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Flow Visualization of Core Bypass of Borated Water during Main Stream Line
Break with RCP Running Mode
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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 simulated 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 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. Also,
the visualization results show the flow pattern of downward flow to the lower plenum. Thus, the single
or 2-channel downcomer models might be re-evaluated for realistic simulation of the borated water by
pass to the upper head from the upper downcomer.



APR1400 (Advanced Power Reactor 1400MWe) &

Tod
I
XO

I

2k

DVIE

W

b

)

b2 v
g i

2!

2003). A= Pz

PN
,

HoH(H

A

=13
=

A 910]

el

o]t} DVI Nozzle
29l Upper Plenum®.

A A= 7] o

S

I
S

2] ]

27 =mH, o]

<

s S S35

RIE RS

A

—~
file)

N

=

I

£ 54 FZ(Flow Channe)® XAFSHE %9+ Nodeo

g =

. &

=

A

#

=
=

e

5

]

>~H
T

&

N

713kl =

)
—_

fite)

N
M)
ot

)

Iy

vl
=

Impinging Jet

L

]

-
R

CFD(computational Fluid Dynamics) A4kl A

o) A
b %

S

5

M= o5 iy

314

% oAlE ¥ 52 5% 5 901}, RELAP(MARS)

7}e} RELAP(NARD)

3

3

3

3}

o 4

ol
Hlo
7o
Tl
o}

™

shtot

Al HPSI

shekA}a

&
ﬂ

No
N

A9 29 CFD AxtAwel MARS 23 18]al 7hA|

X

AR §7)

ol A

ol

A2 g7 N

2]



/\1/\]6—]’93\‘4'- AA 352 Y= HY AT 71X 3= /\E]}\]é}oq’
1

0D ¢782 ||

1.D $880

"Maunal

Valve

1720

3.1 “ZF H X< T=2&
Test ID Single Injection Vent Top Vent/(4-CL-Flow) |Top Vent/(4-CL-Flow+DVI)
DVI Injection Top Vent Bypass Fraction-l, Bypass Fraction-Il,
Kg/sec Kg/sec % %
Case-1 0.028 0.00 0.000 0.000
Case-2 0.028 0.05 0.329 0.328
Case-3 0.028 0.10 0.658 0.657
Case-4 0.026 0.20 1.316 1.314
Case-5 0.026 0.40 2.632 2.627
Case-6 0.026 1.00 6.579 6.568
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