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Major in-pile performance of CF, fuel assembly

LiYun, LiHua, ZhangLin, PuZengping, Jiao Yongjun, Zhang Kun, Huang Chunlan
(Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: The mechanical performance of CF, lead fuel assembly and the thermal-mechanical performance of
the fuel rod are evaluated considering the irradiation condition of the irradiation program and the criteria are fulfilled.
The major in-pile performance of CF, fuel assembly are studied on the basis of the poolside examination results,
including the burnup dependent parameters such as the growth of fuel assembly and fuel rod, the bow of fuel assembly
and fuel rod, the growth of grid, etc. The results show that the major in-pile performance of the CF, fuel assembly has
reached the expectations, and the fuel has fulfilled the requirements of the reactor system.

Key words: CF,; fuel assembly; evaluation; in-pile irradiation; performance
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Table 1 Core operation parameters

average linear power density/(W/cm) core pressure/MPa coolant average temperature/ °C. coolant average flow velocity/(m/s)
160.9 15.5 310 4.34

R2 CRESHHBAKERIE
Table 2 Irradiation history of CF, lead fuel assembly

cycle cycle length/d cycle burnup/(MWd/tU) fuel assembly burnup/(MWd/tU)
10" cycle 335 11200 8400
11" cycle 486 16700 27200
12" cycle 486 16600 44500

22 NMEMBESRT

AR 4 41 CF, e ORI 1 i B 4, 45 B BBV ST O 28, 6 LR AT T HILAR R e 40 B SR RH i 3 )
PERE AT o ALAIE RE 20 B B TR AR S HE S b L T Adne /N TR B R SIS IR AR 2 A2 [ i /D TR B | A% R 0 95 e
Uife. IERRGNERE . PRI e S DR BE S 1] A8 I T 43 BT IR E PR AEC O BROBMEE I ) 1k RE 43 BT T A AR AR
OHUE R AR e AR E . EBASTE R IR 3. T a R AR, ERAE R 44 000 MWAAU I TE LT,
CF, e 300 1 (4 A S M g il 2 B T 25K .

R3 CRLEMAGTEMRITINER

Table 3 Main evaluation results for CF, fuel assembly

gap between

gap between cladding cladding

gap between neighboring axial hold fretting of .

fuel fuel temperature  temperature cladding
FA and core fuel down fuel rod . . . R
. rod and top . ) temperature/ C in steady in transient strain/%
cavity/mm assemblies/ force/N cladding/um
nozzle/mm state/C state/ C
mm
value 1.25 9.38 0.49 942 5.5 1959 370 389 0.91
criterion >0 >0 >0 >0 <57 <2590 <400 <425 <1%
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(a) top nozzle (b) fuel rods

(c) spacer grid (d) bottom nozzle

Fig. 1 Typical appearance of CF, fuel assembly
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Fig. 2 Growth rate of CF, fuel assembly Fig.3 Growth rate of fuel rod
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