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Abstract

The fire hazard analysis (FHA) of the Ignalina Nuclear Power Plant (INPP) Unit no.l was
initiated during 1997 and is estimated to finalise in summer 1998. The reason for starting a FHA was
a recommendation in the Safety Analysis Report and its review to prioritise a systematic FHA. Fire
protection improvements had earlier been based on engineering assessments, but further
improvements required a systematic FHA. It is also required by the regulator for licensing of unit
no.l. In preparation of the analysis it was decided to perform a deterministic FHA to fulfil the
requirements in the IAEA draft of a Safety Practice "Preparation of Fire Hazard Analyses for Nuclear
Power Plants". As a supporting document the United States Department of Energy Reactor Core
Protection Evaluation Methodology for Fires at RBMK and VVER Nuclear Power Plants (RCPEM)
was agreed to be used. The assistance of the project is performed as a bilateral activity between
Sweden and UK. The project management is the responsibility of the INPP. In order to transfer
knowledge to the INPP project group, training activities are arranged by the western team. The
project will be documented as a safety case.

The project consists of parties from INPP, Sweden, UK and Russia which makes the project
very dependent of good communication procedures. The most difficult problems is except from the
problems with translation, the problems with different standards and lack of testing protocols of the
fire protection installations and problems to set the right level of screening criteria. There is also the
new dimension of making it possible to take credit for the fire brigade in the safety case, which can
bring the project into difficulties. The most interesting challenges for the project are to set the most
sensible safety levels in the screening phase, to handle the huge volume of rooms for survey and
screening, to maintain the good exchange of fire- and nuclear safety information between all the
parties involved, to assure a good quality assurance during the project and to handle lack of
information when making judgements about the reliability of the fire protection devicesjThe RCPEM
is a good help, but the project also demands the involved exr>errt<»» *^ u~ flexible and make good plans
to handle the new type of evaluation prob

1. Introduction
Ignalina Nuclear Power Plant is ; one was in commission

1983 and unit two in 1987. Since 1992 provided aid to INPP in
order to increase the safety level. Lot o. to implement the INPP
experts in the projects in order to transl ^ . , , u n auout nuclear safety. The
benefit from that is for instance an improvement of the overall safety culture at INPP.

In difference to an average western plant the fire brigade is very comprehensive in
order to provide the plant with good fire protection. Instead there are some places where one
would expect to find fixed fire fighting systems or barriers in comparison to a western plant.
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Therefore it was decided to put in effort to evaluate the fire brigade capabilities in parallel
with the main survey.

A large number of fire protection measures have already been performed at Ignalina
NPP. For instance exchange of the fire suppression valves, installation of smoke and
hydrogen detectors, installation of fire dampers, coating of the turbine hall steel beams and
equipment for the fire brigade. There are also ongoing activities such as exchange of a large
number of fire doors, exchange of the plastic carpets and additional education and equipment
for the fire brigade. However these measures have been decided upon expert judgements and
not a systematic fire hazard analysis.

The reason for starting a FHA was a recommendation in the Safety Analysis Report
and its review to prioritise a systematic FHA. Fire protection improvements required a
systematic FHA. It is also required by the regulator for the licensing of unit no. 1.

2. Organisation (Figure 1)
The project has been built up as a bilateral project between United Kingdom and

Sweden. The Project Manager is Mr S. Voronov at INPP. The expert assistance from the
western side is organised as shown in figure 2. In order to provide the project with hard data
and further assistance the VNIPIET (the Russian design institute) in St. Petersburg is also
involved. The organisation of the INPP has been restructured a few times, but the most
recent one was doing their initial training course last August. The training course was
provided by the western organisation.

As a parallel activity Mr Magnusson has performed checklists, education and
screening criteria in order to evaluate the capacity of the fire brigade. This activity was
divided in two parts. Part one was to evaluate the capability of the fire brigade at INPP in
general and part two was an evaluation of the potential capability to extinguish a fire in
specific areas and situations at the INPP.
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Figure 1. The project organisation in brief.
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Figure 2. The western assistance team.

3. Evaluation methodology, limitations and time schedule
The requirements from the regulator is to perform a comprehensive fire hazard

analysis. Different methodologies have been discussed and IAEA methodology selected,
prescribing a full scope deterministic analysis. The IAEA draft of a Safety Practice
"Preparation of Fire Hazard Analyses for Nuclear Power Plants" was selected in principle
with some limitations related to applicability. However, the IAEA safety practice guide does
not determine all details on how to perform the analysis. Therefore the US DOE's Reactor
Core Protection Evaluation Methodology for Fires at RBMK and VVER Nuclear Power
Plants (RCPEM) is partly used concerning assessment criteria, assessment of manual fire
fighting capability etc. Limitations are also that only fire compartments containing safety
related equipment were to be involved including the adjacent ones. For this fire hazard
analysis it was also decided to enable the possibility to accept manual fire fighting in some
cases. A comprehensive PSA has been completed for the plant recently. The system
specifications and dependencies and other technical material from that project will be used as
input.

The methodology in brief follows the following phases:

• Data collection to prepare the checklists with hard data about the fire protection devices
(penetration material, existence of suppression systems etc.) and location of safety related
systems.
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• Survey, performed as a walk through filling in the checklists for each room involved in the
analysis.

• Screening where the areas/rooms are sorted in - needs further consideration/analysis or the
area/room fulfils the screening criteria.

