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Abstract. In June 2000, an agreement was established between Sogin and BNFL to enable the two companies to
co-operate, using their specific experiences in the decommissioning field, for the benefit of projects in Italy, the
United Kingdom and for third markets.

A decommissioning strategy for the Latina NPP was initially developed in a Phase 1 Study which produced a
conceptual design for the decommissioning of the reactor. This study was completed in June 2000. Since then, a
second study has been completed, which has further developed the strategy and produced preliminary designs for
the early dismantling of the core and reactor building at Latina. The engineering and safety data were produced
in order to support Sogin in the preparation of a safety case for plant decommissioning. This safety case was
submitted to the Italian Regulator, ANPA, in February 2002.

INTRODUCTION

Latina nuclear power plant is situated at Foce Verde, near Latina. The power plant is based around one
natural uranium, graphite moderated, carbon dioxide cooled Magnox reactor, which had a thermal
output of 705MW, giving a net electrical output of 210MW. The plant operated from 1963 to 1986,
and was taken out of service following a government decision in 1987.

The reactor is housed in a reinforced concrete structure, which also acts as a biological shield and
forms the main part of a building 89m x 48m x 48m, 12m of which is underground, with the boilers
protruding into the open air. When it was in service, the steam generated from the six boilers was
collected and fed the three main 70MW turbine-generators and two 12MW variable frequency turbine-
generators, which supplied the gas circulators.

The reactor design for Latina is similar to that for BNFL Magnox Electric's power plant at Bradwell.
They are of similar dimensions, with similar ratings and constructed from similar material at about the
same time by the same company.

BNFL is currently decommissioning three Magnox reactors in the UK at Berkeley, Trawsfynydd and
Hunterston. In addition, the company is currently defuelling the recently closed Magnox stations at
Hinkley and Bradwell and is in the final stages of completing baseline decommissioning plans for
these two stations. Experience gained in planning has been incorporated into the Latina
decommissioning strategy, assisting Sogin in providing the Italian Regulator with underpinned cost
and programme estimates.
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PROJECT SCOPE AND ASSUMPTIONS

A decommissioning strategy for the Latina NPP was initially developed in a Phase 1 Study, which
produced a conceptual design solution for the reactor core retrieval and reactor building dismantling.
The study covered all activities associated with the removal of the reactor building as illustrated in
Figure 1.

The study considered items outside the reactor building (as defined above), where work was necessary
to support the reactor building dismantling project. For example, work required in the circulator hall(s)
to convert these areas into waste management facilities.

Sogin and BNFL have since jointly developed a costed programme that takes the Latina NPP to green-
field status by 2020. In addition, sufficient flexibility has been built into this programme to allow
Sogin to respond to the uncertainty concerning the availability of a national repository by 2009.

PRESENT STATE OF DECOMMISSIONING OF LATINA

The reactor has been de-fuelled and a channel-by-channel inspection was carried out to confirm all
fuel has been discharged.

Several components have been dismantled and contaminated components stored on site. These include
two fuel-handling machines, three gas circulators and two gas bypass ducts.

Two of the three pond bays have been scabbled and cleaned.

A total of 12 cubic meters (approx.) of sludge is stored in an underground tank and is to be
encapsulated using cement and grout.

The Magnox Splitters remain on site and a suitable treatment method is under investigation.

Sogin did not receive formal regulatory clearance for the decommissioning, so the operations carried
out were approved on a case by case basis.

An application for general dismantling was presented on 28th Feb. 2002.

Between now and 2005, Sogin will implement the decommissioning process in a manner which will
not preclude returning to a safestore strategy should the repository not become available by the time
currently envisaged (2009).

PRELIMINARY DESIGN SCOPE

The Phase 2 Preliminary Design has been developed as a logical result of the Phase 1 concepts. The
project has been arranged in three main stages:

Stage 1 - Site preparation activities;

Stage 2 - Core retrieval operations and associated activities; and

Stage 3 - Waste management facility construction and operation.

Stage 1 - Site Preparation

The purpose of this stage was to define the design requirements and possible solutions for the new
facilities to be constructed on and around the reactor pile cap of the Latina NPP, to facilitate the
controlled removal of waste arising from the dismantling and demolition activities.
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The new facilities that have been designed are:

Transfer Cell, a sealed and shielded enclosure built directly over the reactor pile cap, linked to
the reactor vault via a previously cut square opening;
Waste Discharge Route which is to provide a pathway for the transfer of the waste from the
transfer cell to the Waste Management Facility (WMF);
Maintenance/Decontamination Room, a sealed enclosure adjacent and connected to the Transfer
Cell;
Containment Outer Bay, a sealed enclosure adjacent to the maintenance/decontamination room
to serve as local sub-change room for the personnel involved in the core retrieval and reactor
dismantling operation; and
Dismantling Control Room, to be installed on top of the outer containment bay to house all
control equipment required for the remote operation of all the dismantling equipment.

