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INTRODUCTION

The Jason low power Argonaut type, water and graphite moderated reactor was located in
King William Building, which is a Grade 1 listed building within the Royal Naval
College, Greenwich, London. The College itself is a Scheduled Ancient Monument with
World Heritage Site status and is situated about a mile from the Greenwich Dome. A
view of the College is shown below.

The decision to decommission Jason to International Atomic Energy Agency Stage 3
status (unrestricted site use) was taken in 1996 [1]. All physical decommissioning work
was completed by October 1999, site radiological clearance was obtained in November
1999, the site license was withdrawn and the site was handed over for future unrestricted
use on 9 December 1999. The Jason decommissioning project was safely completed to
time, cost and quality by the Millennium [2] without any adverse effects on World
Heritage aspects of the site. This Paper provides details about the Jason fuel removal
phase and an outline of the other phases of the project.

DECOMMISSIONING OVERVIEW

Following the decision to decommission, separate civilian contractors were selected to
carry out the project management, reactor defuel and reactor dismantling activities.
AEAT were selected as overall Project Manager with a remit covering the total project to
IAEA Stage 3 status. Another division of AEAT was selected to project manage and
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implement the fuel removal aspects. NNC were selected to project manage and
implement reactor dismantling, waste removal, site radiological clear up and to act as the
overall prime contractor. The outline programme consisted of Post Operational Clear
Out (POCO) (the first stage of any reactor decommissioning project), fuel removal,
reactor dismantling, waste removal, site survey and final site radiological clearance. The
Jason decommissioning safety case consisted of a single Preliminary Safety Report
covering POCO, initial fuel removal and reactor dismantling activities, together with two
separate, but complimentary sets of reports covering the detailed fuel removal and reactor
dismantling processes. The fuel removal safety case consisted of a series of Design
Reports, a Pre-Decommissioning Safety Report, Commissioning Schedule,
Commissioning Report and a Pre-Operational Safety Report. The reactor dismantling
safety case followed the same format, with the final safety report being a single Post
Decommissioning Report covering all decommissioning activities.

REACTOR FUEL CONSIDERATIONS

The fuel was 80% enriched uranium, arranged in the form of flat aluminium/uranium
alloy plates clad in aluminium. Each fuel module consisted of 16 fuel plates held
together with spacers to form a box array 76mm square by 0.838m long, with water
channels between each fuel plate. The operational load was 11 fuel modules, with a
further 33 loose fuel plates held in store and available as spares, giving a total holding of
Uranium of 2690.27g. The total integrated power at final shutdown was 24.7MWh.
Prior to POCO, all 11 operational fuel modules had been removed from the Jason reactor
using standard procedures and stored in the adjacent dry storage fuel pits set in the
reactor hall floor. During POCO, the 33 loose fuel plates were made up into a further 3
fuel modules and were also stored in the fuel pits, giving a total of 14 fuel modules.

The main object of the fuel removal phase was to transfer these fuel modules from the
fuel pits into a UKAEA owned Unifetch fuel transfer flask situated within the reactor hall
and to subsequently transport it by road to BNFL, Sellafield . Dry storage of the fuel
modules had been considered in the Pre Decommissioning Safety Report (PDSR). The
fuel pits consisted of two rows of four holes set in a slab of concrete in the corner of the
reactor hall, with barites aggregate infill between each row. Each pit contained two steel
module containers set in steel liner, making 16 storage positions in all. Each container
was fitted with a 610 mm long concrete plug covered by a fully watertight metal plate
and gasket assembly, with three interlocking and lockable steel plates fitted over the total
surface area of the fuel pits. The previously approved operational fuel criticality safety
assessment was revisited and invalidated in the PDSR to cover the planned dry storage of
all 14 fuel modules prior to defuel.

