
193
XA9744257

SWEDEN - LITHUANIA
BILATERAL COOPERATION

IN NUCLEAR SAFETY.

By Jan H. Nistad, SIP and Povilas Vaisnys, VATESI

Paper for the International Forum

"One decade after Chernobyl: Nuclear Safety Aspects"

IAEA, Vienna 1-3 April 1996

This cooperation started in early 1992 shortly after Lithuania became a newly
independent republic. Lithuania has, like several other newly independent
countries, great difficulties with respect to economy, energy, and establishment of
a new national legislation and administration. Notwithstanding these facts the
results from the bilateral co-operation in the field of nuclear safety are very fruitful
and promising. The work is progressing in a very efficient and cost-effective way.
The pace of progress is to a great extent governed by the resources the Lithuanian
partners can allocate. VATESI is strongly undermanned for the task it has
according to its statutes and to the situation in the country. The organization at the
Ignalina power plant includes ca 5000 employees in total but the number of
specialists that are engaged in such projects and with knowledge in the English
language are rather limited. They are presently also heavily involved in other
ongoing projects such as the NSA and the SAR. This situation will change within
this year which will open better possibilities for bilateral projects to proceed at a
faster pace. The parties involved are convinced that a strong involvement from the
Lithuanian side in all activities is necessary in order to gain the expected results.
The best way to learn is "by doing" and this is also the fastest way of changing the
safety culture.

The Swedish Government has up to now allocated more than 200 MSEK (>30
MUSD) for this bilateral cooperation in nuclear safety enhancement.

This paper gives an overview of the main content and achievements of the
Swedish-Lithuanian cooperation.
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INPP Ignalina Nuclear Power Plant
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RDIPE Research and Development Institute of Power Engineering; main designer of the RBMKs
SAR Safety Analysis Report
TSO Technical Support
VATESI The Lithuanian Nuclear Safety Inspectorate
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1. SUMMARY OF EXPERIENCE

In the cooperation with the INPP operating organisation it has from the start been
quite easy to develop the hardware projects. INPP has had a clear view of their
needs and of the preferred technical solution. However, in the implementation
phase the discussions held within the cooperation have in a number of cases led
to the development of different final solutions. In some cases the progress has
been delayed by a slow and not fully clear internal review process at the INPP and
also by a not fully efficient coordination with VATESI. The Nuclear Liability issue
has also delayed some of these projects. Lately more of the efforts have been
turned into the 'software' areas, e.g. quality assurance and organisation and
management development as many hardware improvements are now being
supplied within the NSA-project. These areas, of a different character than
hardware backfitting, have shown much more problems before agreements on
objectives and scopes of the activities could be found. The goal for these activities
within the bilateral programme is to facilitate the development of a new safety
culture. It seems necessary that changes of this nature need more time to mature
in an organisation of the size and with the traditions of the INPP. Anyhow,
important progress have been made in many areas. The experience is that these
activities have generated discussions on several important issues that are not
possible for INPP to bypass in its development to a more modem organisation.
The planning of this process for the coming year has been agreed upon with the
INPP and work has started within the bilateral programme.

The cooperation with VATESI is characterized by their limited resources in terms
of manpower as well as budget for expenses and contracting of support. VATESI
is forced to limit its activities due to these constraints and is giving the highest
priority to short term issues related to the daily operation of the INPP. However, it
is essential that VATESI gets possibilities to plan also in a longer perspective in
order to find the best way for development of their resources and to prepare for
important safety questions in the future. A prerequisite for VATESI shifting
attention from the near term issues at INPP to more long term issues is that a
proper quality assurance programme is established at the INPP and that the
organisational unit responsible for QA develops and establishes routines for
reviews and audits. This requires in turn that VATESI issues the necessary
regulatory framework for QA and develops its inspection capacity in this area.
Projects giving support in the QA field are of the highest priority in the bilateral
programme. Planning of this process for the coming period has been agreed upon
and work is in progress within the bilateral programme.

Another effect of VATESlis constraints in manpower is that it makes it necessary
for them to establish close contacts with organisations with competence and
independency being able to offer technical support (TSO). Unfortunately this
seems to develop rather slowly. VATESI has not yet been given a sufficient budget
for contracting such support nor has the business relations been developed
sufficiently to make contracting feasible to provide this type of technical support.
SIP has, in a number of cases, given possibilities for VATESI to contract TSO for
support. The main support organisations of VATESI are the Lithuanian Energy
Institute (LEI) and the universities of Kaunas and Vilnius. They have been
supported by SIP through seminars and educational projects.
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The Lithuanian Government is well aware that the future of INPP depends on
public confidence in safety and reliability of the plant and on capital market
confidence in its economic performance. Confidence in INPP will rest on its ability
to develop efficient management and control of safety, economy and quality. The
Government has therefore initiated the change of INPP:s organisational status into
a wholly state owned limited company. INPP will thereby be given the whole
responsibility for the safe and economic operation of the plant. The preparations
for the organisational change is a part of the Swedish-Lithuanian bilateral
programme.

