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Analysis of ROSA-IV/LSTF Experiment Simulating a Steam
Generator Tube Rupture Design Basis Incident

by Using RELAP5/MOD2 Code
Tadashi WATANABE, Ming WANG® and Yutaka KUKITA

Department of Reactor Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 29, 1993)

The experiment (Run S$B-SG-07), which simulated the design-basis
steam generator tube rupture (S5GIR) scenario for a pressurized water
reactor (PWR), was conducted at the ROSA-TV/LSTF. The analysis of this
experiment was performed by using the RELAP5/MOD2 code, and the predic-
tive capability of the code for the characteristic phenomena in SGTR
incidents was assessed against experimental data. This experiment and
the analysis were performed after the experiment simulating the Mihama
Unit-2 SGTR incident {(Run SB-SG-06) and its analysis.

The analytical results predicted well the behavior of major para-
meters in the experiment. However, in details, the following differemnces
between the experiment and the analysis were found. The break flow rate
was slightly overestimated immediately after the break. This was related
to the experimental uncertainty in the initial fluid temperature in the
break line. The increase in pressurizer water level was underestimated
during the depressurization of primary side by opening the preésurizer
power operated relief valve (PORV). The primary pressure was overesti-
mated after the closing of the PORV. The secondary side liquid levels
were overestimated in both thé SGs, as was the case with the SB-3G-06

analysis. In the analysis, the decrease in the upper head fluid
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temperature was almost the same as that in the former experiment, but
larger than that in this experiment.

From the SB-5G-06 and S5B-SG-07 analyses, several.problems were
found in the SGIR analysis by using RELAP5/MOD2 such as (1) the criter-
ion for the horizontai stratification, and (2) the interfacial heat

transfer model in the vertical stratification model.

Keywords: ROSA-IV/LSTF, Safety Analysis, Steam Generator Tube Rupture
(SGTR), Design Basis Incident, RELAP5/MOD2, Vertical

Stratification Model, Horizontal Stratification Model
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