














ABSTRACT 

Nuclear safety is the main concern for the licensing of nuclear power plants, not only in the 

Republic of South Africa but also worldwide. The design of the nuclear power plant plays 

an important role in the licensing process, which includes probabilistic and deterministic 

analysis of a set of design or Licensing basis events. This study was about the 

deterministic analysis for the sensitivity of licensing basis events radiological 

consequences to different radiological pathways. The study was done for the Pebble Bed 

Modular Reactor (PBMR), which is a nuclear power plant, still in its early phase of design 

approaching its detailed design phase. 

An abnormal event or an accident could lead to a release of radioactive particles and 

gases from a Pebble Bed Modular Reactor and could give rise to radiation exposure to 

workers and the surrounding population. Therefore nuclear events due to PBMR, which 

are Licensing Basis Events or Design Basis Accidents, must be analyzed in order to 

demonstrate that accidental and routine releases of radioactivity are kept As Low As 

Reasonably Achievable (ALARA) and that the design basis meets offsite dose 

requirements with adequate safety margins. 

In this work, it is also shown that collectively the risk criteria are satisfied in the 

fundamental safety requirements of National Nuclear Regulator (NNR) of the Republic of 

South Africa (RSA) and similar risk criteria of the other countries in which it has to be 

employed. 

Furthermore the various pathways through which radioactivity can reach the public are 

analysed. The focus of the study was to determine which pathways deliver the greatest 

radiation exposure if there is an accident due to an event happening in PBMR and also to 

provide a LBE analysis process as a step in confirming that the design meets the licensing 

requirements. 
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