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Abstract

The paper describes how to develop a balanced emergency plan, which realistically reflect the interfaces with various
emergency organizations. The use of resources should be optimized with focusing on the most likely accidents. The
pitfalls of writing an emergency plan without "big picture" in mind should be avoided. It is absolutely essential to have
a clear definition of responsibilities and to have proper understanding of the tasks in between all counterparts in the
emergency preparedness. Special attention should be paid to off-site part of the nuclear emergency preparedness,
because the people involved in it usually receive less training than the on-site personnel and they are not specialized
for nuclear emergencies but deal with all sorts of emergencies.

1. Introduction

When dealing with the nuclear emergency planning there is always a set of questions, which can usually
be put as follows:

what (which accidents) shall be addressed by the emergency plan?
how much emergency planning is satisfactory?
which are the important issues to be addressed by the emergency plan?

The experience gained during the exercises shows that countries with small or even without nuclear
program can have difficulties to bring the nuclear emergency preparedness on a satisfactory level because
of the lack of staff, who are competent and knowledgeable in the field of emergency preparedness.

The aim of the paper is to address the above mentioned questions in order to avoid too detailed planning
for the potential accidents with very low likelihood of occurrence and to provide effective use of resources,
briefly, to develop a balanced emergency plan.

The important steps are the following:
impact and probability assessment of the potential accidents (from the nuclear accidents to the re-
entry of the satellite with radioactive material),
organizational structure (to define the responsibilities of nuclear regulatory body and civil protection
organization, the role of weather service, other institutions, hierarchical structure - levels of
command, identification of the response elements, which are similar to other accidents)
assessment of the situation (expert teams, radiological survey teams, monitoring network, means
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for accident assessment),
mitigation of the accident {emergency workers, on-duty staff to provide quick response)
protective actions (long term, short term) and medical aid,
communication network (reliability, redundance, type of transmitted data),
information to the population (about the emergency preparedness in the state and about the
accident, if it takes place),
maintenance of the emergency preparedness through training, drills and exercises for all members
of the emergency organization (feedback of the experiences into the system), tests and calibration
of the equipment.

2. Writing an Emergency Plan

How to start writing an emergency plan is described in TECDOC-953 [1] assuming the role of a national
coordinator to whom the power is given to resolve competency cases and to distribute the responsibilities
and to request the feedback from the involved authorities. The TECDOC-953 says that coordinator should
have sufficient decisional authority to assure an effective coordination process, but on the other hand,
he/she should have in-depth technical and operational knowledge. These two requirements seems to be
a little bit contradictory, that one person have all this capacities. Nevertheless, if these capacities are in one
or many persons, it is important that the people responsible to set up an emergency plan have the authority
to request for all the data they may need, and to impose certain solutions to other organizations in order
to meet, in a way, standardized response for an emergency.

In designing (conceptual thinking) emergency plan one has to think about all aspects: from the scope
(postulated set of events or initiating events) up to the training and exercises. Effective plan means
balanced plan. The attention should be paid to all key elements with approximately the same level of
attention to detail. E.g. good equipment without proper training means a little contribution to the emergency
preparedness. For the emergency planning one should bear in mind the old saying that the chain is as
strong as the weakest element.

The paper can carry more or less than it is the actual status, therefore one might assume that balanced
plan should reflect actual situation. Writing an emergency plan does not give complete freedom to the
imagination and should not be written in the style "what is nice to have". In some cases the positive
approach could be justified in terms, that the emergency plan comprises more than it really exists. This can
be acceptable only in cases that the writers are aware of the fact that the temporary overshooting will be
rectified in the nearest future. Therefore the discrepancy between real situation and the plan will vanish,
and the plan need not to be corrected after the change had been implemented, because the change had
been foreseen in advance.

Planning is repetitive (forth and back) and alive process. Once one goes through all the steps of the
emergency plan, the reevaluation of the plan is needed to identify the weaknesses and to introduce the
new solutions into the plan, written plans and procedures are essential for the success of the emergency
actions. Plans and procedures reflects the state-of-the-art of the emergency preparedness. One can, for
instance, follow the development of the organization, the scope and the depth of planning, the frequency
and the program of the emergency personnel training. The authors of the procedures learn a lot during
writing the procedures, once the revision takes place - the actions and interfaces in the procedures shall
be thought over again, any changes in the organization shall be meticulously recorded in the procedures.
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2. a Assessment of the potential accidents

To find out which accidents should be addressed by the emergency plan a probability of the accidents and
their potential impact should be evaluated. This can be done by simple methods: getting the data from the
previous (the same or similar) accidents and to assess the likelihood of occurrence and the damage caused
by the accident to get the right perspective. The likelihood of the event "multiplied" by the damage (in terms
of dose, costs, affected population, discarded goods) can be used as measure of the importance of the
events to be comprised in the emergency plan.

