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UPTF DVI MARS

Assessment of MARS for ECC Bypass Phenomena
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Abstract

UPTF DVI Test 21 is divided into four phases of tests A, B, C and D. The Multi-dimensional analysis for
UPTF DVI Test 21 Phases A, B, and D which are performed to evaluate ECC (Emergency Core Cooling) bypass
during End-of-Blowdown and reflood of LBLOCA (Large Break Loss-Of-Coolant Accident) has been carried
out using MARS 2.0 thermal hydraulic computer code. The purpose of the assessment is to investigate the
MARS (Multi-dimensional Analysis of Reactor Safety) simulation capability for ECC bypass in downcomer
when ECC water is injected during End-of-Blowdown and reflood of LBLOCA. Preliminary assessment showed
that the MARS yielded poor results for the phases A and B but agreeable results for the phase D. Based on these
results, models for the interfacial friction and the interfacial heat transfer for inverted pool flow regime of the
MARS 3D module were improved. Also, the wall friction factor of the 3D module was modified as the form
similar to that of the 1D module. Assessment results with the modified MARS nearly agreed with the
experimental results. In conclusion, it has been shown that the modified MARS is capable of simulating well the
ECC bypass phenomena during EOB and reflood of LBLOCA.
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2. UPTF Test 21
UPTF 3900 MW, 4-Loop Babcock & Wilcox
, (Lower Plenum), ,
L 4 L
Barrel 0.25m . 487 m .0.75m
4 , 912 m

.2 DVI 0.308 m , 9.47 m



UPTF Test 21 DVI
, U-tube,
.UPTF Test 21
UPTF Test 21 A B ,
A
3 bar , 315 kg/s 6 bar DVI 34°C , 910
kg/s B DVI 3 Sub-phase (B-
I~11) 125 °C . B-l 300
kg/s , DVI 850 kg/s . B-ll
103 kg/s 885 kg/s DVI
. B-llI 102 kg/s 850 kg/s 2 DVI
1. UPTF Test 21
} (kg/s)
° kg/s kg/s
Subphase | PV! ©) | pyi 180) | (vg ) | (kg/s) (Mpa)
m core + M s¢ M cor (K)
A 912 910 315 0 0.29 307
B-I 845 856 300 0 398
B-II 885 0 103 0 0.29 398
B-Il1 885 835 102 0 398
D-I 120 120 100 0 303
D-Il 120 120 90 0 0.95 303
D-I11 120 120 75 277(200-312s) ' 303
D-1V 120 120 60 730(430-447s) 303
UPTF Test 21 D A, B
Sub-phase (D-1~1V) . 2 DVI
33 °C, 120 kg/s , D-I 100 kg/s, D-II
90 kg/s, D-IlI 75 kg/s, D-IV 60 kg/s
100 °C , 2.5 bar . 120 kg/s
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12 MARS MARS
2 ECC
(kgls) m)
MARS MARS MARS MARS
A 385 806 354 D-I 6.4 6.0 6.5
B- 20 542 107 D-II 6.4 5.6 6.2
B-11 33 394 0 D-Il1 6.5 6.8 6.4
B-111 554 - 400 D-IV 7.2 7.7 7.4
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K, : Interfacial friction coefficient for bubbly flow K, : Interfacial friction coefficient for film flow

K, : Interfacia friction coefficient for inverted pool flow C,, : Interfacial drag coefficient

a , : Vapor void fraction a ,: Liquid void fraction

r, . Bubbleradius C,, - Liquid specific heat

p ,: Liquid phase density U, : Relative velocity

Re, : Bubble reynolds number We, : Bubble weber number

o : Surfacetension D,, : Hydraulic diameter

f: - Interfacia friction factor £, - Wall friction factor for phase k
e: Wall roughness k, : Liquid thermal conductivity

H,_,, : Interfacia heat transfer coefficient between subcooled water and vapor
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