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A Study of Entrainment at a Break and in the Core

during Small Break Loss-of-coolant Accidents in PWRs
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Objectives of the present study are to obtain a better understanding of entrainment at
a break and in the core during small break loss-of-coolant-accidents (SBLOCAs) in PWRs,
and to develop a means for the best evaluation of the phenomena. For the study of
entrainment at a break, a theoretical model was developed, which was assessed by
comparisons with several experimental data bases. By modifying a LOCA analysis code
using the present model, experimental results obtained from SBLOCA experiments at a PWR
large-scale simulator were reproduced very well. For the study of entrainment in the
core, reflooding experiments were conducted at high pressure, from which the onset
conditions were obtained. It was confirmed that the cooling behavior for a dry-out core
is very simple under typical high pressure reflooding conditions for PWRs, because

liquid entrainment does not occur in the core,
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dE _ by =0, 2h
dhy 0 ath =0, 3
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#£4.1 Ky P UVIEBERCBY 2 FEFRORERA

Chronology of Events for the Three Hot-Leg Break Experiments

Time (s)
Event Top Break Side Break Bettom Break
Break 0 0 0
Scram signal 87 81 84
Steam valve closes o0 ' 84 87
Feedwater stops 92 84 90
Vapor appears in hot legs 200 200 200
Reactor coolant pumps stop 341 340 339
: Vapor appears in cold legs 800 700 780
i Natural circulation terminates 1200 (Loop A) 800 740
i 1900 (Loop B)
? Break uncovery 500 1650 1550
Core heatup starts 5680 2400 2000
(Different recovery actions were taken to restore core cooling.)
Start of HPI 2782
PORYV latched open 5806 2162

— 102 —



JAERI-Research 96-024

Loop A Locp B
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1 7
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.. /::_4_; To Break Valve and
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Inner Surface

LSTF break orifice geometry. All dimensions are in millimetres.
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Mass Dicharged from Break
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Heater Rod Surface Temperatures
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Comparison of Mass Discharged from Break
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Comparison of Mass Discharged from Break
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Comparison of Mass Discharged from Break
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+®5.1 EHEEEKERSEMF

Pressure

Linear power input

Bundle

Bundle

Heater

inlet flow velocity

inlet flow subcooling

rod surface temperature

0.6 to 12 MPa
< 2 kW/m

< 20 cm/s

0 to 20 K

< 920 K

#5272 IrhrLAVATEL FgaEs DA R EICE T A EERT— 7

Run Pressure Power Quench velocity Critical steam

Number MPa kW/m cn/s volumetric flux
m/s

4785 0.8 0. 2.6 2.9

4182 3.0 c. 6.0 1.8

4184 3.0 0. 6.5 1.6

4185 3.1 1.1 4.1 1.8

4585 11.8 1.1 5.9 0.66
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