2. BACKGROUND

The Swedish Government has allocated to the Swedish Nuclear Power
Inspectorate (SKI) special means for cooperation and support within the area of
Nuclear Safety in Eastern and Central European countries. In 1991 the first
contacts were taken with the Baltic countries and Russia to explore the situation.
The main potential threat to Sweden for consequences of a nuclear accident were
felt coming from the Ignalina plant in Lithuania and from the Leningrad and the
Kola plants in Russia. In early 1992 Lithuania was selected as the main
counterpart for cooperation being a newly independent republic with essentially no
nuclear infrastructure and with a newly organized regulatory body. Also, at Ignalina
NPP the two most powerful reactors in the world were in operation. Sweden is
coordinating their work with Finland who has a cooperation with the Leningrad
NPP. Finland together with Norway are involved at the Kola NPP.

From the start the contacts between Lithuania and Sweden was taken on a broad
base including the Ministry of Energy, the operating organization at the Ignalina
NPP and the State Nuclear Power Inspectorate (VATESI) on the Lithuanian side.
From the Swedish side SKI was responsible for the involvement of a great number
of Swedish experts from different organizations. This broad contact surface has
shown to be of great value for the development and the effectiveness of the
bilateral cooperation between the two countries. In mid 1995 SKI decided that an
independent organisation in project form called the SWEDISH INTERNATIONAL
PROJECT NUCLEAR SAFETY (SIP) should be created with the role to manage
the cooperation. The reason behind this was to make clear the distinction between
the regulatory responsibilities that SKI has in Sweden and the work performed in
other countries. Similar cooperation with other countries in Central- and Eastern
Europe are also within the scope of SIP and contacts with Russia related to the
Leningrad plant are ongoing:

The focus of the work in the initial phase was to identify areas where short term
safety improvements could be found without deeper safety analysis. One such
area was fire protection. Parallel to this work the Barseiina project was started to
make a safety analysis based on PSA-technique. Later on the cooperation shifted
to also include deterministic safety analysis, safety regulations, quality assurance
and organizational and managerial matters. Another part of the strategy has been
to concentrate the work to a limited number of projects in order to reach as
constructive results as possible in a the near term perspective in the areas of
highest priority, both in software cooperation and hardware supply. From the



197

Swedish side the main objectives of the cooperation are

- to reduce the probability of a nuclear accident with major radioactive
releases as far as possible within the granted financial limits, until the
time for decommissioning of the plant,

- to secure that radioactive waste is stored in an acceptable way from
safety and environmental points of view, and

- to prohibit unlawful use of facilities and of nuclear material.

The bilateral programme includes extensive international contacts in order to
coordinate the work with the activities within the frames of IAEA, G24, CEC, the
international RBMK project and other bilateral programmes.

3. AREAS OF COOPERATION

The activities within the cooperation can be divided into: Authority Support,
Industry and NPP cooperation and Technical Projects. In the following is given
a summary of the most important elements in the work programme.

3.1 Authority support

This area covers the support in the buildup of the Lithuanian nuclear safety
inspectorate VATESI that was established after the new independence of the
country. Support is also directed to the organizations that serve as its TSOs
(technical support organizations). VATESI is in a phase of building up its own
resources and competence as well as that of its TSOs. The support from SIP is
ranging from all types of office equipment to consultancy in review activities and
in development of regulatory requirements, of training in technical areas and in
modern management. The cooperation includes the following activities:

- Legal framework. A Lithuanian Nuclear Energy Law exists in draft form.
Swedish experts participate in the ongoing review process.

- VATESI support Preparations are underway to establish a board of Governors
for VATESI which will be able to give the authority valuable political support. At the
same time such a change will put stronger requirements on VATESI staff for
planning and publically reporting their work. Support is given to the development
of an internal QA-system and of the VATESI management. Work is ongoing to
develop the regulatory system, e.g. QA-regulations, guides for the coming re-
licensing of the INPP and for in-service inspection of components in the primary
system. Support is also given to the review of certain applications from the INPP,
e.g. in the construction of an on-site intermediate storage of spent fuel. Other
activities include supply of modem office equipment. VATESI staff are offered
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training courses in the English language. Another part of the cooperation is that
SIP personnel is working at the VATESI office in Vilnius regularly every second
week. The purpose is to keep a close contact between the organizations and to
assist in the daily work.

- TSO support The cooperation also includes organizations that will be giving
technical support to VATESI. As an example, specialists from Kaunas Technical
University have been visiting the metallurgical laboratories at the Royal Institute of
Technology in Stockholm (KTH) to perform examinations of fractured welds from
the INPP. In the future, money will be allocated to give VATESI the possibility to
sign contracts with the different TSOs.

