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Improvement of RELAP5/MOD3 horizontal liquid entrainment/ vapor pull-through
model for modeling of CANDU reactor outlet and inlet headers
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Abstract

The liquid entrainment and vapor pull-through models of horizontal pipe of RELAP5/MOD3, current
USNRC auditing code for LWR licensing, have been improved for the safety analysis of CANDU plant.
The RELAP5/MOD3 model for horizontal volumes accounts for the phase separation phenomena and
computes the flux of mass and energy through an off-take attached to a horizontal pipe when stratified
conditions occur in the horizontal pipe. This model is sometimes referred to as the off-take model. The
importance of predicting the fluid conditions through an off-take in a small-break LOCA has been well
known. In CANDU reactor, off-take model becomes so important that it controls the coolant flow of 95
feeders connected to the reactor header component where the horizontal stratification occurs. The current
RELAPS model is able to treat the only 3 directions junctions; vertical upward, downward, and side
oriented junctions, thus improvements for the off-take model is needed for modeling the exact angles. The
RELAP5S off-take model has been modified and generalized by considering the geometric effect of
branching angles. \erification cal cul ations have been performed for a conceptual blowdown problemin a
pipe with different connected angles of branch. The calculated void fraction and mass flow rate of
different location of branches shows the validity of implemented model. Experimental works have been

also suggested for the further verification and improvement of models.
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A, Downward oriented off-take

_,a]jff;w

B. Upward oriented off-take

. Side onented off-take

—riq—

1. Off-take
® Ktk air-water P=04 WFa
%h Gas ¥ CEA steam-water P = 2.0 MPa
] -" pullthrough 8 [NEL steam-water P = 3.4- 6.2 MPa
M a UCE steam-water P= 0.15 - 0.8 MPa
— Equation

14 05 06 07 08 00 L0
0.7 MPa %
7.0 MPa

o 07 N *
T Liguid— ="
1 antrainment

2. Off-take



100-M

&
100-02%

L
*
b4

100-03

L o

v

0.1 MPa Enwironment




1.20E+07

1.00E+07
—~ 8.00E+06
<
£
£ 6.00E+06
2 —o— Pressure 100020000
d 4.00E+06
2.00E+06
0.00E+00
0 50 100 150 200
Time(sec)
5.
10
0.9 A9 X
0.8 g —0— 90deg | F
0.7 A (f % — 10— 60deg ]
@ 0.5 , I i( —o— 0Odeg
Lo
sl N N
Z 03 J ? )I( —+— -60deg
0.2 J,’ I —+—-90 deg
01 , T UpstreamVoid|
0.0
0 50 100 150 200

Time(sec)



Flowrate (kg/sec)

Mass Flow (kg/sec)

=
o

9 +—90deg |
8 —0—60deg [——
7 ——30deg |
6 —o0—O0deg |
5 [T —%—-30deg|
4 5 u —+—-60deg|
3 % i ——-90deg|
2k X W -
1 U T _
0
0 50 100 150 200
Time(sec)
7.
7.00
6.00 vapor flow -30 deg|
\.\ liquid flow -30 deg

5.00 \

4.00 \

3.00 \

2.00 \

1.00 \

0.00 R VE———

50 100 150

Time(sec)

200



	분과별 논제 및 발표자