Stage 2 - Core retrieval operations and associated activities

Stage 2 of Latina decommissioning concerns the three main areas; i.e. penetration of the reactor pile
cap, removal of all the activated reactor components and removal of the remaining activated bioshield.

All tasks outlined within the site preparation stage have to be completed before any Stage 2 operations
start. This includes the installation of the Transfer Cell and Waste Discharge Route complete with Pile
Cap Penetration Shield Door and the installation of new ventilation, environmental monitoring and
control systems.

The completion of the Stage 1 tasks include the size reduction, packaging and removal of the reactor
long items, which are stored within the Mortuary Tubes and the Reactor Core, including the Control
Rods and Absorber Bars.

The work associated with Stage 3 - the Waste Management Facility, will also have to be completed
before any Stage 2 core retrieval operations start. The Waste Management Facility needs to be fully
operational prior to any active material retrieval.

The Stage 2 work has been divided in 20 tasks as identified below:

Task 1 - Standpipe release
The purpose of this task is to separate the reactor pressure vessel (RPV) and associated
standpipes from the pile cap dome. This will facilitate the construction of a pile cap penetration
as outlined in Task 2. For this operation, the standpipes connecting the pile cap concrete to the
RPV need to be cut. A single horizontal cut is sufficient to complete this operation.

Task 2 - Pile cap penetration
This penetration is to be located in the centre of the pile cap and should be sufficiently large to
provide access for a remotely operated vehicle (ROV), the largest piece of equipment which
will be utilised during the decommissioning of the reactor core and RPV.

Task 3 - Clean up operations
This task has been included to emphasize the necessity to plan for non-productive activities.
Experience from similar decommissioning projects has demonstrated the need for clean up
operations both during and upon completion of each task.

Task 4 - RPV penetration and standpipe boss removal
The purpose of this task is to penetrate the RPV to allow access to the charge pan area. This will
allow the subsequent deployment of the ROV to facilitate further operations.

Task 5 - Out of centre standpipe removal
This part of the decommissioning operations deals with the removal of the standpipes remaining
under the bio-shield once the vessel breakthrough has been accomplished. A number of
preparatory operations are required to facilitate this, including the preparation of the charge
pans, the installation of the ROV into the reactor compartment, followed by out-of-centre
standpipe, standpipe boss and RPV removal.
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The purpose of this task is the removal of the remaining high level components which link the
pressure vessel to the pile cap. This will allow the subsequent decommissioning of the reactor
core in a top down approach.

Task 6 - RPV removal
The purpose of this task is the removal of the entire RPV in parallel with other tasks related to
the removal of the reactor core components. The engineering principle is to decommission the
reactor compartment in a top down approach - so pressure vessel walls will be removed at the
most opportune time - when a stable working platform is available - and the RPV is within the
range of the ROV.
By using a ROV with a purpose designed tool - the RPV can be removed in an efficient
manner. The methodology proposed makes further size reduction activities within the WMF
unnecessary.

Task 7 - Charge pans removal
The purpose of this task is to start the decommissioning of the reactor core applying a top-down
approach. Using a combination of standard ROV tools and mechanical handling gear
specifically designed for this purpose, the charge pan assemblies can be removed intact for
onward transfer to the WMF. The task is completed once the charge pan assemblies have been
removed from the reactor core and safely processed through the WMF.

Task 8 - Graphite moderator, and reflector removal
A combination of standard ROV tools along with purpose designed tools for the removal of the
moderator and reflector brick will facilitate the rapid and safe transfer of the graphite bricks to
the WMF.

Task 9 - Restraint structure removal
This task consists of the operations required for the removal of the reactor core restraint
structure. It is interspersed with tasks to remove the RPV and graphite bricks along with the
retrieval of the inlet and outlet gas ducts, associated fairings, and the thermocouples.
The purpose of this task is to allow the removal of the entire graphite core structure, in parallel
with RPV and core restraint cage thereby taking advantage of the existing structures which
provide the working platforms.

