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Abstract

Various DVI tests have been performed at MIDAS test facility which is a scaled
facility of APR1400 applying a modified linear scale ratio. The evaluation results for
the wvarious void height tests and direct bypass tests using a multi-dimensional
best-estimate analysis code, MARS, show that: (a) MARS code has an advanced
modeling capability of well predicting major multi—-dimensional thermal-hydraulic
phenomena occurring in the downcomer, (b) MARS code under-predicts the steam
condensation rates, which in turn causes to over—predict the ECC bypass rates.
However, the trend of decrease in steam condensation rate and increase in ECC
bypass rate in accordance with the increase in steam flow rate, and the calculation
results of the ECC bypass rates under the EM analysis conditions generally agree
with the test data.
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Fo #HF WHesE vdeAdYdSe] 93] 8(ECC bypass fraction), % 7]-8% & (Steam
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test(Test No.: MIDAS-KM-203, 207, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109,
110, 111, 112, 113, 114)°]t}.

238 =34 ECCE ¢1317F 29 (EM : Evaluation Model) ¥4 WHE #dolq o
s sty sd A2@dAA A 77 =EDOVI-4)3H std A2 A Ad
W =Z(DVI-2)dA FJHEZ vk, 224}, Direct bypass test%d MIDAS-KM-109,
110, 111, 112, 113, 114 ECC F+¢Y f1Ald m& ECC bypass WA EE 1H7] 93t 23
o w2, MIDAS-KM-109= 3bd A2elA Ad ¥ =2 (DVI-2)al ARt ECC7l F) o]
31, MIDAS-KM-110, 111, 112, 113, 114%& 3t A2 @A Ad 77he =ZE(DVI-4)
o vt ECC7F 9} ¥l+= 451t

B =Fols #4Y AP EHeS 483 MIDAS AdAA oA 74 FadE o

2
T
o
=

A]

al
o
=

O



741 9] Void height test ¥ Direct bypass test A3 g Eo] h3t H7 2dyr}t 7|4
o] 9t}

2. 84 wal @ x//7A 23
GEERL

VAT HAEA FZsolt ol F s T3, NIsldA Zze BAEEH S
3.

indows Graphics 7|5 5 %2 /|4 At

i et ol {1
o}‘i jiv
ok
]
>
ofo
D)
o
re
lo
il
k1
td
ok
N
do
o
2
=

i

Ir
©
ox
i
)
‘FJ_,
oY
Jo
—_>‘4-"4
«®
do

f
o3
—_
o~
=
1o,
ok
ol
1
{s}
fit

)

to o Mo r
i
2 9o ng

s tlo 1l
ox
o,
b
fo,
N,
ofy
ko
b

mn 3 o
=
o,
ol
o
N,
K-y

rlr =
>
=
n
K
r
rir
o
M
L

rlr
po)
o
fit
o
N
)
)

oo L |
ol
=
>
j=9)
0]
K
i

12
X
X
rg
g rie
s g
CE
M 3
4 3
o 8
ok =2
o X
> 1o
e e
g o B
o
offt
k)
i
e
QL
2
-10
X
Lo,
N
[o}
HE
Mo
offt
ol
offt o

fom
i
s
E

. sk, 717+ KAERI®lA UPTF DVI
Avtel th3k Fr7} AAHI3, 14]1S F3sdA DVI 4
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% 1. 34 Case ¥ F8 x7]/4A =1
CL. Steam ECC
Test Flow rate Temperature Flow rate Temperature DIC
Type Test No. [ka/sec] K] [kg/sec] K] Pressure
Pal
o1 | o2 | ot | o1 | a2 | cba | oviz | ovia | pviz | pva | P9
MIDAS-KM-201 | 0.2665 | 0.2718 | 0.2695 | 47075 | 470.75 | 470.95 | 13711 | 1.3593 | 32275 | 32275 | 1800
Void | MIDAS-KM-204 | 02526 | 02589 | 0.2576 AT387 | 47455 | 47255 | 13668 | 1.3517 | 32245 | 32245 | 1726

