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Abstract
Diamond Light Source is a 3 GeV electron storage ring, which has been successfully operating in top-up mode since summer 2008, having previously operated in decay mode only. Although in the UK there is no legal requirement to submit a safety case to the relevant authority (the Health and Safety Executive) when implementing top-up operation for the first time, it is required to keep doses ALARP and within the 1 mSv per year dose limit which Diamond has set for all staff, users and visitors. Prior to operating Diamond in top-up mode, a study of the radiological safety implications was carried out to ensure that these requirements could be met. The study involved calculation using FLUKA of dose rates arising from accidental beam losses. These losses took the form of either continuous losses in a front end arising from poor injection, or loss of a single injected electron pulse into a beamline optics hutch. In addition to the calculations, dose rate measurements were made outside beamline hutches under conditions of deliberately engineered beam losses in front ends, intended to compare as closely as possible with those modelled. As a result of this study, a number of changes to Diamond’s radiation monitoring regime were proposed and implemented before top-up operation was permitted. The study also helped to define the limits within which top-up would be permitted to operate.
