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1 INTRODUCTION

The ABB engagement in safety issues for nuclear power plants in eastern
Europe stems from the observation that a severe accident anywhere may affect
societies almost everywhere. The concern is shared by the public, and so many
governments attempt to support actions for safety improvement.

With respect to RBMK-reactors interest is focused on the plants located at
Sosnovy Bor near S:t Petersburg and at Ignalina in Lithuania. These plants
are relatively close to other countries. Specifically, the governments of Sweden
and Finland are engaged in efforts for safety improvement of these plants.
Such efforts should also be of benefit to other REMKs in Russia. The nuclear
inspectorates of Finland (STUK) and Sweden (SKi) are taking the lead and have

I conducted several study tours with industry experts to Sosnovy Bor and
I Ignalina. These visits have provided a base for specific project proposals.

j$' There is also an agreement between The Swedish Nuclear Power Inspectorate
£ and the RBMK design institute in Moscow, RDIPE*, for co-operation in safety
-,/ analysis of RBMK plants. A joint project in which Lithuanian engineers also
•:: take part is in progress for the purpose of applying probabilistic safety analysis

to the Ignalina RBMK. The Swedish BWR plant at Barseback is used as a
reference case for the methodology. The project is denoted BARSELINA. ABB
Atom participates in the work.

Several ABB companies that operate in the Nordic region are engaged or are
prepared to assist in various projects for safety improvement. ABB Atom and
ABB TRC are engaged through the Swedish Nuclear Power Inspectorate in the
areas of containment safety and non-destructive (ultrasonic) testing. In the

t: areas of I&C (instrumentation and control) and turbine improvement ABB
Stromberg Power and ABB Stal, respectively, are well prepared for engage-
ments in the near future.

From the perspective of ABB Atom's engagement in RBMK reactors the time
up to mid 1992 can be called a familiarisation phase. Our findings from this

; period suggest that many sensible projects for safety improvement can be
\d proposed. However, financing is a key issue. In the near term, proposed
jfj projects can be pursued with budgets in the 1-10 M$ range, and the means may
*1 be provided by governmental agencies. For larger projects, and in the longer
£» term, the international banking system will also have to be called upon to solve
, \ the financing problems.
%
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The following sections describe briefly seme of the activities and proposals
regarding RBMK reactors in which ABB Atom and other ABB companies are
engaged.

2 SAFETY ANALYSIS

ABB Atom is engaged in safety analysis for the Ignalina plant. The analysis is
done within the framework of two different initiatives of the Swedish Nuclear
Power Inspectorate, namely:

* probabilistic safety assessment, i.e.the BARSELINA project mentioned
above, and

* analysis of containment safety issues. The aim is to enable decisions to be
made for specific hardware modifications.

3 THE BARSELINA PROJECT

The purpose of the BARSELINA project is to obtain familiarisation with RBMK
reactor technology and to explore the risk topography of this kind of plant,
using PSA methods. The Barseback plant in Sweden will be used as a reference
case for the application of PSA methods. In this context, a Swedish PSA
program is given to the Russian and Lithuanian colleagues. Working groups
have been set up with specific tasks in the areas of failure data collection, fault
tree and event tree analysis. There are also groups to handle questions
regarding Barseback and quality assurance.

The first phase of the project, "plant familiarization", was concluded in April,
1992. Current work (May 1992) includes the development of a component failure
data base and estimates of frequences of initiating events. Generic RBMK-data
obtained from RDIPE will be used in initial analyses. Lists of transients and
accident sequences have been prepared for futher evaluation and scrunity by
the Russian and Lithuanian colleagues. Some system and fault tree reports
are being prepared.

