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The Paul Scherrer Institute (PSI) is a multi-disciplinary research centre for natural
sciences and technology. The institute is active in solid-state physics, materials
sciences, elementary particle physics, life sciences, nuclear and non-nuclear energy
research, and energy-related ecology. PSI develops and operates complex research
installations such as nuclear reactors and particle accelerators. These produce
ionising radiation and major quantities of radioactive materials.

The optimal handling of decommissioning and dismantling projects and radioactive
waste treatment at PSI represents a complex management task, and is determined
by many parameters that are only partially identical to those in the energy producing
industry. Some of the major issues are addressed below.

Management:

• The research community often requires rapid changes of experimental
equipment. This necessitates that the four steps of decommissioning, removal,
dismantling and conditioning of waste are spatially and temporally separated.

• The availability of a great scientific knowledge pool is instrumental for
innovative solutions for the complex problems encountered.

• The accessibility of a modern hardware park (instruments, workshops etc.),
sophisticated computer systems and modelling know how can facilitate the
work considerably.

• The lack of a dedicated pool of decommissioning funds and the need for rapid
response (see above) necessitate flexibility of the decommissioning crew and
constant coordination and optimisation of the work packages with the
institute's top management.

• The product of a research centre in general is not a tradable commodity and
does not result in a direct return of money. Financial mechanisms such as the
accumulation of funds for future liabilities are not an option.

• Since PSI - as probably most research institutes - is funded on a yearly basis,
long term cost optimisations processes are in competition with legitimate
short-term research needs. The benefits of investing now (e.g. for reduction of
waste volume) in order to safe costs decades in the future (transfer into a final
repository) must be significant, and must be forcefully communicated.

Technical issues:

• The materials used in research vary widely.
• The irradiation conditions are very complex: different particles (protons,

neutrons), different spectra (thermal to high energy), etc.
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• Strong gradients of irradiation conditions can lead to unexpected local hot
spots with very high dose rates and radionuclide content.

• The strong radiation fields and the long irradiation periods may result in
unexpected activation products from additives and impurities in the bulk
materials.

• The required flexibility of use of materials, instruments and areas results in
incomplete lifetime documentation of components.

From this brief and incomplete listing it can easily be concluded, that the task of the
decommissioning crew at PSI necessitates the constant optimisation of many
parameters. The actual work is performed in the Division for Radiation Protection,
Security and Waste Management, and is closely and constantly coordinated with the
top management of the institute.

Procedures:

Several organisational, scientific and operational processes have been implemented
to facilitate this task. They are amongst other:

• Standing committees regularly meet with the major producer of waste (one for
the nuclear installation, and one for the accelerator complex).

• A representative of the division is present in all technical planning sessions for
new experiments.

• A comprehensive data bank is kept, listing all waste - and the current status of
it's treatment - under the responsibility of the division.

• A novel computational modelling system for the prospective and retrospective
calculation of nuclide inventories in both reactor and accelerator waste is
developed.

• Periodic meetings are held with the regulatory authorities outside the institute,
in order to anticipate and remove regulatory hurdles to the process of waste
management.

• Contacts to international agencies involved in this subject are maintained with
the aim to share experience and possibly find international solutions to special
problems.

Overall, managing decommissioning and dismantling projects and radioactive waste
treatment at a research institute is an extraordinarily interesting and challenging task.


