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Abstract

DEVELOPMENTS IN EMERGENCY PLANNING WITHIN SCOTTISH NUCLEAR.
Scottish Nuclear has recently completed a major program of improvements to its

nuclear emergency facilities. The improvements include the construction of a purpose built
Off-Site Emergency Centre for each of its two power stations and the development of a
computer based information management system to facilitate the rapid distribution of
information on an emergency to local, regional and national agencies. A computer code has
also been developed to allow the rapid assessment of the effects of any accidental release on
the local population. The improvements to the emergency facilities have been coupled with
changes in local and national arrangements for dealing with a civil nuclear emergency.

The use of airborne surveying techniques for rapidly determining levels of deposited
activity following an accident is also being examined and preliminary airborne surveys have
been carried out.

1. INTRODUCTION

Scottish Nuclear Limited (SNL) was created in 1989 to take over the operation of the
nuclear power stations in Scotland which were previously the responsibility of the South of
Scotland Electricity Board. The Company owns and operates two Advanced Gas Cooled
Reactor stations with a total capacity of 2.6GW(e) and supplies 50% of the Scottish electricity
demand.

Scottish Nuclear is also responsible for the decommissioning of an earlier Magnox
station on an adjacent site and is currently seeking permission to build dry stores for the long
term site storage of irradiated fuel.

Following the creation of the company a review of the arrangements for dealing with
an emergency was carried out and three key areas for improvement were identified:

Co-ordination of the multi-agency response
The distribution of information
Post accident radiological surveys

2. CO-ORDINATION OF THE MULTI-AGENCY RESPONSE

hi the UK the operator of a nuclear site must have a license issued by the Nuclear
Installations Inspectorate. The licence requires the operator, in conjunction with local
emergency services and authorities to prepare an Emergency Plan detailing the response to
any reasonably foreseeable accident.

A key feature in the Emergency Plan is the setting up of an Off-Site Centre (OSC) to
co-ordinate the response of the emergency services and to provide an authoritative source of
information to the public and media.

Scottish Nuclear decided that the previous arrangement of using converted office
accommodation for the OSC was unsuitable for long term operations and imposed limitations
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on internal communications and layout that could not easily be overcome. It was therefore
decided to construct purpose built OSCs for each of its sites.

The final design of the OSC was reached after consultation with the various
emergency agencies involved and incorporates a central open plan 'Atrium Area', where
representatives of local and national agencies are located and separate rooms for specialist
functions, such as communications and directing radiological survey teams.

FIG. 1. Layout ofTorness Off-Site Emergency Co-ordination Centre

Each OSC features accommodation for up to 150 people, diverse communications
links using private and public telephone networks and radio communications. Close to each
OSC a centre for briefing the media has been identified and direct communications links with
the OSC installed.

The OSC internal organization structure was also changed so that the co-ordination of
operations in the OSC during the early stages of an accident would be carried out by the
Senior Police Officer for the Region, rather than the operator (this reflects the arrangements
for other types of civil emergency) The opportunity was also taken to clearly define the areas
of responsibility of the various organizations in the event of a nuclear accident (see Figure 2).

FIG. 2. Summary of responsibilities in the event of a nuclear accident in the UK
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3. DISTRIBUTION OF INFORMATION

Experience from past accidents and exercises has demonstrated the importance of
supplying accurate and easily understandable information as quickly as possible to all
emergency and public organizations. This is essential, not only for the implementation of any
possible short term countermeasures that may be required, but to reassure those living close to
the site who would quickly be made aware of any accident by the broadcast media.

To improve the distribution of information in an emergency, SNL developed a
computerised Nuclear Emergency Information Management System (NEIMS) to compile and
automatically distribute data to other response centres, national agencies and the media.

The NEIMS code consists of a series of databases into which information on the
incident is entered. The NEIMS regularly compiles bulletins and these are distributed within
the OSC and to local and national emergency centres electronically. Material for release to the
media is distributed in a similar manner.

The NEIMS has been tested in a number of exercises and has proved to be very
effective, with data sometimes reaching external centres before their representatives in the
OSC! The specification of a phase II system utilising automatic data gathering and modern
data display features is currently being developed. It is noted that other companies in the UK
are now following SNLs lead in this area.

4. RADIOLOGICAL SURVEYS

In the early phase of an accident decisions on the introduction of countermeasures
would be based on the advice of SNL emergency response staff who would conduct ground
based radiological surveys close to the site using specialist survey vehicles. Initially the gross
beta/gamma air activity together with information on the nature of the accident would be used
to assess the present and future off-site hazard.

As more detailed results become available, radiological survey and meteorological
data would be fed by NEIMS to an assessment computer which would provide predictions on
the possible longer term effects of the accident.

Following the cessation of the release and dispersal of the plume, considerable
pressure will be brought to bear on the operator to provide accurate information on deposition
levels and the extent of the affected area.

To improve on the existing ground based surveying techniques SNL has been studying
the practicalities of conducting post accident airborne surveys and has recently commissioned
the Scottish Universities Research and Reactor Centre to conduct airborne surveys around its
sites.

The surveys utilise large array Sodium Iodide detectors, radioaltimetry and Satellite
Global Positioning techniques to provide quantitative information on ground deposition levels
(ref 1). The survey equipment is mounted on a standard instrument rack which can quickly be
loaded onto a civil or military helicopter, this has the advantages of being readily demountable
in the event of contamination of the helicopter and is considerably cheaper than using a
dedicated aircraft.

Preliminary survey results have revealed variations in the background radiation levels
around each site of up to 50% of the mean. These variations can be related to a combination of
geological features and artificial sources such as Chernobyl fallout (Figure 3). Some of the
features detected during the airborne surveys had not been found in earlier ground based
measurements due to localised background variations.
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FIG. 3. Airborne background radiation survey of area Surrounding Torness Power Stn. May 1994 —
Bi-214 deposition levels

Note: Enhanced levels associated with stone quarry to the West of the site.

Limits of detection for homogeneous deposition are approximately 2kBq/m for Cs
spatially averaged over 300m.

It is proposed that in the post release phase of an accident the survey helicopter would
fly an initial, pre arranged survey pattern at 10km, 5km, and 3km from the site. On completion
of this initial survey the helicopter will land close to the OSC where the data will be
downloaded and analysed to determine the approximate magnitude and pattern of the
deposited activity. It is anticipated that the results of the initial survey would be available
within l-2hours of the helicopter arriving at the site.

Once the general extent of the contamination has been determined a series of grid lines
would be flown over the affected area. Ground based spectroscopic analysis of deposited
activity would be used in conjunction with the helicopter surveys to determine the isotopic
mix of the deposited activity.

It is anticipated that this data would be available within 24h of an accident.
Once the detailed survey of the affected area has been completed, rapid surveys over

unaffected areas close to the site will be carried out for reassurance purposes.
It is hoped to exercise these arrangements at a forthcoming 2 day exercise at Torness.

5. CONCLUSIONS

With these initiatives Scottish Nuclear has demonstrated a commitment in both
financial and resource terms that has placed the company at the forefront of emergency
preparedness in the UK.

The arrangements described have been developed and implemented in close
consultation with local agencies in order to ensure they satisfy local requirements. The value
of consultation is recognised by all parties and Scottish Nuclear are committed to continuing
this process to ensure that our emergency arrangements continue to meet national and local
requirements.
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