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Abstract: The presentation describes the organization and management of the
Gradual Upgrading of the Bohunice VI NPP and the principle tasks
and scope of activities provided by VÚJE Trnava, Inc.. It also
describes the system of supplies and the system of quality assurance
both in the consortium and in subcontractors.

1. Introduction

The most extensive reconstruction of nuclear power plants with W E R 440/V230 reactor type
and even one of the most extensive reconstructions of nuclear power plants worldwide has
been completed following the implementation of all planned activities in the middle of 2000
in the Bohunice VI nuclear power plant. Extensive reconstruction works in the fields of
process systems, electric systems, instrumentation and control systems, and in the civil
construction part that have upgraded the plant safety level in a principle way, were
implemented by the Rekon consortium. The consortium established as purpose-built for the
actions of the Bohunice VI Gradual Reconstruction, consists of Siemens and VÚJE Trnava,
Inc. The Gradual Reconstruction was implemented based on the Decision No. 1/94 of the
Nuclear Regulatory Authority of the Slovak Republic (ÚJD SR) in which the subsequent
operation of Bohunice VI was conditioned by a gradual safety upgrading up to a safety level
accepted internationally.
The Bohunice VI unit 1 was commissioned in 1978 and unit 2 in 1980. These units have been
operated following the comprehensive reconstruction of safety-related systems at a high level
of operational safety.

2. Organization and implementation of the project

The works associated with the reconstruction of each out of 16 functional process entities
were implemented mainly during extended unit refueling outages. The normal duration of unit
outage (approximately 40 days) was extended up to 70-175 days according to the scope of the
work planned. It was in line with the global philosophy of the investor to implement the
reconstruction work gradually at the unit 1 and at the unit 2 during particular outages without
the need to shut the unit down for a long time. This philosophy required large efforts to be
spent to the consistent planning and coordination of activities during outages. It was necessary
to ensure:

coordination of the reconstruction work with the work carried out during
maintenance

inter-professional coordination (civil construction work, process systems,
electric systems, instrumentation and control systems) of the particular functional
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process systems
The implementation work within the framework of the Gradual Reconstruction started during
the refueling and maintenance outage of unit 2 in 1996 and were completed during the
refueling and maintenance outage of unit 1 in 2000, that is in the course of four outages of
unit 2 and four outages of unit 1. Unit 1 was shut down totally 373 days for the complete
implementation of all reconstruction work, unit 2 totally 467 days. The average time duration
of outage during the eight outages for the complete implementation of work was 105 days.
The largest scope of work was implemented during the refueling outage with maintenance at
unit 1 in 2000, it means during the ultimate phase of the Gradual Reconstruction. In this
phase, the work was completed in a similar scope as during the maintenance outage at unit 2
in 1998, but beyond that work on essential service water system was completed and final tests
were done.
The positive impact of the feedback of experience from previous phases of the reconstruction
could be seen in full extent.

3. VÚJE Trnava task in the reconstruction
The contract between the SE utility and the Rekon consortium was drawn as a comprehensive
document, and that is why not only parts of design documentation of particular functional
process entities and of safety and operational documentation were developed in the process of
implementation of the Gradual Reconstruction.
In line with the consortium contract, VUJE provided the following activities for 14 out of the
total amount of 16 functional process entities (besides the instrumentation and control systems
and the seismic strengthening):

development of design documentation
development of safety documentation
provision and coordination of deliveries of technical equipment and
systems
development, implementation and evaluation of programs for pre-complex
and complex testing of equipment and systems
provision of associated technical documentation
training of operating personnel
total coordination of design, supply, and installation work

The design documentation was developed in parts for the particular outages based on
approvals by the regulatory body.
It was necessary to include the implemented modifications into the safety and operational
documentation into the start-up phase following each refueling outage. The operational
procedures were supplemented and updated by the service and work with the newly installed
equipment in such a way that operating personnel were able to ensure safe and reliable
operation. Also the relevant parts of the Final Safety Analysis Report were added following
each extended refueling outage. VÚJE staff provided also the development of training
documentation and the training of Bohunice personnel in the service, operation, and
maintenance of newly installed equipment. Also training at equipment manufacturers was
provided for Bohunice operating personnel.
The development and implementation of the program for pre-complex and complex testing
was demanding technically with inevitable knowledge of the performance of both original and
new equipment. It was necessary to prepare evaluation of the program in a short time and in
this way to establish a basic precondition for the commissioning of equipment.
All tests and measurements were carried out in close cooperation among VÚJE and its sub-



contractors, and obviously also with Bohunice personnel.
The major and most demanding task for VÚJE together with its consortium partner Siemens
was a total technical work coordination among:

particular professions within the relevant functional process entity
particular functional process entities
implementation work in the Gradual Reconstruction and work of the

licensee planned for the refueling outage
The highest level in the Project Management was constituted by the „Steering Commitee" that
made decisions about solutions of principal issues and problems related to the reconstruction.
A lower level in the Project Management was represented by the "Project Management" that
addressed all the questions, tasks and problems in the phases of designing, installation,
equipment deliveries and tests.
Leaders of the particular functional process systems had important tasks in the management of
the whole project with their extensive obligations and responsibilities.
It is obvious from the mentioned that the project was characterized by the fact that EBO,
Siemens and VÚJE were represented at any level of control and responsibility.

