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The SAR team supported the INPP management conviction that:

• on adequate safety case for continued operation of INPP has been demonstrated;

• the safety case is adequate to the point of first gap closure which is the life limiting factor;

• the plant's safety standards and practices have been assessed and recommendations for improvement have been made and accepted.

VATESI supports conclusions of RSR:

• provided the SAR and RSR recommendations are accepted and carried out with an appropriate degree of urgency - that there is no
need to prepare the station immediately for permanent shut-down and decommissioning;

• the safety of such plants in terms of defence in depth and quality of safety management and safety culture is the target which INPP
must strive to meet in order to satisfy its safely authority and the international community.

DEVELOPMENT OF THE NUCLEAR
SAFETY INFRASTRUCTURE
IN LITHUANIA

Jugis Vilemas
The Energy institute of Lithuania

A review of the Lithuanian scientific technical support organizations (mtpo)

• Improvements and changes on equipment such as that at INPP is only possible through the complete and detailed understanding
of the operation of all the electrical systems separately and as a whole. Although, there were good specialists in Lithuania in several areas
close to nuclear energy, there were no specialists working professionally on security problems

• After Lithuania took over the electric power plant, it had to:

Form ties with Western specialists while not breaking off ties with Russian institutions

Form a nucleus from known Lithuanian energy professionals, who, while being occupied only with problem of nuclear security,
would become specialists in this area

Attract Lithuanian specialists in related fields, acquaint them with the problems of nuclear energy and, where possible, use their skills

Begin the preparation of new specialists in this field
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THE PRIMARY LITHUANIAN MTPO'S
The following Lithuanian scientific and research establishments work in the nuclear energy field:

• The Energy Institute of Lithuania (LEI) analyzes of the reliability and security of Ignalina Nuclear power Plant, manages
radioactive waste and spent fuel, evaluates the impact on the environment and performs economic analyses of the energy system

• The Physics institute performs radiological monitoring of the environment in the Ignalina NPP region and handles questions of
managing certain radioactive wastes

• Kaunas Technological University (KTU) studies the strength of materials and their aging, carries out the non-destructive control
of technological channels and the pipe network and prepares nuclear energy specialists

• Vilnius Technical University (VTU) handles problems in the welding of constructions

• The State Information Technology Institute handles the management system at Ignalina NPP
• Scientific technical support organizations are an important part of the complex nuclear security infrastructure

• In spite of many scientific research institutes in Lithuania working in the area of natural and technical sciences before the restora-
tion of independence, not one of them was directly involved in nuclear research studies (except for ecological aspects) or participated in
designing, building and maintaining of the atomic power plant at Ignalina

• Lithuania inherited Ignalina NPP with two RBMK-1500 reactors from the Soviet Union but the necessary MTPO's remained in
other countries, first of all, Russia. One of the most important problems was the need to create MTPO's able to provide the necessary
help to the Government of the Republic of Lithuania, to Ignalina NPP and to VATESI

• One of the important panel recommendations in its Ignalina security report was that the Lithuanian Government must grant
attention and required resources necessary to develop the essential scientific and technical competency in Lithuania without which the
safe use of the atomic power plant would be impossible

The Safety Analysis Group of the Ignalina Nuclear Power Plant (ISAG) at the Lithuanian Energy Institute (LEI) performs the
largest part of the work in the area of safety at Ignalina NPP.

The ISAG was founded by the March 19, 1992 of the Government of the Republic of Lithuania
Specialists in heat interchange, hydrodynamics, the resistance of materials and other fields, working not only at LEI but also KTU

and VDU, were recruited into the group

Within a short time, these people had to:

get deep into the physics processes taking place in the RBMK reactors

collect, systematize and verify planned and actual data from Ignalina NPP

master the current calculation codes designed to simulate the possible disaster scenarios

calculate the thermohydraulic and neutron processes taking place

The ISAG, within the limits of its competency:

advises the Ministry of the Economy, VATESI and Ignalina NPP

collaborates with foreign experts and international organizations who are helping to improve security at Ignalina NPP

Directions of ISAG's work

At this time, the Safety Analysis Group of the Ignalina Nuclear Power Plant (ISAG) performs studies in these directions:

• an analysis of possible transition and disaster processes at Ignalina NPP

• a thermohydraulic analysis of the disaster localization process

• streight assessment of reactor cooling system pipelines and other elements

• the influence of graphite and aging of the technological channels as well as the elimination of the intervals between them to security

• the modeling of the processes in the RBMK-1500 active zones

• a probability analysis of security
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• the development of an analyzer for the thermohydraulic processes of Ignalina NPP
In the beginning of its activities, the ISAG had to choose what path to take and which computer codes to use

It was decided, in order to evaluate the security of Ignalina NPP, to use contemporary, verified Western codes, updating them to
make maximum use of the experience and organizations of Russian organizations

ISAG personnel were trained to use modern codes from the primary nuclear centers of the USA, Germany, France, Sweden and Great Britain

Using these codes, special models were created for the atomic power at Ignalina NPP

All the codes were adjusted and checked for the specific conditions of a RBMK-1500 reactor, employing the data from the use
of Ignalina NPP

Modern RISC-type workstations, which can perform all the calculations necessary, were acquired

What axe the assignments for the immediate future?

• Scientific technical servicing of the new security improvement program (or SIP-3)

• Preparation for licensing of the second block at Ignalina NPP

• Preparation in time of an independent solution for the majority of the problems, connected with the future closure and disman-
tling of the atomic power plant at Ignalina:

the conditioning, management and burial of the various types of radioactive waste and the selection of a burial site

aspects of long-term storage of spent fuel

analysis of the possibilities of the future final burial of spent fuel within the territory of Lithuania

the prognosis of the technical and economic development of technology for reprocessing spent fuel

• To create all the necessary analytical and experimental bases for studying the problems of the aging of the primary construction materials

Essential items we lack the most

• modern analytical and experimental equipment to study the properties of the various kinds of materials and the aging processes
and, for this, the newest software is essential

• a long-term state program for the development of scientific technical support structures with an indispensable financial provision

• better coordinated and better systematized support programs by the Western countries.

IGNALINA NPP SAFETY IMPROVEMENT PROGRAM

Genadij Negrivoda,
Technical director of the INPP

1. History
Ignalina NPP runs 2 units with reactors RBMK-1500. Unit 1 was commissioned in 19S3, and Unit 2 in 1987.
1.1 Before 1993 the safety improvement activities were performed according to separate decisions based on the analysis of the

Chernobyl accident causes and consequences. Remedial measures for plants with RBMK reactors were addressed, implementation of
operational experience of Western NPPs, assistance of Western countries and IAEA was initiated. The single safety improvement
program did not exist at that time. The following most important implemented measures should be mentioned:

• Operational reactivity margin increasing up to 53-58 control rods and introducing of 52 additional absorbers. The void coefficient
was reduced down to the safe level, as a result.

• Change of control rod position in the core and introducing of shortened control rods into the core at reactor trip signal.
• Implementation of the fast acting reactor shutdown system.
• Implementation of shock absorbers in the feed-water line to eliminate pipe vibration.
• Implementation of air cooling of motors of ECCS pumps to increase the availability.
1.2 After 1991, when Lithuania became independent, the new safety improvement activities were initiated. Lithuania committed its

responsibility for INPP safety. Since, necessary engineering support companies did not exist, and it was lack of money for adequate safety
improvement. Countries of Western Europe, USA and IAEA assisted Lithuania to carry out a comprehensive INPP safety improvement
program. Agreement with EBRD was signed in 1993. Many important projects were implemented, and the Western type Safety
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