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Experimental Observations of the Hydraulic Phenomena
in the APR-1400 Downcomer during the DVI Line Break Accident
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ABSTRACT

The hydraulic phenomenain the downcomer annuls was investigated in 1/5 scale air-water model
of APR-1400 during the DVI line break accident, especidly, at the time of the end of loop sea
clearing. To preserve the hydraulic phenomena in proto and model, scaling analysis for non-
dimensional parameter was performed to decide the experimental conditions. From the observation of
the hydraulic phenomena, it is found that the flow regime in the cold leg is stratified flow and the
oscillation of the water level in the downcomer and cold leg is observed. After impinging on the
downcomer wall, the gas flows upward with ECC water and it makes the bypass of the accumul ated
water. The downcomer collapsed level is measured under the various conditions of gas and water flow
rate and the results shows that the water level is 0.9~1.8 times of the cold leg diameter from the
bottom of cold leg.
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Instrumentation Type Location Uncertainty(of Reading)
Air Flow Rate(kg/s) Cold Leg 3.0%
Water Flow Rate(kg/s) DVI 0.5%
Absolute Pressure(Pa) | Downcomer, Cold Leg 1.0%
Temperature(°C) Cold Leg, DVI 1.0 °C
Water Level Downcomer 25 %
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