2.b Organizational Structure

One way to determine the responsibilities during a nuclear or radiation emergency is designating the role
of the "lead agency" [2].

The development of an emergency plan can not be effective unless some preparatory work is performed.
A lead organization shall be determined to coordinate, organize and lead emergency response in the
country. It is necessary to include all the organizations with the relevant experience and responsibilities in
a radiological or nuclear emergencies.

Lead technical agency, which is responsible for co-ordination and technical support functions which begin
with the initial notification of the radiological emergency, should be specified,, for instance, for the following
types of accidents:

nuclear or radiological accident at non-medical or medical activities,
transportation of radioactive materials,
impact of a source, which is located abroad,
re-entry of satellite with nuclear material.

The useful practice to share and to define the responsibilities between different authorities is the
"Memorandum of Understanding" (MoU) - or similar document, especially if some overlap in the
responsibilities already exists in the legislation. This method could facilitate the coordination between the
authorities, avoid potential conflict situations between authorities and other organizations, and to assure
effective use of existing means.

It is vital that the role of managers in emergency situation is clearly described and that there is a real
commitment for manager's review and supervision of emergency plans. If the managers and senior civil
servants do not feel, that emergency planning is important, all the efforts can be minimized or even
disappear in a relatively short period of time. The lack of managers dedication can easily be observed from
the involvement of the staff in emergency planning (e.g. time spent for exercises, status and quality of the
equipment, organizational chart and levels of reporting).

2.c Assessment and forecast of the situation

One has to be aware that assessment and forecast of the situation needs experts in different areas from
the meteorology, nuclear engineering, health physics to other technical sciences. It is important to develop
adequate procedures and to identify the sources of information, which is needed to perform this type of job.
Beside the on-line meteorological data and weather forecasts, the source term and its consequences
should be adequately considered. For source term determination the following equipment should be
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available and fully operational: normal and post-accident radiation monitors, core exit thermocouples, post-
accident sampling system (PASS). Procedure for the core damage assessment should be in place using
the post-accident sampling system data (measured specific activities from the RCS, containment sump and
containment atmosphere).

Therefore, all release paths of radioactive gases and particulates to the atmosphere should be controlled
with appropriate higti range radiation monitors. These monitors should be included into Technical
Specifications.

2. of Structure of the State and the Regional Emergency Plans

The State Radiological Emergency Plan (State Plan) should be maintained by proper authority, which has
the mandate to maintain it effectively and should be approved by the highest rank civil servant in the State.
The State Plan should comprise: task assignments for state agencies, state and local government
organization, notification and warning, emergency response with operational concepts and procedures,
accident assessment to determine protective actions, radiological exposure control with intervention levels,
agricultural services for food and feed stuff control, public information with the message templates
comprising actual evacuation routes and zones to be sheltered, communications, decontamination and re-
entry to provide guidance for decontamination of people and vehicles at evacuation assembly centers and
for decontamination of other goods or livestock, emergency highway operations cover traffic control at
traffic control and access control points to the power station jurisdictions, training and exercises.

The Regional Emergency Plans should have the similar structure as the State Plan. They define
responsibilities and concept of response at regional level, and should demonstrate well balanced document
with the State Plan. The Regional Plans should comprise set of procedures. These procedures are
complementary with the State Plan procedures: county, in general, does not change protective action
information but gives additional information on the actual status in the region; in addition there should be
a procedure for evacuation of schools, law enforcement procedure should describe the traffic control inside
the plume exposure planning zone. The radiological officer is mainly responsible for the exposure control
of local emergency workers. Procedures for operation of evacuation assembly areas for each region should
be in place..

2.e Protective actions

Off-site protective action recommendations should be timely given to appropriate authorities. The NPP
should be obliged to recommend protective actions in 15 min. after the "General Emergency" has been
declared. Therefore a short, easy to use and effective procedure should be developed for protective action
recommendations, which was supposed to be based on classification procedure, hi-range radiation
monitors in the containment, pressure in the containment and large potential for release as judged by the
emergency manager. Recommended protective actions should tend to be conservative (in terms of
maximum protection) and are aimed to evacuate population before the radioactive release.

Solid agreements should be concluded with external organizations and clearly described in the emergency
plans. It is important to emphasize that these agreements refer to the assistance of external organizations
in case of on-site (nuclear power plant - external organization) and in case of off-site (state authorities -
external organization). These agreements should refer to the tasks of the external organizations to be
implemented, but at the same time these agreements represent the firm commitment for the external
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organization.

