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Abstract

The project for refurbishment of IRT-2000 research reactor in Sofia into low-power
reactor (200 kW) is based on the retention of some IRT-2000 buildings, facilities and
equipment. The activities, which determine the partial decommissioning should be
realized in accordance with preliminary developed licensing documents as General Plan,
Safety Analysis Report and Environment Impact Assessment Report. The goal of these
documents is to provide and guarantee safe and effective activities with radioactive
materials, to define strictly the dismantling procedures, and in the same time to minimize
their influence on the environment. The Technical Tasks for General Plan, Safety
Analysis Report and Environment Impact Assessment Report have been prepared and
will be presented as preliminary licensing documents to the National Regulatory Body for
approval before their application.

A Quality Management system is being developed nowadays at INRNE. After its
certification some requirements of the regulatory body will be completed. This certified
QA system is a major part of the licensing procedure for the reconstruction of IRT-2000
research reactor.

A study that represents the possibilities for refurbishment of IRT-2000
research reactor into low-power reactor (200 kW) has been performed. The
advantages and possibilities for retention of some buildings, facilities and
equipment of the nuclear system have been assessed. The project realization
should be preceded by preparatory activities, unified and recognized as
"partial decommissioning". The suggested reconstruction project is
subordinated to the following condition: all changes and upgrades should be
minimized in order to ease the financial aspect of the project.

According to the requirements of the Bulgarian Regulatory Body and IAEA
recommendations, which represent the international experience in the field a
licensing documents for Partial Decommissioning General Plan, Safety
Analysis Report and Environment Impact Assessment Report should be
developed. The goal of these documents is to provide and guarantee safe and
effective activities with radioactive materials, to define strictly the
dismantling procedures, and in the same time to minimize their influence on
the environment.



As a first step for the reconstruction of the IRT-2000 research reactor
Technical Tasks for General Plan for Partial Decommissioning, Safety
Analysis Report and Environment Impact Assessment Report have been
prepared [6]. These documents will be represented for approval to the
Regulatory Body before their application.

Technical Tasks are based on collected and analyzed information, which is
exposed in detailed reports. This information is related to:

• IRT-2000 status assessment;
• Strategy for partial decommissioning of IRT-2000 research reactor and

refurbishment into low-power reactor;
• Consideration for maximal effectiveness and economy.

Reactor status as well as problems associated with the fresh and spent
IRT-2000 nuclear fuel have been analyzed [1, 2, 3, 4, 5]. This information is
substantial for the development of General Plan for Partial
Decommissioning, Safety Assessment Report and Environment Impact
Assessment Report Technical Tasks.

The partial decommissioning strategy for IRT-2000 research reactor reports
on Resolution No. 332 of the Ministry Council of Bulgarian Republic issued
on 17.05.1999, which provides for refurbishment of IRT-2000 research
reactor into low-power reactor. This is where the conclusion for the partial
decommissioning with future usage of the IRT-2000 site comes from.

For the development of the Technical Tasks recommended and operating
documents, related to those tasks have been analyzed. The international
experience of IAEA, US National Regulatory Commission and European
Commission on decommissioning and refurbishment of nuclear facilities has
been taken into account. The contents and structure of the General Plan for
partial decommissioning of IRT-2000 research reactor corresponds to the
accepted practice and regards all the aspects for the activities and
documents. The term for General Plan developing with planned stages of the
reconstruction is estimated for 18 months. According to the General Plan
plans for the different stages will be prepared.

The Technical Task for General Plan for Partial Decommissioning requires
definition of the administrative, organization and technical measures in order



to guarantee safe partial decommissioning and refurbishment of the research
reactor regarding financial, social, economical and technical aspects.
General Plan must help setting up measures connected with decreased
generation of RAW as well as developing of RAW safe management
program, adopting of progressive radiation control methods. For the
reconstruction of the reactor system new materials shall be used for more
effective future decontamination and dismantling.

Safety Analysis Report Technical Task shows the requirements for the
structure, volume and contents of the report for the refurbishment of IRT-
2000 research reactor. It puts accent on the reactor description,
decommissioning activities, safety management and legislation. "The safety
ground is exposed", which has to expose the results' comparison of the
safety analyses and the standards and resolutions in operation for the
refurbishment. The term is estimated for 10 months.

The Environment Impact Assessment Report defines the decommissioning
activities in a way to minimize the impact on the environment during their
application. RAW, harmful substances, non-ionisation factors and labor
safety are also envisaged in the report. Analyses on the geological media,
atmosphere air, soils and underground waters have been made as well as
prognosis on the possible impact of the project on the components of the
environment.

Nowadays a Quality Assurance system is being developed at INRNE. It is a
documental base with requirements, which have to provide an eye on the
activities and their results. This will allow quality assurance through
comparison and analyses. The QA system is being developed in a way to
ease its application as well the audit process. The system completion will be
followed by its licensing.

Quality Assurance is achieved through management system, which gives
confidence in and provides documentary evidence of the outcome of a given
task. The QA is a system, which controls the responsibilities and documents
and has to provide preparation for a review, approval, issue, distribution and
revision of the documents, which are important to the management,
realization and check-up of the activities.

Any activity having an impact on the health and safety of workers or the
public or affecting the success of the decommissioning project should be



covered by the QA programme. For such activities, it is necessary to have
written procedures (approved in advance), documentation, controls,
guidance on the selective application of the QA procedures in order to verify
compliance with those set in the QA system.

The QA system consists of developed procedures with requirements to the
different activities most important of which are: project management,
process management, control and testing, management of product, which
doesn't comply with the specified requirements, etc.

The INRNE Executive Body policy defines the problematic orientation, the
readiness for the solving of specified problems related to the nuclear energy,
mainly connected with reactor safety as well the ways and methods for their
achievement. General principles (strategies) are: good working conditions in
psychological plan, relationship loyalty at INRNE and loyalty to the clients
and subcontractors, permanent improvement of the used methods and
qualification of the personnel.

In particular for IRT-2000 nuclear facility it is emphasized on the
surveillance and tracking of storage and transportation of materials and
equipment which is recorded and controlled in appropriate way.

The experience gained during refurbishment of IRT-2000 research reactor
will be useful base for the upcoming decommissioning of Kozloduy NPP
Units 1 and 2.

The developed Technical Tasks are solid background for the beginning of
the reconstruction of IRT-2000 research reactor into low-power reactor.
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