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Objective: Determine expected water velocities in
containment pool for an anticipated break scenario, and
determine debris transport probability.
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~ Fluent Model Description
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Commercial CFD Code
1-, 2-, or 3-D, steady state or transient simulations
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Inviscid, laminar, or turbulent flow ,
_ — Wide variety of turbulence closures
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. Reynolds averaged equations (RANS) or large-eddy simulation (LES
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Fluent Model Parameters
— 3D steady-state simulation (recirculation phase
— Unstructured mesh (tetrahedral cells
» ~463000 cells
* ~12in Ax, Ay, ~1-4in Az
— Pressure outflow BC in sumps
— Used the x-€ RNG ﬁlrbulence model
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Large loca break
— 1.2m pool depth (4 ft.)
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P — Break flow =466 kg/s (7400 gpm)

— Spray flows = 846 kg/s (13440 gpm)

* Total = 1312 kg/s (20840 gpm)

— Screen approach velocity = 0.0762 m/s (0.25 fps)
:Small loca break :

T 0. 33m pool depth (1 3 ft) - ’_ B

< L Break:floy 1015kg/s(1611gpm)
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Flow Rates in GPM
Total Spray Flow = 15220 GPM
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Containment Liner Film
Flow of 700 GPM
Floor Drains from
Level 832
1743 GPM
® 2030 GPM

® 397GPM

Uniformly Distnibuted

Spray Mass Flows

e | cvel 808 Sprays — 1080 GPM
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From the UNM separate effects tests:
— Fiber flocks transport threshold

» (0.037 m/s (0.12 fps)
— RMI foil transport threshold

« 0.085 m/s:(0.28 fps)
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Large Loca — Lower Left Break

Area ln excess of 0.037 mIs 327Tm* (43%)
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Flow patterns are very complex
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— Extensive regions of strong velocity shear

« Will this “tear apart” fiber flocks and lead to a mat on the
screens?

— Also extensive regions of low/stagnant velocities

—Often: there is. a“hlgh Ve10c1ty zone at outer annulus
mduced by su p. pumps
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Performed an initial steady-state simulation of pool flow
Need to compare to plant engineer calcs of water velocities
Water flows can accelerate due to obstacles (pilings, walls,
etc.)

Plant specific analyses? ,
Trans1ent (fill-up)-analysis is being scoped
: When the pool 1s- ﬁlhng.«lf: e
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