The continuation of the Barselina project is divided into several parts. One part
includes computer analysis on certain accident scenarios in order to verify crucial
assumptions made in the probabilistic safety analysis. The work is performed
mainly in cooperation between specialists from the ISAG group in Kaunas and from
KTH. GRS in Germany is also involved.

3.2 Industry and NPP cooperation.

This area is built on cooperation between the INPP organization and Swedish
nuclear utilities and companies. The purpose is to combine the conduct of
technical projects with the transfer of experience on how to develop and organize
competence within the organization.

The cooperation includes the following activities:

- Material inspection. Swedish NDT specialists have during the last couple of
years participated, more or less on a routine basis, in the inspection activities
during the maintenance periods at the INPP. The experience from their work
confirms that this is an area of very high priority. SIP has provided modem
inspection equipment to the INPP and training of its personnel. The routine is now
that the INPP specialists perform the main part of the inspection work and get
support from the Swedish side in evaluating the results. The INPP organization
always carries the full responsibility for the conclusions drawn with respect to
nuclear safety and for the reporting to the authorities. The inspections have for the
first periods been concentrated on the top weld in the fuel pressure tubes and on
some selected welds in the main recircuiation system. In the future, more work will
be directed to the large main recircuiation pipes (diameter 900 mm) and some
other parts of special safety importance. In most cases to perform this work special
equipment had to be developed. The training of the INPP personnel to obtain
official certificates for inspection work according to European standards will
continue. Such personnel having these certificates are planned to be used by
Swedish industry for doing inspection activities in Swedish nuclear plants.

- Knowhow transfer. Several important steps are under way for the INPP.
According to a decision by the Minister of Energy the INPP will be reorganized to
become an independent state owned limited company. A board of Directors is
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already appointed and a board of Governors will be appointed later. The internal
organization is in a modus of changes and an independent safety and quality
assurance department has already been established. This group is directly
subordinated to the Director General and it will among others perform the internal
quality audits. A safety committee of "western style" will be appointed within short
consisting of senior competence from different technical areas within the
organization.

All these changes will require a strong development of the management at the
plant, at the level of the Director General as well as at middle- and lower level
management. A series of management seminars has been started by SIP in which
the INPP managers will get insight in modem western management and QA.

The review by Swedish specialists of the QA-programme under development at the
INPP and training courses in this area will continue. All the above is done with the
aim of slowly changing the safety culture.

- Barselina project In the previous phases 1-3 of this project a PSA-study on the
INPP was performed up to level 1 with methodology used in the west (to some
extent even more developed). The work was done in cooperation between the
main designer of RBMK reactors, the RDIPE Institute in Moscow, the INPP and the
ISAG group in Lithuania and Swedish experts. These phases of the project
representing ca 35 man years of efforts is now widely used as reference in other
studies, e.g. the international RBMK project and the SAR within the NSA-project.
In the present phase 4 the main purpose is to implement into the operation and
maintenance of the plant the findings made from the PSA. The work is being
carried out in three projects: 'Implementation of Findings', 'Maintenance Information
System' and 'Emergency Operating Procedures'. In the latter project there is a
coordination with the other RBMK stations in Russia and in Ukraine performed
under the 'Lisbon-initiative' sponsored by the US DoE.

Using the experience from the Barselina project a similar project is planned for a
PSA study for LNPP unit 2. The US DoE and the AEA in the UK are also
participating.

3.3 Technical projects.

This area include support in evaluation of needs, specification of proposed
solutions, procurement and, in some cases, in financing of new technical systems
and components. The main principle governing the undertakings by SIP is that
support can be given for carrying through evaluations. The financing of the
realization of the improvements is expected to be solved nationally or through
international efforts. However, in some cases when the proposal is a direct
continuation of previous efforts or relates to an area where no international support
at present is possible, SIP could also support in direct financing. The areas of fire
protection, waste management, communication and physical protection are such
examples.
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The issue of 'Nuclear Liability' has for a long time prevented the completion of one
important project. A robotic tool, specially developed to be used for the installation
of a pressure relief pipe on the reactor cavity, has been stored in Sweden waiting
for an acceptable solution on the liability matter from the side of Belarus. After
negotiations an acceptable solution of the problem has been found, making it
possible to continue this work.

The cooperation includes the following activities:

- Fire protection. The fire brigade has been supplied with different sorts of
modern manual fire fighting equipment The installation of new fire sprinkler valves
and fire alarm systems has been completed. A number of proposals for further
improvements are already prepared and the discussions with the experts at the
plant on priorities for the Swedish support will continue. Examples of projects are
exchange of an additional number of fire doors (300) and exchange of the burnable
plastic floor cover material in safety related rooms (8000 m2).

