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RADIOACTIVE RELEASES

There are two conceivable types of radioactive releases from the ESS accelerator. One is
from an accidental leak of cooling media, mainly water from the closed cooling circuits.
Another fluid present in sufficiently large quantities is helium, which is not activated and
therefore not a radiological issue. The other type of release is that of activated air from the
tunnel, which cannot be completely avoided.
These releases must be controlled to the degree required by the Swedish Radiation Safety
Authority, SSM [1,2,3]. The annual effective dose limit to public individuals, from all sources,
totals 1 mSv/y, of which a small share, 0.1 mSv/y, could be accepted to come from ESS.

1.1

Air releases

A preliminary study on the radioprotection of the accelerator was conducted [4], in which a
rough estimate of the releases due to air activation was performed. The air exchange rate in
the tunnel is the only parameter investigated. Releases of different nuclides for three
different air exchange rates are given in Table 1. The air exchange rate is r = Q/V, where Q
is the ventilation rate, and V is the total air volume. The approximations made in this study
are conservative and make it less accurate but erring on the side of caution. While the
irradiation time used is infinite, giving all the nuclides time to reach saturation activity, the
release !time is instantaneous, giving no time for decay. In reality, there will be interruptions
in the production that might prevent the long-lived nuclides to reach saturation, as well as a
significant transportation distance to the stacks where the air will be released, giving a
transit time
in which most of the short lived nuclides will decay to insignificant levels.
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Another approximation used is that the activation level in the entire accelerator tunnel is the
same as at the high-energy end. Since activation may depend on proton energy, this result
might not be entirely correct. With its approximations and limited set of parameters this
study may serve primarily as a basis for further, more detailed, work.

1.2

Liquid and gaseous releases

There could be consequential liquid or gaseous releases due to accidental leaks in the closed
cooling water circuits, but no studies have yet been conducted on that matter.
Future studies should investigate what activation levels could be expected, the probabilities
of leak occurrences and their consequences, how well leaks could be contained and how
much radioactivity would be released.
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