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Summary

This paper describes the experimental results of UPTF Test 21D counterpart tests in
the downcomer during the late reflood phase of LBLOCA. The experiments have been
performed in the MIDAS test facility using superheated steam and water. The test
condition was determined, based on the test results of UPTF Test 21D, by applying the
“ modified linear scaling method” of 1/4.077 length scale. The tests of ECC direct
bypass and void height are performed separately to estimate each phenomena
quantitatively.

The tests were carried out by varying the injection steam flow rate of intact cold legs
widely to investigate the effect of steam flow rate on the direct bypass fraction and void
height. In the tests, separate effect tests have been performed in cases of DVI-1, DVI—
2 and DVI-1&2 injections to see the direct bypass fraction according to the DVI nozzle
combination.

From the tests, we found that the fraction of direct ECC bypass and the void height
observed in the MIDAS test facility reasonably well agree with those of UPTF test 21—
D. It confirms that the applied “ modified linear scaling law* reproduces major thermal
hydraulics phenomena in the downcomer during the LBLOCA reflood phase.
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NOMENCLATURE

A: Flow area

e: Power (J/s)

g: Gravity Constant

. Length ratio

m: Mass Flow Rate (kg/s)

m, . - Effective steam flow rate (kg/s)

Loc - Characteristic length of downcomer

t: Time
Subscript

CL: Cold leg
f:  Water

FT: Flow meter
g: Steam

in: In-flow

out: Out-flow
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Table 1. Scaling Ratio of * Modified Linear Scaling Law"

Modified Linear Scaling Scaling Ratio
Parameter
Ratio MIDAS-UPTF O O O

Length Ratio, | Ig 1/4.077
Time Ratio, tg 12 1/2.019
Velocity Ratio, Uy I¥? 1/2.019
Flow Rate Ratio, 1%, 1272 1/33.56

Temperature Ratio, T - 1/1

(1) Boiler

(2) Containment
Simulator

(3) Steam Header

(4) Downcomer

(5) Cold Leg (Intact)

(6) Cold Leg (Broken)

(7) Separator

(8) Core Barrel

Fig. 1 Isometric View of the MIDAS Facility
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Fig. 3 UPTF Nozzle Configuration in the MIDAS Facility
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Mass Balance Error
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Fig. 5 Mass Balance Error in the ECC Direct Bypass Test
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Fig. 6 Energy Balance Error in the ECC Direct Bypass Test
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Fig. 9 Mass Balance Error in the Void Height Test
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Fig. 10 Energy Balance Error in the Void Height Test
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Fig. 11 Comparison of the Degree of Subcooling in the Void Height Test
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Fig. 12 Comparison of the Downcomer Water Level in the Void Height Test
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