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Activation of iodine pool chemistry model in MELCOR(Ver. 2.2)
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(3) Turbulence = f (dp)

(2) Diffusion(∇C, T)

CsI aerosol dynamics Iodine pool chemistry

Pool scrubbing in AB

Size(mass) distribution(t) =

Source ± Condensation/Evaporation

±Agglomeration - Deposition

gas↔particle

combination removalMAEROS code

Deposition velocity

(1) Gravity = f (dp)

Deposited aerosol on SCS pipelines

DF = DF1 x DF2 x DF3 x DF4

vent exit swarm riseSPARC-90 code

condensation

inertial 

impaction(dp)

gravity(dp),

diffusion,

centrifugal

condensation,

gravity, 

diffusion, 

centrifugal

DFCSI = DF1 x DF2,d x DF3,d x DF4,d

DFI2 = DF1 x DF4 in early accident

[I2,atm] = f ([I2,aq], PCI2(T))

I-, OH-, H+... in late pool

= f (dp)

Chemical eqs. ~#200

A + B  C + D

Radiolysis, reaction
I2, CH3I

1

2

3

generation

→       Iodine chemistry(CsOH)3

= f (pH, dose rate)

vent exit

swarm rise

HNO3

in pipe

db(z)

z

vb, db

→       Pool 

scrubbing

2
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→ DFCSI



BEND
49%

GRAV
0%

THERM
48%

TURB
3%

BEND
64%GRAV

0%

THERM
29%

TURB
7%

5/8
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Shutdown Cooling System(~89 m l, ~0.25 m d), pipe, elbow, tee, nozzle, valve, ...

𝑣𝑡ℎ𝑒𝑟𝑚 =
3𝜇𝐶𝑚 𝑐𝑡𝐾𝑛 + Τ𝑘𝑔𝑎𝑠 𝑘𝑝

2𝜒𝜌𝑔𝑎𝑠𝑇 1 + 3𝐹𝑠𝑙𝑖𝑝𝐾𝑛 1 + 2𝑐𝑡𝐾𝑛 + Τ𝑘𝑔𝑎𝑠 𝑘𝑝
𝛻𝑇

2. Thermophoresis

1. Inertial impact

on pipe elbow

> 100 K
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CsI released into pool formed in AB
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Iodine pool chemistry in AB

CSI in pool

(deactivate chemistry model)

CV900

Pool

CSI in pool

(activate chemistry model)

I2 released from LPSI room

(deactivate chemistry model)

I2 released from LPSI

(activate chemistry model)

Pool in LPSI room(264 m3)

Gap release

I2 dissolves → I-, HOI, ...
(low volatility)

Radiolysis → HNO3, HCL

I2 partitioning

I2, CH3I (high volatility)

f (pH, grays/s, T)

Atmosphere



Conclusion and Future work

2018(1st year) MELCOR input to simulate ISLOCA in OPR1000(1)

2019(2nd year) Thermal hydraulic analysis(P, T, V) → Pool in AB(2)

2022(5th year) Analysis for development of mitigation system
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“Development of Mitigation System for Containment Bypass Accident

in Nuclear Power Plant”

2020(3rd year) Behavior of fission products in SCS and AB

2021(4th year) Sensitivity analysis of mitigation action

▪ Cooling pipe, water level, spray, ...


