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In ISLOCA, radionuclides bypassing
the containment could be released
into the environment through an AB.




ISLOCA scenario

Auxiliary Building(AB)
Sequence of base case
RWT (1) MOV failure™

OPR1000* Containment building

Motor-driven
valve™

Shutdown

Cooling
)

System (2) Coolant flows
Reactor Steam LPS| through SCS pipe
Vessel  Hotleg ~  Generator pump® (3) LPSI pump front

/ is ruptured
Cold |

Reactor 7% 1% (4) Core dry — SA

Coolant

PUMp HPSI (5) Fission products
Safety IOUIImIO discharge into AB
Injection : : :

The operating of spray in an AB did not
Tank Safety Injection System P J O SPIeY

cool the primary circuit, but it can affect the
transport behavior of the fission products.

Sump
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*MELCOR input from KINS/HR-464/2002, “KAERI/TR-6020/2015 < e Kore2micEneroy
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Operate spray in AB

MELCOR modeling of AB® FL924 FL930
——---- El -6.8 El. 4.5 El. 45
Spray 41y 3.3m STAIR 2| D28 | AISLE 2| D28 .
R (CV924) | (cvaso) [~ Environment
/1A ) FL900
Door
CV900 _ —
LPSIroom 37m| [@3md  FL922 Spray operation conditions
FL318 Injection time: 6000~8000 s
—> --El. -13.8 )
SCS pipe STAIR A || Droplet size: 0.001 m
(0.1 mad), — ElL-153 1 (CVv922) || Droplets rate: 0.0133~0.0399 m¥/s
Fission‘,:'i;)roducts are releaseq,//i'ﬁto a pool Calculati £ :
generated within an AB in.an ISLOCA® FL920 alculation cases of spraying
FLo10 Time Droplet rate(m®/s)
Y (s) 0.0133 | 0.0266 | 0.0399
FL318 LPSI room FL900 AISLE 1 D21 STAIR 1 6000 SP900613 | SP900626 | SP900639
(CV900) (CV916) > (CV926) 7000 | SP900/713 | SP900726 | SP900739
8000 | SP900813 | SP900826 | SP900839

(1) The shortest path from LPSI to environment(KAERI/TR-6020/2015), (2) KAERI/TR-8437/2020
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Pool formed in LLPSI room

Base case without spraying
(1) ISLOCA occurred at 0 s — (2) Gap release of the FPs was started at 6593 s —
(3) Lower Head of a reactor vessel was Penetrated(LHP) at 12292 s

Water level in LPSI room

10577 Injection rate of 0.0133 m3/s 105717 Injection rate of 0.0266 m3/s
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Water level in a LPSI pump room was linearly increased by spraying. _ |
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Mass (kg)

Cs aerosol in LPSI room
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In a LPSI room, Cs mass of a spraying case was greater than that of a base case.
— Aerosol mass releasing into the outside environment could be reduced
by spray scrubbing as well as pool scrubbing. e R—
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Reduction of bypassing Cs aerosol

Cs releasing into the environment of the spray cases was reduced than that of the base
case. The mitigation rate based on the mass difference of Cs at the spray case and base
case increased with the increment of an injection rate and at the faster injection time.

Cs mass in environment

- — Base case é I _ (CSsc—CSpc)
Bl e e ey s 1 COac — . Res = oG X100
e A . Mitigation rate(Res) = -43%
E" Gap ; : ! ! 1
7 [ release i e W
=S R TR T3 N CSec | 1 Mitigation rate of spray cases
N T R N ] Time Droplet rate(m>/s)
§ é | . (s) 0.0133 0.0266 0.0399
E ______________ ______________ ____________ ] 6000 -12% -43% -46%
A S S S S 7000 | -9% 3% | -41%
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Conclusion and Future work

“Development of Mitigation System for Containment Bypass Accident
in Nuclear Power Plant”

2018(1, year) MELCOR input to simulate ISLOCA in OPR1000()
2019(2,, year) Thermal hydraulic analysis(P, T, V) — Pool in AB®
2020(3,4 year) Behavior of fission products in a pipe and a pool®
2021(4,, year) Effect of mitigation action in ISLOCA

= Spray scrubbing in AB = f (injection rate, time)

2022(5,, year)  Analysis for development of mitigation system

(1) KAERI/TR-7290/2018, (2) SAMRC 2019, (3) KAERI/TR-8437/2020
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