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INTRODUCTION. PRIMA (Padova Research Injector Megavolt Accelerated) is the hame of the ITER Neutral Beam Injector testing station currently under
construction in Padua (Italy). PRIMA consists of two facilities named respectively SPIDER (Source for Production of Ion of Deuterium Extracted from RF
Plasma), which represents the ion source, and MITICA (Megavolt ITER Injector Concept Advanced), the main system. During the past years different studies
have been devoted to the analysis of the main safety issues related to occupational radiation protection of workers at PRIMA facilities [1-3].

In the present paper the analysis of the possible external exposure and internal contamination following a radiological accident is presented. The dominant event
is a postulated fire affecting a significant portion of the facility and involving radioactive material, which is released into the environment. Radioactive material
released into the area may pose both internal and external contamination hazards to people operating in the facility or personnel dedicated to emergency
operations. The amount of involved radioactive material is derived from past analysis [4]. External exposure assessment is carried out with HOTSPOT code
simulating a general fire scenario, while internal dose assessment is performed using OLINDA/EXM code evaluating absorbed doses to the whole body and the
main organs at risk. Our analysis indicates that even in case of a severe radiological accident (worst case scenario), and considering both external and internal
exposure, the annual dose for workers and emergency team is far below the Italian limits of 20 mSv and 100 mSv respectively.

PRIMA facility and layout

Total weight > 900 tons

Bushng

e . e e T s T * P - - " — ——

r — —— — -
‘ AbsokAe valve ] [ Fast shufler ]

) J - § &
l Calorimeder [ RD Newtralzer 0N Source and

MITICA Injector

POSTULATED ACCIDENT AND RADIOACTIVITY RELEASE

A GENERAL FIRE scenario INVOLVING THE INSIDE OF THE MITICA BUNKER was considered,
WITH THE FOLLOWING RADIACTIVE RELEASES INTO ATMOSPHERE:
* 10% of the total radionuclides produced by activation from the beam dump made of graphite
» 50% of activated corrosion products (APC) from the cooling system.

Vessel contact dose rate at the time of the accident
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from the machine vacuum vessel for a maximum time of one hour.
Internal committed dose to the workers and the emergency team .. . . .
following the radioactive release from the beam dump (1% intake) This Is a highly conservative approach that takes into account
complicated and onerous exposure scenarios.
In this condition, the maximum dose rate to the emergency team
Individuals is equal to 4.5 mSv/h per 1 h time, leading to the maximum
total effective dose of 4.5 mSv.
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CONCLUSIONS

The results of the analysis show that following the postulated severe accident scenario:

1) the most exposed individual of the population living at less than 100 m from the facility is likely to receive a total effective dose equivalent lower than 100 microSv
2) the most exposed individual of the emergency team (and the facility staff) will receive an effective dose not higher than 14,5 mSyv

Therefore, even in case of a severe radiological accident (worst case scenario), and considering both external and internal exposure, the annual dose for population, workers
and emergency team is far below the Italian limits of 1 mSv, 20 mSv and 100 mSv respectively
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