Task 10 - Gas duct removal
The purpose of this task is to remove all six outlet gas duct forgings and associated steelwork
components which are forged into the pressure vessel wall. This will allow the continued
decommissioning of the RPV, graphite core and core restraint structure in a top down approach.

Task 11 - Thermocouple boss removal
This task includes all operations associated with the removal of the four thermocouple boss
assemblies located on the equatorial line of the RPV. The bosses consist of forged sections of
steel, of similar design but much smaller than the gas ducts.

Task 12 - Gas inlet diffuser removal
This task includes the operations associated with the removal of the gas diffuser steelwork
above the gas inlet ducts and the three thermal columns.

Task 13 - Core support structure removal
This task is to be completed once the graphite core and core restraint cage have been removed.
It involves the retrieval of the lantern rings located in the core support plates, followed by
removal of the core support plates themselves for transfer to the WMF.

Task 14 - Bioshield additional lower access scheme
In order to allow the positioning of the ROVs next to and underneath the diagrid, it is proposed
to provide a lower access point through the bioshield. This will also facilitate the positioning of
additional machinery required for the removal of the activated bioshield walls and base.

Task 15 - Diagrid removal
This task deals with the removal of the diagrid, the remaining RPV, the RPV support structure,
the raft cooling structure and the debris removal duct.

Task 16 - Light gauge claddings and insulation
This task has been included to ensure that all light gauge claddings and insulation are carried
out at the best possible time during the decommissioning process to facilitate tooling
deployment.
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Task 17 - Miscellaneous waste
The generic term of miscellaneous waste is applied to all secondary waste that is generated
during the dismantling process, which requires recovery and processing. The amount of solid
material that will arise from the processes has been estimated. It comprises a quantity of waste,
which is raised as particulate for collection by the ventilation system and the remaining solid
waste that will remain within the bio-shield.

Task 18 - Remaining pile cap removal
A requirement of the decommissioning is the removal of the irradiated concrete from the inside
surface of the biological shield, including the inside surface of the pile cap itself. First the
reactor components inside the bioshield will be removed so that the safest working environment
can be achieved during the removal of the remaining pile cap.

Task 19 - Activated bioshield removal
This task covers the removal of part of the biological shield walls. The depth of the irradiated
concrete, based on sampling results, is estimated to be one metre. This task also includes the
removal of the section of biological shield walls, which contains the mortuary tubes used for the
storage of irradiated material.

Task 20 - Bioshield base removal
This task covers the removal of the biological shield base. The biological base is considered to
contain the most irradiated areas of the biological shield, due to its proximity to the core and the
degree of steel reinforcing.

Stage 3 - Waste Management Facility (WMF) construction and operation

The purpose of the Waste Management Facility (WMF) is to manage all waste, which will be
produced during the dismantling of the Latina reactor, in a safe and efficient manner. The WMF will
manage all waste from its arrival at the receipt bay to its despatch in waste transport packages from the
export stations.

The WMF will be designed as a sealed and shielded enclosure to handle and reduce the size of solid
low-level waste (LLW) and intermediate level waste (ILW). The WMF will be connected to the
transfer cell on the reactor pile cap by the waste discharge route, (located in Gas Duct Flume N°6).
The retrieved waste will be transported on this fully shielded route to the WMF in a waste transfer
container or basket.

The WMF will be constructed within the original building envelope with some modifications.
According to plans it will be located in the circulator hall (blower hall) after all existing equipment
such as ducts, pipes and blowers has been removed.

CONCLUSIONS

The project has resulted in a preliminary plan for the prompt decommissioning of the Latina Nuclear
Power Plant, which has been used to support the presentation of a Preliminary Decommissioning
Safety Case to the Italian Regulator.

The feasibility of conducting the decommissioning operations has been investigated to determine the
engineering requirements and safety considerations.

The project has demonstrated that using currently available technology, the prompt decommissioning
of Latina can be completed safely and efficiently. Engineering schemes have been developed to
address all aspects of activated waste retrieval from the reactor bioshield. Potential engineering
problems have been identified and resolved using a combination of experience from ongoing and
completed BNFL decommissioning projects and by developing solutions specific to Latina NPP with
the Sogin Operational Team.
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Safety considerations have been paramount during the development process. This has led to the design
of robust and reliable solutions, coupled with the specification of remotely operated shielded waste
handling and management facilities.

It is concluded that the decommissioning of Latina NPP can be completed within the timescale set by
the Italian Government of 2020.
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LINE INDICATES SCOPE OF STUDS

FIG. I - SECTION TROUGH REACTOR BUILDING

-332-