4. Supplier system
Since the beginning of the project, efforts were paid to include as many domestic firms as
possible in the supplier system. First of all firms were incorporated into the whole process
having sufficient experience with the work in nuclear power. Then the firms whose history
and reference provided sound conditions to meet demanding tasks from the point of schedule,
technology and organization were incorporated into the Gradual Reconstruction. Even with
a consistent selection of the suppliers, some of them were not able to meet the high
requirements with the quality and deadlines required in line with the requirements of the
customer.
To provide the full scope of supplies for the Gradual Reconstruction, VÚJE signed deals with
more than 150 firms and suppliers. More contracts, or supplements to contracts were signed
with certain suppliers providing activities in large scope. The preparation of contracts and the
whole contractual process laid enormous demands on VÚJE staff and subcontractors both
from technical and schedule point.
For each out of the 16 functional process systems, a supplier system was proposed split into
the following parts:

development of detailed designs
provision of deliveries
provision of installation work

The functional process system with its relations represented a complex technical issue from
the technical point of view that partially predestinated also complexity of the structure of the
supplier system.
As the main subcontractors for the VÚJE supplier system firms with extensive experience and
excellent reference from the construction of nuclear power units were selected. These
companies - EZ - ES Electrosystems, Bratislava, PPA Control and VÚEZ Levice - have both
design and installation sections and they contributed significantly to the successful progress of
the whole action. All the designs in the whole action of the Gradual Reconstruction (except
the design of I&C developed by Siemens and the design developed in EGPI Uherský Brod in
the Czech Republic) were developed by Slovak design firms IDO Metallurgical Design
(Hutný projekt) and Energoproject.
Technically demanding implementation with severe space limitations was carried out with the
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schedule and quality required by the following firms: Cooling Towers (Chladiace veže)
Bohunice, Energomont, Slovtepmont, Stapros, and other firms.
Proactive incorporation of supplier's personnel into the whole process was another important
factor affecting the compliance with the high work quality. The personnel of the customer
worked in groups for design development, they reviewed design and other technical
documentation, cooperated in the development of schedules for the coordination of work
associated with the Gradual Reconstruction and the standard unit refueling and maintenance
outage.
The cooperation of the licensee was invaluable in addressing issues associated with the
relation to the newly installed modern technology that remains in operation even following the
completion of the Gradual Reconstruction.

5. Conclusions
By the implementation of the Gradual Reconstruction at Bohunice VI in the period
1996+2000, the ÚJD SR requirement on significant upgrading of nuclear safety at the plant
with W E R 440/V230 reactors was met. In 1993-^2000, 18 international expert missions
visited Bohunice and none of them required to shut the nuclear power plant down.
The results of the Gradual Reconstruction at Bohunice VI were appreciated several times at
the international level, and in this way also the excellent technical work of Slovak technicians,
designers and engineers in cooperation with the well-known foreign company Siemens.
The Bohunice VI nuclear power plant with WER 440 reactors of the first generation,
following the extensive reconstruction of both units in the parts of civil construction, process,
electric, and instrumentation and control, is comparable with other operating units.
During the Gradual Reconstruction (1996 •* 2000), experience and knowledge of other Slovak
design, supplier and installation firms were utilized. These firms used their rich experience
obtained from the construction of nuclear power plants in Slovakia and abroad.
During the Gradual Reconstruction, rich experience of the licensee from the operation of
nuclear power plants was also utilized and incorporated into the particular technical solutions.
The whole reconstruction process was running under cautious oversight of the regulatory
body. Qualified reviews and decisions of ÚJD staff contributed significantly to the safe course
of the reconstruction.
The successful completion of the extensive reconstruction of safety related systems and the
achieved high level of safety is in a sharp contrast with the decision of the government of the
Slovak Republic to close prematurely Bohunice VI unit 1 in 2006 and unit 2 in 2008.
One can hope that under the pressure of technical and economical arguments, the
government's decision about the premature closure of Bohunice VI will be revoked and the
units will generate and supply reliably and cheaply electricity for consumers.
Let us hope that the common sense will win.
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