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Abstract

SNUF experiment on hot leg break large break loss of coolant accident during post blowdwon was
analyzed by RELAP5. As same with the procedure of SNUF experiment, normal operation and
blowdown phase were simulated in order, and the initial condition was obtained and compared with the
experimental initial condition. The analysis of post blowdown phase showed that the transient of
primary pressure can be properly simulated by RELAP5 when sufficient heat source is modeled.
Resultantly, the release from reactor side broken section and steam generator side broken section were
properly predicted. In the second step of pressure transient was partially well predicted, where the
pressure increases by the steam generation in core. The release from the steam generator side broken
section was predicted to be little except when there exits large pressure difference between primary
system and break boundary. However, unstable direct contact condensation in suction leg led to the
unstable behavior of water level.
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1 SNUF
(Press.: 0.101325M Pa, Tap. : 25°C,Wae)
Reactor 1n/Outlet(C33001~C36001)

Flow rate Flow rate DP
[lpm] [kg/sec] [Pe]
115 19112 5134
985 1.6370 409.55
76.6 1.2730 317

Seam Generator I/Outlet(C37401~C31001)

Flow rate Flow rate DP
[Ipm] [kg/sec] [Pe]
238 0.3955 256
315 0.5235 407
36.7 0.6099 528
(Normal Operation)
2 (Steady State)
. 0.8Mpa
, 0.5MPa
, B0KW
2
SNUF RELAP5
Reector Top Head Press. 0.8MPa 0.826
Temp. of Primary System ~Saurated | ~Saturated
Core Power 60 kW 60 kW
Press. of Secondary Sysem | 0.5MPa(sa.) | 0.499(sat.)

4. Blowdown
EOB (End of Blowdown)

(Reactor Lower Plenum)
, 0.35MPa

Nodalization . 4

SNUF RELAPS



65 mm, Intact Loop

21 mm, Broken Loop 20 mm
Dummy
Collapsed Water Level
(Control Variable) .
[¢}
L=aa xH, (1)
[
L : Collapsed Water Level
a :Void Fraction
H : Height of Volume
EOB
3
3 End of Blowdown
SNUF | RELAP5
Reector Top Heed Press(M P 035 0%
Press of Secondary Sysem(MPg) | 05(sat) | 0.499st)
RxLower Fenum Temp.( °C) 142 140
U TubeEntrance Temp. (°C) 130 137
Seoondary Sysem Temp. (°C) 4 153

5. Post Blowdown

51 Post Blowdown

Post  Blowdown 3
Blowdown Nodalization
4 5
Intact Loop Broken

Loop . 60
°C Time Dependent Volume
C900

2.2kg/s J901 Time

Dependent Junction .,

' C954  C9%4
Time Dependent Volume ,
.41l
4
4 Post Blowdown
SNUF RELAPS
CorePower (kW) 60 60
Totd S How Rete(kg/sec) 22 22
S Temperature( ) 60 60

Case 5
Run02 , Run01
Heat Structure
, Run03
EOB
EOB
5 Case
Description
(Co4C%4) | HeetSrudure
Run0
1 Sructure
Run0 Heder U Tube
2
Run0 Heder U Tube
3
52 Run01
@
7
RELAP5 .
3 [3].
(First Step)
RELAP5
(Second Step)
Run01
60
, RELAP5
RELAP5

(Mixture Level)



10

RELAPS
(Integrated Break Flow)
(Third Step)
. RELAP5 3
. 8 U
C21001 90 U
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105 , 60
. SNUF
@
9 10
. 20
RELAPS 10 . U
15
Run03
60
60
. ' ( 7),
(Quality) . u
9 60
, 60
RELAP5S 60
13 RELAPS
Suction Leg
60 Suction Leg
RELAPS
8
11
14 15
C20001 Leg

@

15 65

[3]. 12
(Collapsed Water
20

[3].

10

10 60
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(Local Time Averaged
Temperature) . , RELAP5
(Wolume
Averaged and Time Averaged Temperature)
, (Thermal
Mixing)
RELAPS
16
16
. C13205
C16001  C14205
C14205 17
2.2kgls , 18
Intact Loop
Intact Loop
, Downcomer
Broken Loop
Intact Loop
17
Intact Loop Downcomer (J16001)
. Broken
Loop Downcomer
, C14205
C16001
Swelling
Swelling
19
. Cl1e001
5.3 Run02

20 Run02

. YGN 3&4 FSAR

(6]
Heat Structure

54 Run03
Run03 21
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Release for a Hot Leg Break LBLOCA during
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Society Vol. 32, pp108-127, 2000,
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~—— C160 :

C999 998

<Reactor Blowdown Model>

C464, C484
C370 C362
C470, C490
C466, C486 L] C364
J993, J995 C994, C996 C992 J991
<Broken Loop Blowdown Model> <Intact Loop Blowdown Model>
4 Blowdown Nodalization
Jo21
—>| C920 —— > to C47401 in broken loop

Joi1
C902 —>| C910 }—V to C37401 in intact loop

J931
C930 —— to C49401 in broken loop

5 Nodalization

SG Side Broken Section Reactor Side Broken Section

Jo61l Jo51
J411

[ C430 C420 |«>»<—| C410 C400 |
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10 (Integrated Break Flow)

Discharged Amount(kq)

Discharged Amount(kg)
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Vapor Generation Rate(kg/m”3s)

Temperature(C)

10

Vapor Generation Rate
(Sunction Leg in Broken Loop)
—-@— C46001
5 H —{3— 46201
——A— C46401
—<F— C46601
C47001
0
-5
-10
0 30 60 90 120
Elapsed Time(sec)
15 Broken Loop Suction Leg (RELAPS )
160 ; 433.15
Reactor Lower Plenum
1403, — - Expeiment 1141315
—&>—  RELAP5(C16001)
—— RELAP5(C13205)
120 —&—— RELAP5(C14205) 393.15
100 373.15
80 _AK 353.15
60 333.15
0 30 60 90 120

Elapsed Time(sec)

16

Temperature(K)



Flowrate(kg/sec)

Flowrate(kg/sec)

Flowrate in Downcomer

——4-- J16001(Intact Loop)
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Void Fraction

Pressure(MPa)

1.0 R R S
i I( Void Fraction )
I in Lower Plenum I
1_4_ C16001 i-——
i~@—— c18001
7 cinooe)
4
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19 (RELAP5 )
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|
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20 Run02

Pressure(Pa)



PresyigiMiraimpa)

Elapsed Time(sec)

21 Run03

22 Run03

0.4 | i 4.0E+5
( Pressure ]
@~ Experiment : Ractor Top H d| #OE+S
— — Xxperment : actor op Hea
h HH 3.0E+5
—2]- RELl Reactor Top Head ,l
__’_— Experiment i 3.0E+5
—<2-- RELAP5S 2 OE+5
\\_
N
0.2 e e oo Ipu— JR.OE+5
0.1 L B === o-H 1 0E+5
N
i A P R e S *
0.1 === e e 2N OE+5
0.0 A First Step 5~ | Second, Step | HAnird Step 28'0E+0
U A\ | U T A
0.0 ElapsediTime(sec) 0.0E+0
0 30 60 90 120

Pres%’lr%gl?l)e( Pa)
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