Height | MIDAS-KM-205 | 0.1942 | 0.1896 | 0.1887 | 46848 | 468.07 | 466.36 | 13703 | 1.3630 | 32235 | 32275 | 17259
Test | \IDAS K206 | 0.1936 | 02008 | 0.2000 | 470.78 | 4702 | 46832 | 13678 | 13603 | 32237 | 32237 | 17180
MIDAS-KM-208 | 0.1938 | 0.1963 | 0.1960 | 47387 | 47351 | 472.59 | 13650 | 1.3539 | 32234 | 32234 | 17260
MIDAS-KM-100 | 0.5980 | 05967 | 0.5976 | 476.73 | 476.75 | 47448 | 13805 | 1.3586 | 3225 | 32265 | 16963
MIDAS-KM-101 | 05387 | 05372 | 05388 | 47752 | 47811 | 47635 | 13714 | 1.3616 | 32226 | 32258 | 16920
MIDAS-KM-102 | 04587 | 0.4579 | 0.4588 | 47446 | 47501 | 47395 | 13730 | 1.3615 | 32225 | 32248 | 16919
MIDAS-KM-103 | 0.3918 | 0.3893 | 0.3900 | 473.75 | 47398 | 472.88 | 13630 | 1.3522 | 3223 | 32254 | 16906
MIDAS-KM-104 | 0.3491 | 0.3496 | 0.3506 | 47277 | 47328 | 472.05 | 13672 | 1.3614 | 32229 | 32256 | 17112
MIDAS-KM-105 | 0.3134 | 0.3123 | 03122 | 470.78 | 47107 | 470.26 | 13704 | 1.3617 | 32226 | 32248 | 17021
Direct | MIDASKM-106 | 02881 | 02861 | 0.2849 48099 | 48033 | 478.97 | 13752 | 1.3657 | 32232 | 32252 | 169,79
Bypass | MIDAS-KM-107 | 02719 | 0.2695 | 0.2682 | 48148 | 48151 | 47984 | 13703 | 1.3631 | 32232 | 32254 | 160958
Test | \IDAS-KIVF108 | 02529 | 02510 | 02501 | 47288 | 47258 | 47144 | 13748 | 13630 | 32237 | 32253 | 17201

MIDAS-KM-109 | 0.6030 | 0.6017 | 0.6039 | 48276 | 48353 | 48272 | 13599 | o |[32198| - 170.19
MIDAS-KM-110 | 0.3513 | 0.3516 | 03526 | 47311 | 47355 | 47236 | o | 13658 | - |32234| 16962
MIDAS-KM-111 | 0.3000 | 0.2996 | 0.2997 | 4722 | 47238 47138 | o | 13752 - |32226| 16876
MIDAS-KM-112 | 0.2671 | 0.2660 | 02660 | 47303 | 4733 | 47195 | o |13760| - |32233| 16701
MIDAS-KM-113 | 0.2463 | 02449 | 02449 | 47119 | 4722 | 47033 | o | 13700 - |32227| 16958
MIDAS-KM-114 | 02290 | 02291 | 02297 | 47097 | 471.98 | 46985 | o |13663| - |[32221| 17015
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Webd AW ALRS BH 27 4% © DVI =L B ECC FUA% 2AL A9
2 EH](1/4.93)¢] 25% vl#H st F4(1/6395)% #holal, 1 ¢ Ao dd =1 5
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7}. Void height test 23 37}

<3 vle} 7Z+o] Void height test¥ Downcomer A¢roll Al F5 ECC7F o7 @ of
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A Tl = AR o

T4 Ay HeWES A&t F3¥E Void height tests 57019 Test
Case(Test No.: MIDAS-KM-201, 204, 205, 206, 208) ZA3}o] th3st H7} s o] 7]|&5 o
Atk % 1A B upep o], AdFr|e AdALH CL-1, CL-2 ¥ CL-3% &34
TYH I, ECCE J37F 29 (EM : Evaluation Model) ¥4 WHE #-o A A5

go 2 9O°7P7:‘E Fi AAE Y e DVI =& F
sk A2d A A e DVI =Z(DVI-4)ES F3to, g2 6} = o Zi%a&-ﬁ
Rkl $1x ¢ DVI =&(DVI-2)& 53t Fddr. 9
2 IaHeE 2719 JEE 9 JEZE E35te DVI =52
ZFzy ti2F 80 K ¥ 70 K A Xxo]i, Downcomer?] %7] &< 0.18 ~ 0.171 MPa®]t}.

