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Abstract

To judge the departure nucleate boiling degree in the PWR, special critical heat flux calculation
relations based on the different experiments have been developed for comparing to the reactor
real heat flux calculation. These correlations and experimental data have been written in the sys-
tem code which is used to design and transient analysis. Based on the OECD PWR fuel assembly
critical heat flux experimental data, different modeling methods are used with RELAP5 code to
study the conservation of the calculated MDNBR. A calculation fruit from sub-channel analysis
code FLICAIII-F is used to compare the RELAPS5 results. The conclusion can be summarized as fol-
lows. The modeling method of the system analysis affects the final results conservation. The aver-
age channel method is not always conservative. The average channel and hot channel combined
method can fully reflect the fuel assembly thermal characteristic both average channel and hot
channel, and the result is most conservative. The fully channel method is relatively conservative
but restricted by the computer resource capability. Therefore, to achieve the conservative MDNBR
during the requiring core MDNBR of the system safety analysis process, the average channel and
hot channel combined method of the core assembly modeling is strongly suggested. To obtain re-
ality and accurate MDNBR value, a special sub-channel code calculation is required, which needs
to extract the condition of MDNBR predicted by system code.
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Figure 1. Curve: calculation nodes diagram of RELAP5 code for fuel assembly (A, B, C)
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Figure 2. Curve: calculation sub-channels diagram of FLICAIII-F code for fuel assembly (A, B, C)
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Table 1. MDNBR results comparison for B5 assembly
5% 1. B5 4Hf4 MDNBR i+ B4 RELER

TR LA MDNBR (Vi i# i) MDNBR(#GEIE + P IEVE) MDNBR(4:ifi# %) MDNBR(Fi#iE %)

No-51221.i 1.938 0.9072 0.929 1.714
No-51222.i 1.741 0.7732 0.792 1.594
No-52111.i 2.253 1.184 1.205 1.896
No-52112.i 2.023 0.984 1.006 1.774
No-52332.i 1.436 0.447 0.462 1.593
No0-52442.i 1.889 0.674 0.684 1.823
No-53441.i 2.775 1.05 1.032 2.040
No0-53442.i 2.422 0.764 0.763 1.911

Table 2. MDNBR results comparison for B6 assembly
5 2. B6 A MDNBR B &R

THAE T MDNBR(F-¥ il i#%) MDNBR(#EIE + P iE k) MDNBR(4:iH &%) MDNBR(-Fif & %)

No-61121.i 1.948 1.249 1.264 1.820
No-61122.i 1.765 1.176 1.191 1.674
No-61451.i 2.498 1.254 1.308 2.447
No-61452.i 2414 1.103 1.149 2.299
No-62441.i 2.421 0.891 1.047 2.039
No-62442.i 2.351 0.661 0.898 1.931
No0-63452.i 2.719 1.204 1.336 2.009

Table 3. MDNBR results comparison for B7 assembly
3% 3. B7 ¢Af+ MDNBR i+ &£ R

T T MDNBR (V338 18 7%) MDNBR(HAGEIE + “FH#IE ) MDNBR (418 18 ) MDNBR(T-iE &%)

No-71121.i 1.824 1.134 1.149 1.797
No-71122.i 1.657 0.978 0.993 1.664
No-71341.i 1.880 0.792 0.850 2.051
No-71342.i 1.722 0.679 0.710 1.901
No-72221.i 1.577 0.495 0.547 1.580
No-73121.i 2.000 0.975 1.009 1.788
No-73451.i 2.842 1.067 1.194 2.196
No-73452.i 2.430 0.652 0.723 1.912

HES S35 JIE (R, ORI OGO A FliE MDNBR IR, (RIS SR8 S R G0 4 A A 2L v] e b 1 5
IR  PS Y PR 21 B S aE e et Ry S S K (2 N1 e e P R | PN R = BN AU RA N € N
UGN ER, DRI G BRIV 7 I8 0 A R e AT 4838 VRN T S5 ASRICSE B S A Aff ) 245

(3) RELAPS il 1 A6 73 Hr 75 7271 5 MDNBR 5 SRARX B HER , H AR <5 PR T ARGl 8 AP 2
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