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Flow Behaviour in the Pressure Relief pipes of SWAT-1 Test Facility

Large Leak Sodium/Water Reaction Test [ No,6]

Hiromi Tanabe*
Masakazu Nishikimi*
Hiroshi Hiroi*
Kazuichi Sasaki*
Minoru Sato*

Abstract

The experimental sfudy was performed to establish the safe design
of the LMFBR MONJU steam generator system against large leak sodium/
water reaction accident., Two tests were carried out fo obtain the pressure
relief system performance data using large leak sodium/water reaction test
rig SWAT-1.

In this report we tried fo estimaie the flow behaviour in the pressure
relief pipes from data obtained by pressure transducers, gamma-ray densi-
tometer, sodium void detectors etc. Water leak rates were chosen 0.7 and
1.4 kg/sec in these tests, and about 5 kg of water. was injected into 180
kg of sodium in both. The results were summarized as follows.

1) Flow pattern in the pressure relief pipes was divided into two, i.e.
plug . bubbly flow at the initial stage and annular  drop-annular after
this stage.

2) Though the initial term was too short, the removed sodium quantity
during this term was about half of the total gquantity of sodium expelled
to the reaction product tank.

¥ Steam Generator Safety Section, Siteam Generator Division, O-arai
Engineering Center, PNC
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%21 H B & &
Bunr No 72 73

k&Y 74 RE (mm ) 7.07 P 5.00 ¢

B Ok = kg 1.405 0.65

S€C

‘f B B M (sec) 3.45 5.98

& XK & (kg) 4.85 4.78
RIEEHNa BHE (C) 330 320
BHREERE (c) 200 200
BEFR 7 7F v EREE (£, ) 3 3
EERENDHNaE (kg) 180 180

%22 HERBREEOKE
MONJ U
B L (T ) SWAT—3 | SWAT—1
EV(RERE)ABRE | — 1 0.5 0.15
N 3 kg
mo% E ok B oo q 0.25q | 0.0225q
MONJ UG 1 Appimy | K& 154
7 ok 5ecC 3. 3.34 0.301
MO NJ :
%zoi;*k; 8% 4 AP s:f;, 53 5 134 120
SWAT — 1 Bk ®| ot | 624 | 156 1.41
Hun— 72
o 3 1 mEm A & 4.6 4.6 . 4.6
SWAT — 1 A 28.9 | 7.2 0.65
Run— 73

° R H WA, & 2.2 2.2 2.2
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%31 Run—-72 ComHREMNET — %
Na ZRELE
HR R B [ sec ) PEEE (m ) B [ sec )
(oxn 7B 0.2sec BI) (RDH> o 0fEHE) | (RDHEEA20LT5)
77F % RD 0. 575 0. 000 0.00
V-5 0. 592 0. 560 0.017
V—6 0. 599 p 0.024
V—7 0. 596 " 0.021
V—38 0. 595 " 0.020
V—09 0. 595 " 0.020
V-—10 0.663 2.066 0.088
V-11 0. 632 " 0.057
V—12 0. 664 " 0.089
V—13 0.627 (0.662) " 0.052 (0.087)
V—14 0. 660 " 0.085
V—15 0. 691 (0.760) 3.572 0.116 (0.185)
V—16 0.690 (0.727) " 0.115 (0.152)
V—17 0.682 (0.760) " 0.107 (0.185)
V—18 0. 680 " 0.105
V—19 0. 645 " 0.070
D2—1L 0. 632 1. 316 0.057
D4—L 0. 664 2.272 0.089
D5~—L —_— 2. 822 ——
8B7—L 0.768 4.664 0.193
DRAG 0. 682 2.322 0.107

15—
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232 Run73#iEH=E

Tag No. | H@ (RDHS ) |K E £ h
RD 0 (m) 0.0 (sec)
D2—L 1.316 0.096
D4~—L 2.322 0.144
D5 —L 2.822 0.168
8B7 — L 4.666 0.256
V—6 0.566 0.064
V—38 0.566 0.064
V-9 0.566 0.037
V—10 0.566 0.032
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#41 & B B R

B Run, 72 Bun, 73
RD1 mIZKR sec 0. 095 0. 245
RD2 m&KHE sec 0.93 1. 36
| & &t kg 95 98
i
(R I kg ~ 43 54
Na
& | L2 I kg 52 44
I m,/ sec ~ 25 ~ 19
Na # £
I m ~ sec ~ 8 ~ 4
I m, sec ~ 25 ~ 20
K FEH A
i m/ sec 40 ~ 50 30 ~ 40

. T 28—
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ARBOERICENL, SWAT- 1 KBREEOMY, ARER, ARRABEOCFXR,
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i, F-SABLOHEMECEL, BEABS LB AR VLRV HABRAE, BEE
K, AHEFOAT 20T, HREBMLTHELZVAEBRFER, SREEKORBOR
=Rk LET,



PNC TN941 78—78

Appendix, 1

TRBBK KA FEE
FPU D LEKEFADT RN TS BBEOEEZMALTHA FEZWET 5 60T, ®

1T BBRARXES FEOT v v IRERL, -2 ZTDOERERT,

0l _EHEB
BREB
I/ta -3
[ H
Bhgs g | L—*q
= Zr-AF y =
i Faany [ &5 M PG O ety
H ¥
|ﬁEﬁ&‘
BEBE

|
XK r#EEgmeEXR4 FEREFFOTov I

£ rREBIRRA FEEFTOLE

i) B|Cs—137 500mCiZEH
E—sB& 7390

YUFUL—F— I FIFIRF 47 MPXI

7 P A b Fax2Y s =015V
ATV ASHEE 10n sec

F4RIYIR—Z
Iy EToen 240 100n sec

il A

L X 10% cpm

=T v—>t2t—4%
B ® ¥ 0.0lsec
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Appendix, 2

KFBEH R HE O HEE

ML BEOF AFHERCOOTHE, BYLSHAAABBIIATVRVEY, ROX S EREE
ERLBTAERSEL, b, RIBKLB3REXKRSFNZABL, RABERET 3KRT RO
BHELL, ABEBANEASESRNTEERBICHE LRET S &

(RER) = (HHFE)

f x qxl%= puzJuz @ Ass
-} S
f!— fl- L/ funz = RITHZ

P _ fg BTup
{éoTUHZ QPHzfXAsB
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