Ltd., Chengdu 610042, China)

Abstract: In order to predict the behavior of the fuel rod in reactor, mechanisms and
experiment observations of many physical phenomena need to be combined to establish
proper calculation models. China Nuclear Power Technology Research Institute Co.
Ltd. (CNPRI) recently developed a fuel rod performance analysis code named FRIPAC,
which considers the combined effects of physics, chemistry, materials, thermodynamics,
irradiation, etc. on the performance of fuel rods during operation. Thus, FRIPAC can
predict fuel behavior in reactors reasonably. The physical model of FRIPAC was briefly
introduced in this article. The assessment was made based on experimental data. The
results show that the prediction of FRIPAC on fuel central temperature and fission gas
release is in good agreement with the measured data, which verifies the correctness of
the FRIPAC model. For the future work, the FRIPAC is expected to continue with the
assessment of internal rod void volume, cladding corrosion, etc. and to continuously
optimize the models based on the assessment results.
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Fig. 2 Schematic of fuel rod heat transfer
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Experimental data used for preliminary assessment of FRIPAC
i35 FHRFE/(GW « d » t1(U)) gL i AR AR 3/
IFA-431R1 4.57 X Halden
IFA-431R2 4.79 X Halden
IFA-431R3 4. 97 X Halden
IFA-431R5 4.65 X Halden
IFA-431R6 4.5 X Halden
IFA-432R1 32.96 X Halden
IFA-432R3 42.1 X Halden
IFA-432R5 44. 4 X Halden
IFA-432R6 27.3 X Halden
IFA-513R1 11. 86 X Halden
IFA-513R2 11.68 X Halden
IFA-513R6 11.72 X Halden
IFA-515. 10-A1l 86. 41 X Halden
IFA-515. 10-B1 84. 31 X Halden
IFA-562R16 87.93 X Halden
IFA-562R18 79. 88 X Halden
TSQO002 53.24 X USPWR
ANI1 41. 06 X RISO3
ANS8 40. 63 X RISO3
PK6-2 36. 8 X SUPER-RAMP
PK6-3 36. 5 X SUPER-RAMP
15309 50 X FRAPCON
11115 48. 6 X FRAPCON
2416 60. 1 X FRAPCON
2816 13.2 X FRAPCON
30-1-8 FGR Case 57. 85 X FRAPCON
4110-ae2 6.2 X FRAPCON
4110-be2 6.6 X FRAPCON
B& W Rod 1 62.3 X FRAPCON
bnfl-de 42 X FRAPCON
F7-3 35 X FRAPCON
F9-3 33 X FRAPCON
FUMEX 6f 43. 47 X FRAPCON
FUMEX 6s 56. 36 X FRAPCON
GE-2 FGR Case 41.9 X FRAPCON
GE-6 FGR Case 42. 29 X FRAPCON
GE-7 FGR Case 41 X FRAPCON
Ramped_Rodlet_D200 25 X FRAPCON
Ramped_Rodlet_D226 44 X FRAPCON
Rod 5-DH 33.9 X FRAPCON




874

SERERY FT DLE 2 0 DA SRR P RE A3 BT B Y
HERPE S TR L ES . o gt
R b e R LA R AT e L H
A E bR B A D 5 S 50RO 5L 5 45
S T LA R (R OO B O 3 B AR R AR TEA
S5

A SCHE T Halden Jz i 3 52 56 J00CH8 X5 108 4
rF O BE TR0 A (P 55 0 {8 (VD B 4T T X EE
ZERANIE 3 BTN . ARSCHIE AR T 16 AR
P Y S0 Bd L 224 2 400 AU A5 7 R FE
I3 Hi k4. 5~88 GW « d/t(U),P/M (K
1. 044 . brifE2E 6 R 0. 117, B N4 P/M=
1420, MK 3 A[ & 1 FRIPAC X}k o0 i
JEE 1) T I A S T

2000F « IFA431RI eIFA-431R2

s IFA-431R3 vIFA-431R5
<« IFA-431R6 »IFA-432R1
o IFA-432R3 *IFA-432R5
IFA-432R6  oIFA-513R1
IFA-513R2 *IFA-513R6
IFA-562R16 »IFA-562R18 2 RoF,
ITA-515.10-Al LAARRY .+
IFA-515.10-B1 V. R R >
P/M=1 e g I X

—

(o]

(=

(=
T

D/N AT 4
OVt 22

il D /N Ik 2
- CIVIREE 765

1200 1600 2000
WM& fE/C
SRR Y i

Fig.3 Assessment of pellet centerline temperature
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