Debris Accumulation &
CalSil Head Loss Testing

-- Findings & Preliminary Conclusions -- z
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Test Program: Objectives

Characterize spatial distribution of debris
accumulation on a vertical screen.
- What conditions generate debris beds of uniform thickness and
composition?
Evaluate applicability of NUREG/CR-6224 head loss
correlahon to PWR sump screen conditions.

-'- 1s the correlatxon sunable for a vemcal screen confiaunuon and
hydrauhc condmons at a PWR rec1rculatlon SUmp
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Debris accumulation testing

— Debris bed formation simulated in the
- large flume at UNM

»; + Head Loss Measurements

) - Work-horse test facihity was the closed-

: loop head loss measurement facility at
UNM

— Selected (confirmatory) measurements
made in large Aume

- 'Emphasis on effects of CalSil -
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Testing designed to -
address fully-submerged

screens.
* Debris accumulation
profiles observed for
"7 several types of debris
at0, 5 & 0.9 fit/sec.
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Head Loss — Correlation Benchmark -
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Preliminary Conclusions (1)

Debris accumulation profile depends on type of debris
transported to vertical screen.
- Fiberglass and mixtwes of fiber’CalSil debiis form umiform, ot near-
uniform debris beds on a submerged vertical sereen.
~ CalSil alone can accumulate on a 1/8-in mesh screen without an underlying
base debris bed, distribution 1s bottom-shewed.
— Crumpled S/S RMI foils collect near the bottom of the screen and gradually
*climb" on each other, formmv a botton1~ske\\ ed aCCumul.mon profile.
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Preliminary Conclusions (2)

Effects of CalSil on head loss across a fibrous debris bed
are complicated.
— At low (< 0.3 ft/sec), stable approach velocities, the exacerbating effects of
CalSil are similar to those of common particulate.
— At higher approach velocities, severe bed compaction causes a sharp
increase in head loss.
~ Bed compaction and its effect on head loss is non-recoverable if velocity is
subsequently decreased

General framework of N‘UREG/ CR-6224 correlauon can be
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Preliminary Conclusions (3)

CalSil increases head loss across RMI debris beds.

- Effect of CalS1l in low quantities is small (tncrease within data scatter for
RMTI alone for quantities below approx 30 gm: ft? of screen area)

- However, head loss nearly doubles with ~75 gmft2,

- LANL correlation for RMI debris bed behavior can be adjusted to fit data
for RME/CalSil mixtures.
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