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RECOMMENDED CRITERIA FOR THE EVALUATION OF ON-SITE NUCLEAR POWER
PLANT EMERGENCY EXERCISES

A report prepared by SAIC under contract to the Atomic Energy Control Board.

ABSTRACT

A review of existing Canadian and International emergency exercise evaluation criteria and
approaches has been conducted. Based on the results of the review, criteria are proposed for the
evaluation of on-site emergency exercises for Canadian nuclear power stations. The proposed
criteria are performance-based. They are comprehensive, yet remain adaptable to all stations and
accident scenarios. They are primarily aimed at radiological emergency exercises, but are
entirely applicable to fire or other conventional exercises. This report also addresses evaluation
preparation and methodology.

RESUME

Ce rapport resume les resultats d'une etude des criteres et methodologies canadiens et
internationaux pour 1'evaluation des exercices de mesures d'urgence. A partir de cette etude, on
propose des criteres devaluation pour les exercices sur le site de centrales nucleaires
canadiennes. Les criteres proposes sont des criteres de performance. II se veulent complets,
mais demeurent assez flexibles pour etre adaptables a toutes les centrales et a tous les types de
scenario. II sont principalement relies aux exercices d'urgence radiologique, mais sont toutefois
applicable aux exercices d'incendie ou autre. Ce rapport discute egalement le processus de
preparation et la methodologie devaluation.

DISCLAIMER
The Atomic Energy Conrol Board is not responsible for the accuracy of the statements made or
opinions expressed in this publication and neither the Board nor the authors assume liability with
respect to any damage or loss incurred as a result of the use made of the information contained in
this publication.
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RECOMMENDED CRITERIA FOR THE EVALUATION
OF ON-SFTE NUCLEAR POWER PLANT EMERGENCY EXERCISES

1 INTRODUCTION

1.1 Background

The Atomic Energy Control Board (AECB) regulates the use of nuclear power in Canada
before, during and after an emergency. This means that the AECB must not only assure
itself that the licensee is taking all appropriate measures to prevent accidents, but also that
the licensee is adequately prepared to deal with potential emergencies.

The actual response to an emergency would not be measured by how adequate the plans and
procedures are or the program (facilities, equipment, communications, training) is, but it
would be judged on the basis of performance. Plans, procedures, tools and training do not
assure good performance: they help achieve it. Performance can only be measured in actual
or simulated emergency situations.

1.2 Scope and Objectives

1.2.1 Objectives of the Project

The aim of this project is to recommend a set of guidelines and techniques which could serve
as a reference and guidance source for AECB staff engaged in the evaluation of licensee's
on-site emergency response exercises.

1.2.2 Objectives of the Criteria

The objectives of the criteria are to measure the on-site emergency organization's
performance, in a way which is consistent, unbiased and astute.

1.2.3 Scope of the Report

The scope of the project covers a review of internal (AECB), national and international
guidelines and practices, and the formulation of recommended guidelines and techniques for
exercise evaluation. Fire exercises are not specifically covered. However, the criteria
developed are adaptable to fire exercises.

This report also describes how the criteria should be used and applied.



1.3 Requirements

The following guidelines were adopted for the development of the criteria:

a. the list of criteria must be complete;

b. the list of criteria must be detailed enough to allow a proper evaluation, yet general
enough to be applicable to all Canadian power stations;

c. the criteria must be performance-based, i.e. they must focus on the results rather than
on the process which leads to those results; and

d. the structure of the criteria should be compatible with existing sets of AECB
emergency program and plan evaluation documentation in order to facilitate cross
reference and overall preparedness evaluation and assessment.

The AECB Exercise Evaluation List is not a replacement for the list of exercise objectives
used by the licensees to develop the exercise scenarios. The Licensee creates its own list of
objectives based on its internal requirements, some of which may overlap with those of the
AECB. The Exercise Evaluation List covers elements which are specifically relevant to the
AECB, and over several annual exercises (5 for example), all the elements should be
verified.

1.4 Structure of the Document

This report is divided in 6 sections: section 1 is the introduction; section 2 presents a review
of existing exercise evaluation criteria for nuclear and conventional emergency response;
section 3 discusses performance evaluation in general; section 4 presents an overview of the
proposed criteria; in section 5, the evaluation strategy is discussed; and section 6 presents
some conclusions. Detailed criteria are contained in Annex A. Annexes B and C contain the
proposed evaluation forms and evaluation report format, respectively.



2 REVIEW OF EXISTING EVALUATION DOCUMENTS AND PRACTICES

2.1 Canadian Documents and Practices

A detailed description of the contents of the Canadian documents [1,2] reviewed is given in
reference [3].

In Canada, nuclear emergency response exercises have generally been evaluated by the
utilities themselves, with the involvement of outside observers from other utilities and from
the AECB. There has not been a formal regulatory evaluation process for exercises in the
past.

