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Summary

This paper describes the experimental results of ECC Direct Bypass Phenomena in
the downcomer during the late reflood phase of LBLOCA of the reactor that adopts
Direct Vessel Injection as a ECC system. The experiments have been performed in
MIDAS test facility using superheated steam and water. The test condition was
determined, based on the preliminary analysis of TRAC code, from modified linear
scaling method of 1/4.93 length scale. To measure the direct bypass fraction according
to the nozzle location, separate effect tests have been performed in case of DVI-
4(farthest from broken cold leg) injection, DVI-2(closest to broken cold leg) injection,
and DVI-2&4 injection, respectively. Also the test was carried out varying the steam
flow rate greatly to investigate the effect of steam flow rate on the direct bypass
fraction of ECC water.



Test results show that the direct bypass fraction of ECC water depends significantly
on the injected steam mass flow rate. DVI-4 tests show that the direct bypass fraction
increases drastically as the steam flow rate increases. However, in DVI-2 test most of
the injected ECC water penetrates into lower downcomer. The direct bypass
characteristic in each of DVI-2 and DVI-4 tests is reflected into the direct bypass
characteristic curve of DVI-2&4 tests. The steam condensation reaches to the
theoretically allowable maximum value.
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Table 1. Scaling Ratio of “ Modified Linear Scaling Law"

Modified Linear Scaling Scaling Ratio
Parameter

Ratio MIDAS
Length Ratio, | Is 1/4.9295
Area Ratio, @, 12 1/24.3
Volume Ratio, V, 13 1/119.79
Time Ratio, tg 152 1/2.22
Velocity Ratio, Ug 152 1/2.22
Flow Rate Ratio, M, 152 1/53.95
Temperature Ratio, T, - 1/1

NS

(1) Boiler

(2) Containment
Smulator

(3) Steam Header

(4) Downcomer

(5) Cold Leg (Intact)

(6) Cold Leg (Broken)

(7) Separator
(8) CoreBarre

|

Fig. 1 Isometric View of the MIDAS Facility
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Fig. 2 Shematic Diagram of Downcomer
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Fig. 3 Location of Thermocouples and Pressure Transmitters in the D/C
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Fig. 4 Steam Condensation Fraction by Energy Balance
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Fig. 5 Bypass Fraction to the Effective Mass Flow Rate
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Fig. 6 Location of Thermocouple in the D/C Annulus
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