• Analysis of the areas required further analysis during the screening phase

The scope of the fire hazard analysis is unit one. The building is enormous and
consists of about 700 rooms, but it has been decided to start with 200 rooms. Those rooms
are the one containing safety related equipment with the knowledge of today. It is estimated
that more rooms will have to be surveyed before the criteria of the project is reached.

The original time schedule for the fire hazard analysis was a completion of the final report
before the 1st of March 1998. The estimation of today is to finalise in summer 1998.

4. The main survey team
In order to perform the walk down survey, checklists had to be prepared. There were

checklist forms in the RCPEM but they were not found to be suitable on detailed level. The
new checklists have the advantage to be partly developed by the survey team and therefore
accepted and understood. The training started with the western team explaining the meaning
of each item in a checklist template. To exemplify the western team filled in the checklists
together with the INPP personnel in a cable spreading room and a battery room. After that
the survey teams (three teams led by Mr Voronov, two in each team) had to split up in order
to perform a complete survey of one room each. Rooms in vicinity of each other were
chosen in order to enable western assistance with translation.

To enable the initial screening the project decided to follow items (1), (2) and (3) in
paragraph 202 of the IAEA Guide 50-SG-D2 These items are dealing with ensuring safe shut
down, removing residual heat and ensuring that any release are below prescribed limits. Also
the single failure criteria was established as described in paragraph 216 of the IAEA Guide.
In practice mutually redundant plant performing the same function should (preliminary
interpretation, suggested by the western experts) be:

• In different fire compartments segregated by 3 hour barriers or
• In different fire zones separated by more than 6 metres horizontally with no intervening

combustibles. Each fire zone should have an automatic fire detection and extinguishing
system, or

• In different fire sub-compartments separated by fire barriers with a 1 hour rating. Each fire
sub-compartment should have an automatic fire detection and extinguishing system, or

• In the same fire zone but protected by 2 diverse methods of fire detection and fast-acting
fire extinguishing system.

These issues are used in the safety principle for existing UK plants and will perhaps be
reconsidered during the project.

The screening criteria in the RCPEM were found to be well adjusted when meeting the
problems in a Russian designed NPP. The criteria the project found out to be well adjusted
were for instance judgements about the doors and penetrations.
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A number of different technical documents have been produced or are under
production to facilitate the process of screening and modelling. These documents are for
instance:

• Screening criteria
• A template for the final FHA report
• Criteria and methods for assessing fire resistance and fire compartment boundary
• A guide on the fire resistance of steel and structural fire resistance
• A guide for determining generic fire loads for electrical cabinets

The main problem so far has been the lack of data from fire tests of the fire protection
devices. For instance the cable coating material, dampers, penetration seals etc.

5. Evaluation of the fire brigade capability.
The western team started with an evaluation of the fire brigade using the checklist in

the RCPEM. At the same time the team was getting familiar with the fire brigade.

Most of the evaluated subjects were considered as satisfactory. However there were
some subjects that need further consideration. Most of the findings that need further
evaluation are planned to be upgraded. The main problem in this evaluation is that the fire
brigade doesn't have adequate fire fighting equipment available to fight all kinds of fires. For
example they don't have high expansion foam equipment to use in areas with high voltage.
There are also some problems with personal protective equipment.

The team found the checklist and the screening criteria in the RCPEM -checklist, well
adjusted to the problems in Russian designed reactors. As soon as the main survey team
notifies an area in need of the fire brigade extinguishing capability, there will be an
adjustment of the proposed screening criteria.

6. Evaluation of the potential capability to extinguish a fire
The training of the survey started with the western team trying to explain the meaning

of each item in the checklist. To exemplify, the western team filled in the checklists
together with the INPP- personnel for a local relay room. The team consisted of plant
personnel and personnel from the fire brigade.

The team had to make a special checklist about the capability to extinguish a fire in a
certain room. One of the remaining problems is that there are need of judgements to be made
of the local fire brigade, but the head of the fire department is at the same time the inspection
authority for INPP fire protection compliance. Therefore the fire brigade can only work as
input provider in the project. Screening and analysis competence have to be obtained from
elsewhere. This is an important role for the Western experts.

The screening criteria that are used for this type of room (for instance a local relay
room) which was estimated to be a common type of room in the plant, are as follows:

• Can the plant staff be in the area within 2 minutes?
• Can the plant staff control and contain the fire until the fire brigade arrives (the next 4

minutes) ?
• Can the fire brigade attend and extinguish a fire in < 6 minutes ?
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If the screening criteria are not fulfilled the project has to perform further evaluation.
The time criteria were based on the fire event to be expected for this type of room. The
judgements were made by the involved project expertise.

The main problem here is to provide the analysis with realistic data about the fire
brigade capability. The western team has for instance notified an attitude from the fire
brigade that nothing unexpected could happen on their way to the fire room, such as nobody
meets up and opens the gates to the plant area or somebody has forgotten a tube with
welding gas.

7. Challenges
The most interesting challenges for the project are:

• to set the most sensible safety levels in the screening phase,
• to handle the huge volume of rooms for survey and screening,
• to maintain the good exchange of fire- and nuclear safety information between all the

parties involved
• to assure a good quality assurance during the project
• to handle lack of information when making judgements about the reliability of the fire

protection devices.

The RCPEM is a good help, but the project also demands the involved expertise to be
flexible and make good plans to handle the new type of evaluation problems.
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