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The Reference NPP: VVER-440/V213
• NPP Dukovany

• Fuel follower design, 6 loops, Main Isolation Valves, 2 turbines per reactor
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The Reference NPP: VVER-440/V213
• No containment Hermetic Zones with Bubble Condenser System
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IVMR Strategy 
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• Objective: Containment of corium within the RPV 
(Intra-reactor phase)

• Mechanism: External RPV cooling via natural 
circulation

• Cooling cycle: 
• Passive flooding of the reactor cavity

• Steam condensation in the SG box

• Gravity-driven condensate return to the cavity

• Water inventory: 
• The pressure suppression system (bubbler condenser) 

gutters

• Coolant released from depressurised primary loop
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Postulated Initiating Event & Scenario 
Progression
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MELCOR Model & Nodalization
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Objectives: Assessing Response Delays

• Input Parameter Variations
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Objectives: Assessing Response Delays
• Uncertainty Analysis with Dakota
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Simulation Results
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Conclusions & Future Work
• Conclusions

• Anomaly Identified: RPV failures observed even at delays shorter than
the survival threshold

• Hypothesis Established: A specific emergency flooding time window
may cause more harm than good

• Future work
• Refine Analysis: Focus the next DAKOTA uncertainty analysis

specifically on this early-failure time window

• Expand Variable Tracking: Monitor additional parameters, including
corium vs. water arrival times, thermal-mechanical stress, and H2/RN
production

• Extend Simulations: Increase the simulation time limit to verify the true
survivability of borderline "intact" vessels
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! Thank you for your attention !
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