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The radiological characterization of decommissioned nuclear power plant components is crucial
for planning dismantling operations and ensuring radiation safety. One of the most significant
challenges in nuclear decommissioning is the accurate assessment of residual radiation levels,
particularly in large, highly activated components such as the Reactor Pressure Vessel (RPV).
This study presents a numerical approach to visualize the gamma radiation distribution from the
RPV of Trino Nuclear Power Plant (NPP) using the Monte Carlo-based RayXpert software [1,2].
The analysis focuses on the spatial distribution of radiation in both horizontal and vertical cross-
sections of the RPV, considering residual activation and surface contamination as primary
sources of radiation.

The Trino NPP, a 280 MWe Pressurized Water Reactor (PWR), was operational from 1965 to
1987. Over three decades after shutdown, its structural components, particularly the RPV,
remain radioactive due to neutron activation and surface contamination [2]. Using computational
modeling, the radiation dose distribution around the vessel was simulated, providing essential
insights for optimizing decommissioning strategies in compliance with the ALARA principle [3].
The obtained results offer a comprehensive spatial representation of dose rates, identifying
high-exposure zones and facilitating the selection of appropriate shielding and dismantling
techniques.

The study demonstrates the effectiveness of advanced numerical modeling in assessing
radiation hazards associated with nuclear facility decommissioning. The presented visualization
approach enhances radiological safety planning and contributes to optimizing waste
classification and disposal strategies.
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