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Abstract

The core bypass phenomena of borated water injected by DVI nozzle during steam line break
accidents with RCP running mode has been calculated using 3-D CFD code and 2-channel system
analysis model. The borated water is shown to flow from upper downcomer to upper head of a
reactor vessel in the 2-channel system analysis model. The borated water does not flow into the lower
downcomer due to the high RCP flows during the HPSI injection mode of main steam line break
accidents. In the CFD analysis results, However, the borated water flows to the lower downcomer.
Thus, the single or 2-channel downcomer models might be re-evaluated for realistic simulation of the
steam line break accidents.
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Mass Conservation:
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Turbulence Model (Standard k-& Model):
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Porous media modeling (flow skirt, lower support, active core)

flow skirt, lower support, active core

porous media ( 2
blockage
Porous media 5)
viscous loss term , inertial loss term
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a permeability , G, inertial resistance factor
(pressure loss coefficient) C,



.2 .2
K a/flovw 0 _anim% 2 (7)

K = pressure loss coefficient
t = thickness of porous media
Aoy, =100% open area of porous media

A,,,=flow area of porous media
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Position Vel ocity Temperature
Inlet In-1 15 m/sec 116 [°C]
In-2 15 m/sec 116 [°C]
In-3 15 m/sec 116 [°C]
In-4 15 m/sec Adiabatic
DVI 1.6 m/sec 50[°C]
Outlet Out flow 1 50% Shared -
Out flow 2 50% Shared -
Reference pressure = 1.8 bar
Cross Flow Upper plenum 3%
Wall Wall outer - Adiabatic
2 Porous media
Position Thickness K Porosity o2
[m] (Asiow! A100%)
Zonel[ - O : Flow Skirt 0.066 0.208 0.42 17.866
Zoned - : Lower S. S. 0.050 0.052 0.42 5.941
Zone[ - O : Core Inlet 0.170 0.013 0.42 0.427
Zone : Core 3.810 0.579 0.42 0.861
Zone [ : Upper S. 2.540 0.189 0.42 0.421
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