At the start of the project the original aim was to despatch the fuel for reprocessing at
UKAEA Dounreay, however all reprocessing work at Dounreay was suspended in
February 1998. Further option studies included consideration of reprocessing in France
and long term storage at Sellafield, with the later being the selected option, utilising the
Unifetch flask. This was a Type B(M) package, as defined by IAEA Safety Series 6 and
the Radioactive Material (Road Transport) (Great Britain) Regulations 1996, that had
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recently been used for the road transport of irradiated fuel from the Winfrith NESTOR
reactor and Manchester and Liverpool Universities Research Reactor. Although designed
for loading under water, it had been used successfully for dry loading of low power
research reactor fuel. A flask Design Safety Report was prepared and approved by the
Department of the Environment, Transport and Regions (DETR) for transportation on the
public highways.

DEFUEL

Due to the historic nature of the building, basement and surroundings and the requirement
to minimise damage, all fuel flask support and removal equipment had to be specially
manufactured to fit in with existing building configurations, works tested and then
subsequently commissioned on site. Extensive enabling and preparatory work had to
undertaken to install and commission a steel flask bridge and gantry arrangement to
facilitate movement of the Unifetch into the reactor hall. These arrangements are shown
below

The fuel removal phase commenced in the summer of 1998, with the Unifetch flask being
brought onto site on a dedicated trailer and placed on the bridge using a large mobile
crane and then transferred into the reactor hall using a trolley winching system, as shown
below.
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The basic defuelling process involved lifting a single fuel module from its fuel pit into
the Jason fuel transfer flask by manual grapple, transferring the flask to the Unifetch by
crane and then lowering it into its dedicated fuel basket within the Unifetch flask. The
Jason flask was interfaced to the Unifetch by means of the two gamma gates and a
specially manufactured adapter shield plate that could be rotated and aligned with the
individual fuel baskets. Each basket was lead shield plug capped and the adapter plate
was rotated ready for the next module. These arrangements are shown below.

Once all 14 fuel modules had been loaded and capped, the adapter plate was removed and
the flask lid was replaced using the gantry hoist. The Unifetch flask was then leak tested
and monitored on accessible surfaces before being traversed outside the reactor hall on
the flask bridge. The flask was then lifted on the large mobile crane and monitored on its
under surface before being loaded onto the back of an approved road transporter. The
Unifetch flask was despatched from site under police escort on 16 September and arrived
safely at BNFL Sellafield on 17 August 1998.

The Jason fuel remained in dry storage in the Unifetch flask at BNFL until 20 November
1998, when all modules were transferred into individual storage locations within a
dedicated storage rack fitted with sleeves to accommodate the fuel with a suitable
clearance for future handling. All fuel modules were inspected on transfer with no
evidence of corrosion or damage to the cladding and the loaded storage rack was then
transferred into one of the on-site storage ponds. The fuel has subsequently been
inspected with no observable change in its condition. There is no reason to suspect any
risk exists to fuel cladding integrity, as it is in the same controlled water environment as
it was during the last 30 years of operation at Greenwich, although the option exists to
over bottle the fuel should that become necessary in due course.

All fuel removal equipment was dismantled and removed from site by 23 September
1998. Radiological surveys of the reactor hall and fuel removal areas were completed
and the reactor dismantling stage then commenced. All on site physical work was
completed by October 1999, including restoration of the historic buildings.

The total accumulated collective dose during decommissioning was 1.688 mSv, with
POCO accounting for 0.447 mSV, defuel 0.212 mSv and dismantling 1.029 mSv. The
maximum individual dose associated with fuel removal was 0.016 mSv, which was less
than 2% of the respective defuel planning Basic Safety Objective (BSO) of 1 mSv. The
maximum individual dose associated with reactor dismantling was 0.295 mSv, which was
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~ 15% of the dismantling BSO and ~ 1% of the Basic Safety Limit. The controls,
procedures and methods employed in planning and implementing the various
decommissioning activities resulted in doses well below the BSO and demonstrated that
Jason decommissioning fully complied with the principles of ALARP.

Nuclear safety considerations were paramount during the Jason decommissioning project.
The project was formally completed by 9 December 1999, to time, cost and quality
without any adverse effects on World Heritage aspects of the buildings and the site.
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