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Hydrogen stratified in containment

Complex phenomena _ Experiment in
In containment large scale vessel
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Stratification Breakup Model
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Apply HSB model to OPR1000 SBLOCA
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Mole fraction

SBLOCA in OPR1000"

Decay rate of concentration
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Mass flow rate of hydrogen (kg/s)

Uncertainty of stratification

____________________________________________________ N 0.5 N S I S N S B B
(1) Initial stratified region | H,decay with z N
: 04 || (DP23.5~34.2m, Plume) | .. _— - —
(H,-Steam-Air) o — T |
@D H
= s
= 17z | MM SN SRS . <l S SNU S— T
o o .
4 ] 2 X |
\\~\ ,,’ < )17 ]| MEESERRENE LY SRR, S—— L B o s PN WSS NIRRT " ]
Plume-like N
regionn NG 3 o1 [ Wl mixed H, in dome
¥ =60m Y Air 1 ORB0raAm MELCOR)

0.0 L— . : : : ‘ ' ' '
Nozzle(0.5 m d) 0 100 200 300 400 500 600 700 800 900

IVIELCOR vs. MAAP Plume correlation T

16 T 5 020 N A S RS B | R B BT T 7 T 7
| : i H |m————— 1 9 H i 1 [ ‘: : ‘ i |
1.4 - : ; == =] 1 - . 1
[ 7% MAAP | - _)Dome > MmeLcor - MELCOR calculation _
12| MELCOR :;""""‘ ,,,,,,,,,, { E 1 : : 3
‘ 1 Lo i 2 s i i
10 ; 5 0.20 f--mreeems :
§ S ' [
a8 i © S 015 : <
1 2 & < Steam 18.7% —>
0.6 ] 8 o 1
5 2 010 . : s
0.4 j § = o A R S
L i o | 0
| . - - >
9 < hoaan !
I s > L [ e mmimem mithers = S miieien o
0.0 : g ’ i
" 1 " 1 " 1 " 1 " 1 4 1 2% 1 n 8 = - 2 0.00 " ] Y 4 1 1 1 1 1 1 1 1 I
2000 3000 4000 5000 6000 7000 8000 9000 10000 0 5 10 15 20 25 30 35 2000 3000 4000 5000 6000 7000 8000 9000 10000
Time (s) Rising distance from nozzle, z - z (m) Time (s)

6/8



Uncertainty of plume behavior
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Conclusion and future work

“Development of dimensional analysis for hydrogen behavior in containment
under severe accident”

2018(1, year) Experimental database of stratified H, mixing by jet®

2019(2,, year) Dimensional analysis®® — g = f(Fry,6,7)

0

2020(3,, year) H, Stratification Breakup model — é—z = 1.6(Fry®) (61D (%)

0

DB expansion — Modified Froude number
Apply HSB model to SBLOCA in OPR1000

Uncertainty (1) H, stratified in dome, (2) Steam condensation

(3) Confinement effect — Validation exp. required
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