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Stratification Tests on 1/10 Scale Model

Simulating the "Monju" Reactor

Thermal Shock Test on Sodium Components (XXX)

Yoshiaki Ieda*, Naoto Okumura®¥,
Seiji Nakanishi®#*% and
Tadao Acki%x#%#®

Abstract

Thermal stratification tests of one-tenth scale models simulating
the "Monju" reactor upper plenum were carried out to understand the
thermal stratification phenomena occuring in reactor upper plenum and
te be reflected in the design of "Monju'. The purpose of these tests
is especially to obtain long-term data and to investigate the dis-

appearance process of thermal stratification.
The tests were carried out in following two phase.

Phase I ; The test model which simulated the whole length on one-

tenth scale was used.

Phase II; The test model which simulated the axial length only above
the top of inner Barrel on full scale was used to investigate
. the motion of stratification interface above the top of

inner barrel,

As mentioned hereunder, the test results were reflected in the

design of "Monju".

* -FBR Reactor Engineeriﬁg Section, Safety Engineering Division,
O-arai Engineering Center.

#*% Kyoritsu Engineering. ‘

wkk Structural Engineering Section, System and Component Division,
O-arai Engineering.

*¥%%%  Reactor Research and Development Project, Head Office.
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(1)

(2)

(3)

The test data were utilized for the verification of 'COPD",

which is the plant dynamics code for "Monju".

The test data were utilized for the verification of multi-
dimensional thermo-hydraulic analysis codes, which are utilized

for the back-up of 'COPD".

On the basis of the test results, the inner barrel of "Monju"

was redesigned.
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Table 2.1 Comparison between 1,10 Scale Model (Phasel ) and " Monju”
A H bALw = B K ORI
BRFrFESEHEAHAE D (mm@) 7080 698 #1/10
A B W # | Di (mmg) 6520 652 1710
A & 4 & i Do(mmg) 6600 660 1/10
A B & & Z (mm 3950 405 #9110
Fao7Tr-bEE Y (mm) 5965 - -
P EHEERAR d (mm@) 1840 184 1710
Pl EHREERAES | £ (mm) 1085 1065 #1110
SR LI THTEA | @ (deg ) 160 160 -
B HE TS & | £: (mm) 50 5 1/10
R & FE S| £ (mm) 400 40 1710
BER B Fd & A (mm) 1694 168 #1/10
ZE R B F oA | B (mm) 1950 194 ¥1/10
o/ ZvdihgE | hy (mm) 700 70 1/10
Ho/s A rvEER | ¢ 32B 2B -
78 —m-APLES | b, (mm) 6850 65 1710
7o -4 — i |a (mm® 100 10 1./10
7 v — &k — v - 48 48 -
7V F L EEX| £ (mm)| 925 82 #1111
i f2 | H (mm) 6000 610 #1710
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Table 2.2 Comparison between 1,710 Scale Model (Phasell ) and " Monju”

H H bALw E R
RFHFEEHEAE |D (mm®) 7080 700 ¥i1/10
W @& A & |Di(mm® 6520 641 #W1/10
m B A B | Do(mmg) 6600 650 #1710
n B & |2 (mm) 3950 405 #1710
7277y "B Y7 (mm) 2015 2026 #©1/1
P LHEBEAZE |d (mm@) 1840 165.2 #M1/11
fRC BRI S S | £ (mm) 1085 122 w19
Bl A TERIES | ¢ ( deg) 160 180 -
#EWREFE & £ (mm 50 - -
BR B FE S| £ (mm) 400 - -
#® R E F o Z ] A (mm) 1694 — —
3 ?i%?.‘ B F A | B (mm) 1950 - -
BT/ xvduibh@s | h (mm) 700 70 1/10
O/ X VvEEE | ¢ 32B 2B -
70—k —fLEE | hy (mm) 650 65 1/10
70 — 4+ - E |a (mmg) 100 10 1/10
7w — & — ¥ — 48 48 -
7+ a2 ERSE | £ (mm) 925 82 #M1/11
# fif | H (mm) 6000 e -

e




Table 3.1 Transient Conditions at Core Exit in " Monju”

IR = = & VR i B WIEg AEREZEIOR | [
| B OE KB B I-1 EHRDAL0 S 791
I @ ® F Lk I-2 p
i EFHLY T M-1a | BES-_ZNETY Fig 3.1 —b 556
B 1 IREBIREF IR T) I-1d ” Fig 3.1 ~a 25
I L READERBHARYEHD) | g, , Fig 3.1 —c 5

700-98 OTV6NL-ONd



Table3.2 Test Conditions of 1,10 Scale Model { Phasel )

sy | VENARE | BENGBE | gy o) |mmemio| BH | mi | B e | EH g, | REMEL
9 296 254 42 60 . 0.674 2.75 0.0195 |1.44x10% 0.0150 {2.32x10* =)
i0 302 2h8 44 60 0.706 2.88 0.0195 |1.44x10% 0.0152 [2.35x10* B
11 295 261 34 100 0.196 0.801 0.0323 {2.39x10% 0.02563 |3.90x10° i
13 293 250 38 60 0.607 2.48 0.0195 |1.44x10% 0.0150 [2.32x10Q* =1
19 - 304 251 b3 95 0.338 1.38 0.0307 [2.27x10% 0.0241 |371x10* A
23 280 259 21 119 0.0855 0.349 0.0384 |2.84x10% 0.0296 |4.57x10* il
24 3b4 257 97 55 1.87 7.63 0.0178 [1.32x10% 0.0147 |2.27x 10 &l
25 326 254 71 b5 1.36 5.65 0.0178 [1.32x10% 0.0143 (2.20x10" =1

700-98 OTV6NL-ONd



Table3.3 Test Condition of 1,10 Scale Model ( Phasell )

BE=| ®M

700-98 0TV6NL-ONd

448 268 180 300 0.119 0.485 0.0984 |7.28x10%| 0.0882 |1.36x10° 1.0 A
450 256 194 150 0.512 2.09 0.0492 3.64x10%| 0.0438 |6.75x101 0.5 ”
450 264 186 360 0.0853 (0.348 0.118 8.74x10° 0.106 1.63x10° 1.2 ”
450 350 100 300 0.0669 6.273 0.0995 7.36x 10% 0.0940 1.45x10° 1.0 4
525 339 186 300 0,126 0.514 0.100 7.41 % 102 0.0979 1.51x10°% 1.0 o
454 258 196 90 1.44 5.86 0.0295 2.18x10°% 0.0264 4.07 = 10* 0.3 ”
454 305 149 300 0.0990 0.404 0.0992 7.34x 102 0.0914 1.41x10% 1.0 ”
450 258 192 300 0.126 0.516 0.0983 7.27x 102 0.0875 1.35x 108 1.0 ]
22 451 260 191 150 0.506 2.06 0.0492 3.64x10° 0.0439 6.77x10" 0.5 o
23 450 260 190 90 1.39 5.68 0.0295 2.18x10° 0.0263 4,06=10* 0.3 ”
24 447 247 200 100 1.18 4,83 0.0327 2.42x10° 0.0289 | 4.45x10" 0.33 o
25 45.0 251 199 120 0.823 3.36 .0393 | 2.91x10% 0.0349 | 5.38x 10" 0.4 ”
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