4 PROJECT PROPOSALS FOR IGNALINA

The Swedish Nuclear Power Inspectorate conducted several study tours to the
Ignalina plant during thfe first months of 1992. ABB experts participated in
these visits. In the course of plant walk-throughs and discussions with the
Lithuanian experts it ap. reared that considerable safety improvement might be
achievable by some si raight-forward measures and modifications. The
following items were considered to be most significant with regard to safety
and were thus selected for further study or action (1):

1. Non-destructive testing of primary system components,

2. Fire and flooding protection,

3. Pressure relief from the reactor cavity in certain accident sequences,

171



4. Accident Localization System improvements,

5. Separate auxiliary feedwater system.

ABB was primarily engaged in items 1), 3) and 4). Item 1) - non-destructive
testing • is described elsewhere at this conference. ABB Atom was engaged in
items 3) and 4) which both relate to pressure relief and containment of radio-
active substances after accidents. This will be described in the subsequence.

Other projects were also identified as being of great interest for plant improve-
ment. This includes:

• The design and installation of a full-scope training simulator. This item is
also of interest to the Finnish regulatory body and ABB Stromberg. In 1990
ABB Stromberg delivered a training simulator to S:t Petersburg for
training operators of the Taimyr type of icebreakers.

• Technical support and machinery for a new spent fuel storage building.

• Delivery of equipment for waste treatment. This could include the ABB
Atom mobile solidification system - MOSS. The system is designed to
immobilize radioactive waste from nuclear facilities. It utilizes cement as
the solidification matrix.

5 CONTAINMENT SAFETY

Pressure relief from reactor cavity

The concern identified by the RBMK designers and operators is a simultaneous
rupture of many pressure tubes inside the reactor cavity. Such an event would
lead to overpressurization of the cavity and could damage the reactor. Plans
exist at Ignalina for the installation of a large-diameter (6&0 mm) pressure
relief duct from the cavity to the Accident Localization System. Such installa-
tion requires penetration of the thick radiation shield (approx. 3 m) above the
reactor. This involves the use of remotely controlled equipment for cutting,
drilling and welding. ABB Atom is engaged in preparations for this activity,
including clarification of all prerequisites concerning geometry and physical
constraints as well as environmental conditions (temperature, humidity,
radiation etc).

The term "Accident Localization System" (ALS) refers to a system for confining
the consequences of a (pipe rupture) accident in terms of release of radioactive
substances to a defined space of the plant and and avoiding release to the
environment. In Ignalina there are "Accident Localization Towers" (ALT)
consisting of a series of pressure suppression pools in which steam is effecti-
vely condensed and radioactive iodine and particles (to some extent) are
retained. The ALTs are similar to the pressure suppression pools of the BWR
Mark II type of containment.
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The questions to be addressed by ABB Atom in the context of the Ignalina ALS
relate to:

1) Computations of the blow-down phase upon a design basis LOCA should
be made in order to confirm that the ALS design is adequate. In a
preparatory phase all data needed as input for the calculations have been
assembled.

2) Investigation of tightening agents for (concrete) surfaces of ALS

3) Study of possibilities to connect steam separator rooms to the ALS

Some preliminary calculations of the blowdown phase have already been
carried out by Studsvik AB. New calculations by ABB Atom, based on iteml)
above, are planned to be carried out in the autumn of 1992.

6. CONCLUDING REMARKS

As described in this paper ABB engagement in RBMK reactor technology is at
an early stage. Experience so far indicates that much work is needed for out-
siders to grasp the details of this technology and even more to exercise
independent and professional judgement on issues that are controversial with
respect to these plants.

Many knowledgeable persons take the view that these plants should be shut
down permanently as soon as possible. This view apparently needs to be
modified taking into account the need for the electricity produced by the plants.
We believe that the safety analysis that is in progress in co-operation with the
designers and operators of these plants will help to identify measures for safety
improvement, and hopefully, will lead to the execution of such measures. In
spite of the extended learning process just mentioned we also believe that some
straight-forward improvements of the safety of RBMK plants can be achieved
without much delay.

The work described here should also be seen as a component in a long-term
commitment of ABB to build up business relations with Eastern Europe,
including transfer of technology.
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