- Pressure relief from the reactor cavity. The object of this project is to enhance
the relief capacity from the reactor cavity by installing a new penetration into the
cavity and pipework connecting to the 'Accident Localization System' (ALS). The
result will be that the cavity can withstand even multiple ruptures of pressure
tubes. The Swedish part of this project is to provide a robotic tool for opening the
penetration and welding of the new pipe into place. After the recent progress in
the 'liability issue1 (see above) planning is underway for using the tool during the
next maintenance stop at the INPP in spring of 1996. The INPP personnel will be
re-trained for using the robotic tool.

- Confinement system. The fact that the confinement system (the ALS system)
at the INPP, as in different degrees for all RBMKs, is only partial makes this a
technical area of high priority. The ISAG group in Kaunas has some work ongoing
, both in the thermohydraulic and in the structural mechanics parts of the problem.
A cooperation is being established for deepening of these studies. As a first step
the capacity of the present system to confine accidental releases will be assessed
and hopefully later on feasible possibilities to enhance the capacity will be found.

- Waste handling. Swedish experts cooperate with the Lithuanian Energy
Ministry and with the INPP in this area. The Swedish support includes mainly part
financing of studies and of writing of bid specifications. However, a modem
compactor have been supplied to reduce the volume of low level waste material.
At present, the storage capacity of spent fuel at the INPP is nearly full and a
substantial amount of waste is being stored awaiting treatment. A national waste
strategy plan has been developed that governs the work. For on-site intermediate
storage of spent fuel a dry cask system will be used. The safety review of the
storage casks is completed and the work continues now related to the storage pad
on site and to the transportation system. The first casks will be supplied in autumn
1996. For intermediate level waste a concrete process will be used for solidification
for which the tendering process will start in spring of 1996. For low level waste,
studies of a surface repository are planned. A study is also planned related to
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future costs for waste handling, decommissioning and of systems for their
financing.

- Physical protection. Great efforts have been made in this area the past year.
A specification for a new access control system has been developed and in parallel
the necessary plans and instructions for physical protection have been revised
and developed. A contract for the access control was signed in December 1995
and financed by SIP. The INPP security personnel have been trained in search for
bombs in the power plant. Improvements of the perimeter protection have been
studied and proposals for improvements made. Discussions are ongoing with the
US DoE for assistance in financing of this work as the total cost cannot be taken
within the Swedish bilateral cooperation. A next step is to study a new access
control system to the vital areas within the reactor buildings.

- Communication system. This is the latest project that has been identified. The
internal communication system at the INPP is old, inefficient and very maintenance
demanding. Reliable and flexible communications are important from the safety
point of view, especially in abnormal situations. Studies have started of potential
technical solutions for modernization of the telecommunication and radio systems.
SIP will finance or part finance this project depending on the cost level.

4. COSTS

From the start in 1991 and up to the end of 1995 the total Swedish cost for the
cooperation has been 129,4 MSEK conresponding to 20 MUSD. The budget for FY
1996 is 88 MSEK corresponding to 13 MUSD. The enclosed table and diagrams
show the distribution of costs and budget.
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TABLE 1

PROJECT

Authority support

Legal framework

VATESI support

TSO support

Subtotal

Industry and NPP cooperation

Material inspection

Knowtiow transfer

Barselina 4

Leningrad NPP. PSA

Subtotal

Technical projects

Fire protection

Pressure relief from cavity

Confinement system

Waste handling

Physical protection

Communication system

New projects

Subtotal

Project administration

International cooperation

Total

Finished projects

TOTAL

TOTALCOST
MSEK

0.4

9.8

0.7

10.9

38.5

4.5

3.7

0.1

46.8

21.2

14.2

1.5

5.2

3.1

0.1

0.4

45,7

9.7

1.9

115,0

14,4

129,4

BUDGETFY96
(18 MONTHS)

MSEK

0.4

5.3

3.8

9.5

20.0

4.0

8.5

3.0

35,5

13.0

0.5

1.5

5.0

6.5

4.0

6.0

36.5

5.5

1.0

88.0
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Swedish-Lithuanian cooperation

Distribution of total cost 129,4 MSEK (20 MUSD)

36%

8%

11%

35%

£22 Authority support ЕБ Project administration
E2 Industry and NPP cooperation E3 International cooperation
• Technical projects Eg Finnished projects

Diagram 1 SIP 1996-01-15

Swedish-Lithuanian cooperation

Budget for FY 1996 (18 months): 88 MSEK (13 MUSD)

40%

1 1 %

4 1 %

EZ3 Authority support
Ш2 Industry and NPP cooperation
• Technical projects

Diagram 2

Project administration
International cooperation

SIP 1996-01-15


