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Challenges in Modelling of Passive Heat Removal
Systems for Small and Micro Modular Reactors

Mihael Bostjan Koncar*, Jorg Starflinger, Mihael Sekavcnik, Mitja Ursic

Small Modular Reactors: The Key to a Decarbonized Energy Future

Decarbonization of Diverse Energy Sectors:
|. Load-following Operation — Replacing Coal & Gas Plants
Il. High-temperature Heat Supply — Industrial Applications
lll. Synthetic Fuels — Transport

Use of Advanced Nuclear Fuels — Entering Circular Economy

New Business Models — Industry Investors & Sector Coupling

Advantages of Implementing Passive Safety SystemsiniSiV

. Integral RCS design . Reduced accidents Initiators

Il. Lower core power capacity . Lower decay heat

lll. Large surface to volume ratio . Easler heat removal — single phase flow

Iv. Large primary coolant inventory per MW, Iv. Large heat sink; Enhanced buoyancy; Slow transient
v. Smaller reactor core power density v. Larger thermal-hydraulics margin — Long term HR
vi. Large secondary coolant inventory vi. Passive heat removal and containment cooling

vil. Taller reactor pressure vessel vil. Enhanced heat removal via natural circulation

Passive Safety Systems in SMRs

Residual Heat Removal
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Open Issues in Modelling with Integral Codes
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Modc?llin%lof fl\_/lct)_dellling of Refinement of Dle(\j/etl_opm?rllqt &t Development of Experimental
secondary Hows rcljchlont ;)sse? existing models Vta' aflon O q ela 3D modules to data for high
Turbulence anhd heat transter to include effect ranster moaeis simulate two- Rayleigh
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