7ZF A H AE A JUtE H?ﬂ Al A vhg ) 2ok

(1) Downcomer: 2z} A& o] 27] ¢+ ajdsts= E3t57152 QYA d&

(2) 3719 3 AL (CL-1, CL-2, CL-3) % 270¢] DVI =&(DVI-2, DVI-4)& &3}
o] 747} BhdZE7] @ FYdArt A FF/LE 27AOZ Downcomer® A& EYE I,
ek A2 (CL-4)& S3te] FaFE T

(3) 7} Ade %7] 9ol sdst= E3PJEC] &5 Downcomer 3f-of A
Al#eke] Downcomer®] +917F Downcomer sHi-9] wpth QFe] ®] o 2 e 4
23 m ol =4 wi7tA] A

(4) A3oA AZH 4 FEe=

A Al AH A2y ] 3% ECC % ¥ Lower plenum
AyolA ASHE #HES 27 B AA 2002 ARESET oY

=
o

2L 3l ECC bypass&S 13 3] H
B kel o] EM 84 7Hd &te] ECC7F ¢
E° digt F8 A3 A} MARS =9 &4 A=
G 2 dxEE= A4S & 4 vk = MARS =% Downcomer? 497
Ao A §A %= Reflood 717F 5 Downcomer “JH-olA 9 &7]8= 3
7] %o 93 ECCo A A3 9 Water sweep-out A4S 2+ EAFSE 4= ¢l S8 o]
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MIDAS-KM-205 testell oigk MARS 34 A3 5 34
Downcomer® Liquid volume fraction % 1] &% F 3 2

ot} o] Caser AH $-3]9F Water sweep-ou
= ¥4 Caseoltl. 17 4o R nle} o] DVI-2 ¥ DVI4 =&
Downcomer® FYU¥ ECCE AL2w ==
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7} 2% Downcomer 492 dtete S 1A A2@AH ok AL Hog WPs)
v 1% TV F5H AEFSHA "t old met gk A2 A A FYEHE g
o] ECCE M}%‘ji A= 2H 93, gk A2 wEo A FUEE ECCE
3 e V) fEel A 9SS woy vk el weol "ol 9lil Blunt body9] It
23 HL-19] A ]—3‘ Jbol 7 9] t)FE Downcomer 3H#+2 FFE I JAS5S HoJFi
Ak w3 oz st a1&e] FUE A2 =F M A EAEe W
Y542 a2 Sweep-outA S EA Downcomerd] 917 AEHE AL B £ )
Downcomer?] A 2% ¥¥x5 I8 19 594 R vlel Zo] DVI =&S 33
d¥+= FYe ECCE Downcomer HEZF7|9 HEste] JS7E S$HFA7L 4H
Downcomer % 9< &7 ate] Aew wZ Ao @ AHd JPAes Ao AAH

< 4 F ok
1}. Direct bypass test 23 37}
43k vle} 7o) Direct bypass test™ Sweep-oute] 93 ECC bypass A4S uj A
A7171 9138k Downcomer®] +91E& F3d] WA FAAIZ G&dA A ALHE &
3 7] % Azt wel ECCr/F vt A2do® 2y $-3stes Axs nostuxt &
g Aol
o] dol= +A4Y MY HEYE& A8&ste] A Direct bypass tests 15719 Test
case(Test No.: MIDAS-KM-100~114) Az}l gk H 7} a2 o] 7]w= o] vt % 1o
A B vkl o] BE Casedl X HET7= ddA=3 CL-1, CL-2 ¥ CL-3% &3}
FUH 3L, Test cases MIDAS-KM-100°14 1087k# = DVI-2 % DVI-4& ECC7}
FUE 2, MIDAS-KM-109+= 3t Ao A Ad H w=ZDVI-2)A v 81
MIDAS-KM-110°1 4 1147bA] &= gk A 2ol Al A 7H7he =Z&(DVI-4) o 41k ECC
P F45EE Aol 9 10‘3101]/\1 A- AeHAoz FHEHE TV HdEe 9 3
£ F3dte]l DVI =52 FY5H+= ECCO AWyzes 77 oigf 80 K 2 70 K A kEo]
3L, Downcomer?] %7] 92& 0.17 MPa 3ol A 4 €t}
7‘ AN H A3 A3 FJrbE A A dAe gsd 2ok
(1) Downcomer+= 2} Ad o] %7] 48 djFsl= 3572 YA IdS
(2) 370e] 1A AH23(CL-1, CL-2, CL-3) ¥ 27§¢] DVI =&(DVI-2/DVI-4) = 1
el DVI =&(DVI-2 or DVI-4)& &3te] 2zt A5 7] 9@ At I /=
T ZA2 % Downcomer® AE&FYE a1, ek AL (CL-4)S Edto] gk 24
(3) 2t A3l x7] kol siFst= x2S Ee] =& Downcomer 3HH-olA F
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