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Inter-System Loss Of Coolant Accident

 Amendment of Nuclear Safety Action(2015)

 Accident Management Program(AMP) – Effective date: 23 June 2016

 Safety Target

 Site boundary dose < 250 mSv

 Release to environment : Cs-137, 100 TBq < 10-6/ry

 Accidents should be considered

 Containment bypass : TI-SGTR, ISLOCA 
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Aerosol Deposition in Turbulent Flow

 Aerosol Removal Model in the SIRIUS Code

 Sedimentation, Inertial Impaction, Diffusiophoresis, Thermophoresis

 Turbulent Flow 
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Coupled Calculation between CSPACE and SIRIUS

 SIRIUS module for predicting an aerosol transport

 CINEMA code development (2011. 7 – 2017. 6) : Separated calculation

 2017, KNS Autumn Meeting, H.S. Kang,et al.

 CINEMA code improvement (2019. 5 – 2023. 4) : Coupled calculation
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LACE-3A Test (1)

 Test Facility & Results

 Test duration : 0 - 3600 s

 N2-Steam injection

 75 m/s, 298 ℃ 

 Aerosol injection (CsOH/MnO)

 0 – 3600 s

 0.6 g/s, Mass Fraction 0.18
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Test Facility

Ref. : NUREG-7110, Vol. 2

Test Condition & Result

Pipe (Dia. 6.3 cm)
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LACE-3A Test (2)

 Thermal Hydraulic Results by MELCOR

 No measurement data
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CSPACE Nodalization for LACE-3A
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CSPACE Results for LACE-3A

 Thermal Hydraulic Calculation Results by CSPACE 

 Transient Calculation with 0.0001 s – 0.01 s

 Pressure : almost same to MELCOR results

 Velocity : approximately 10% faster flow than MELCOR results
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SIRIUS Results for LACE-3A

 SIRIUS Input and Results

 Aerosol Removal Model : Inertia Impaction & Turbulent Flow

 Shows good agreement with the test data
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Conclusion and Further Work

 Conclusion

 We performed the coupled calculation between the CSPACE 
and SIRIUS codes against the LACE-3A test to validate the 
aerosol deposition in turbulent flow in the SIRIUS code.  

 The predicted error range is below approximately 10%.   

 Further Work

 Coupled calculation between the CSPACE and SIRIUS codes 
should be applied to other test data to increase an 
applicability of the CINEMA code.
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