2.f Media relations

Beside the fact the media (e.g. TV, radio) are important to convey the information about the protective
measures, the updated and reliable information shall be given to all the population in the country and
abroad. Rumor Control Room could be available. Rumor Control Room hosts people at telephones who
should provide answers for different inquiries during an emergency. Nuclear Emergency Media Guide could
be distributed to media annually. Nuclear Emergency Media Guide could comprise material for journalists
which is issued once a year and keeps them updated with the information, which is needed to prepare high
quality messages. Nuclear Emergency Media Guide could comprise information on:

exact address and location (map and hoe to get there) of Joint Public Information Center, most
important telephone numbers to reach utility, civil protection authority, nuclear safety authority, web site
URLs,

status report on nuclear power plant and how nuclear power is generated,
data about nuclear power station (fact sheet, photo, directions to the plant, evacuation zone map,

population information),
emergency information (emergency classification, data about actual previous alert, about off-site

emergency organizations),
facts about biological effects of radiation, radiation protection information,
glossary on nuclear and electrical terms,
about liability for nuclear damage.

General information to the public about the emergency planning can be provided in form of a calendar,
pamphlets for transitional population, evacuation map in telephone book yellow pages, toll-free number for
the information about emergency planning.

2.g Maintenance of Emergency Preparedness

Audits of emergency preparedness, not only exercises, should be planned and implemented in regular time
intervals. It is important that the emergency preparedness is a subject of a quality assurance plan, an this
is equally true for on-site as for the off-site preparedness.

Emergency preparedness activities should be covered by the utility's QA program.

The United States'! 0 CFR 50.54 "Conditions of licenses" [3] requires in (t)(1) that licensee shall ensure
that all program elements are reviewed by persons which have no direct responsibility for the
implementation of the emergency preparedness program. The internal audit program should provide
instructions for planning, scheduling, preparing, performing, reporting, following up, tracking and closing
internal audit. Internal audit report should consider:

organisation, procedures, training, drills and exercises, capabilities, interfaces with state and local
governments, corrective actions.

Input for the corrective actions review could be from the previous audits, industry experience and from the
"plant issues" (or "station deviation reports"). The follow-up program to verify the status of previous audit
findings should be in place. Other valuable inputs to the program could be provided through management,
meetings, critiques.
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Beside that the nuclear emergency can be considered as a scientific, technological, meteorological and
health physics problem, it is a logistic problem as well, which involves a lot of people, who can not get
training so frequently as, for instance, front line decision support personnel. It is vital to assure regular,
maybe not so extensive, but clear and concise training of emergency workers as police officers, firefighters,
first aid technicians. Very important is to have regular contacts with these people to feel them aware that
they are a part of the personnel, which might be involved in the implementation of protective actions in case
of a potential nuclear or radiological emergency.

2.h Training, Drills and Exercises

Training program should be designed for particular profiles (jobs) of the emergency response organization.
It is recommendable, that job task analysis is performed before the initial training program was set. Well
developed teaching materials and handouts can contribute to the effectiveness of the training program.
After the training and test has been given there should be also a psihomotoric job test, which should prove
that the candidate can accomplish given tasks in predetermined timeframe.

Before each revision of a procedure becomes effective: assessment if the additional training on procedure
is necessary. A list of training attendance should be kept to keep track when emergency response
organization members are due to take a refresher exists. One interesting practice could be sending
retraining materials with exercises via e-mail to the refresher course participants. Feedback (exercises
solutions) is expected to be given to the instructor.

The small feedback to the training program should be foreseen (e.g. from the exercises). Any change in
the emergency preparedness system should be reflected in the emergency implementation procedures as
well and as a consequence of their change the training program could be modified.

The type and basic scope of drills and exercises should be described in the on-site plan. The Drill/Exercise
Schedule and Scope document should exist for at least two years in advance, but preferable is longer (e.g.
up to five years for major exercises).

It is practical to develop a comprehensive step by step schedule for the preparation of each exercise to
insure all necessary activities are performed (e.g. scope and objectives, approval, draft timeline, perform
simulator runs, develop technical sections, define facilitators, radiological sections, support sections, review,
scenario submittal, critique criteria, resolution and comments, exercise manual finished, briefings, set up
of simulators and equipment, logistics and support preparation, exercise conduct, debriefing, critique,
finalization of exercise files).

After each exercise an exercise evaluation (analysis) should be made and a table of deficiencies found
could be devised, which comprises their resolution, status (resolved or not), assignee and expected due
date for each item. Critical items should be assigned for immediate correction.

3. Conclusions

At the end we should ask ourselves:" Do we have a good emergency plan?". The answer expected is
neither yes nor no, but it should be born in mind, that the emergency planning is a continuous process and
self complacency is not desirable, although the plan might really be good. Emergency plan implies the
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emergency preparedness as well, what means that it is strongly in relation with training and without regular
practice and feedback process the whole plan including preparedness could easily become obsolete.
Simply the emergency planning never ends, but what is the most important for an effective emergency plan.
The most important are the people and their "big picture", what means their understanding of the
emergency plan. It is impossible to foresee all details of a potential emergency, but a reasonable assurance
must be given, that the emergency response can cope even with the situations which can substantially
deviate from the situations assumed by the emergency plan.
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