Documents are available for the preparation and conduct of conventional emergency response
exercise evaluation [4-9], in particular in the area of marine spill and environmental
emergencies. Most Canadian documents reviewed present a broad functional approach, with
performance objectives grouped into functions (e.g. command and control, communications,
etc.). The evaluation method generally uses a checklist approach to facilitate the work of
evaluators. In most cases, the evaluation checklist is based on procedures. In other words, a
significant portion of the evaluation consists of verifying that the procedures are adequately
followed. We are not aware of any Canadian standards for evaluating performance, i.e. the
result of a procedural action.

2.2 US Documents and Practices

US documents reviewed include regulatory and industry standards [10-15]. US document are
often used as a basis for international standards. A detailed review of each document is
provided in reference [3].

The US does not have one single standard for exercise evaluation. FEMA, the US NRC and
INPO have all published guidance and practical evaluation check lists, most of which are
based on, or referenced to, NUREG 0654. In general, exercise evaluation is based on a
selected list of objectives which are meant to be verified every five years. Detailed
evaluation check lists are developed for each exercise and each station, based on the station
procedures and the exercise objectives. The evaluation also focuses on the ability of the staff
to adequately follow procedures.

2.3 International Documents and Practices

There is no standard international practice for exercise evaluation. The following is a
country-by-country description of national practices based on discussions with national
representatives. A detailed description of each document is available in reference [3].

Switzerland has on-site evaluation criteria which are used by the regulatory agency [16].



They are currently available in German only. They are structured along functional lines.
Each function contains a few general items, which are used mainly as checklist items and
reminders for evaluators. No standards are provided. The evaluation is therefore mainly
subject to the evaluator's interpretation.

The United Kingdom has developed a detailed standardized checklist for exercise evaluation.
However, the applicability of using such a detailed list is being examined by UK
representatives, and the list is not publicly available.

In Slovenia, requirements for evaluating exercises are entrenched in the legal system. These
include the requirement to develop specific sets of evaluation guides for observers for each
exercise. Therefore, evaluation guidelines and criteria are exercise dependent and based on
the exercise objectives.

No national standards nor guidance for on-site exercises were found in France, Germany,
Sweden, Israel, or Finland. However, one German document provides general guidance how
to evaluate emergency response exercises [17]. Finland has identified a small number of
senior experts who are called upon to perform in-depth and authoritative evaluations of
exercises.

There are also two international documents produced by the IAEA which provide guidance
on exercise preparation and evaluation [18,19]. Reference [19] does not specifically address
exercises, but provides broad requirements for the response, including response times for
some of the critical activities.

2.4 Summary of Practices and Criteria Reviewed

The main features of the documents and practices reviewed can be summarized as follows.

2.4.1 Structure of the Criteria

All documents reviewed present evaluation criteria grouped by function, e.g. command and
control, threat assessment, communications, etc. In most cases, the structure is based on that
of NUREG 0654 [20], Main groups are called functions, element or, in some cases, are
referred to as performance objectives. In the AECB documentation [1, 2], the main groups
are called elements.

2.4.2 Level of details

There are considerable variations in the level of details contained in the evaluation
documents. In general, the very long and detailed checklists are very specific to a particular
station, exercise or organization structure. They also are, according to the people using
them, less flexible and more difficult to use. The more general lists are generally very
comprehensive, but require more judgement on the part of the evaluator. Their application is



not generally restricted to a single plant, exercise scenario, or organizational structure but
they do, according to discussions with some users, require better trained evaluators.

2.4.3 Terminology

There are also great variations in the terminology used in the different documents. For
example, functions, elements and criteria are all used to designate some of the same items in
exercise evaluation. Enabling objectives, criteria and standards are all used to designate the
observations during an exercise. Thus, it is very important to define a conventional
terminology for the AECB evaluation document, and to use it consistently. This question is
further discussed in section 4.

2.4.4 Evaluation Approach

In the nuclear and conventional industries alike, exercise evaluation is usually based on
procedures. It is generally accepted that the procedures represent the right way to perform
actions, and that emergency responders must follow them. As discussed later, this approach
can lead to misleading evaluations.

2.4.5 Evaluation Methods

In documents where an evaluation approach is proposed, most prescribe a two-step process:
record the observations, then evaluate. A checklist of important aspects that should be
observed is sometimes provided. Notes taken during the exercise can be used after to assess
the performance of the plan, procedures and individuals, based on the full perspective
provided by all the evaluators.

2.4.6 Firm Criteria

In general, criteria are subjective, i.e. they require the judgement of the evaluator to
determine if they have been met. An example would be "An assessment of the threat is
performed". However, in some very specific cases, evaluation criteria and performance
objectives provided are clearly established. It is the case for example, in the US, for a 30
minute requirement to complete accounting.

Existing firm criteria are discussed in more details in the next section.

2.5 Summary of Firm Criteria

Firm criteria provide useful guidance for the development of an Exercise Evaluation List.
Firm criteria reviewed are summarized in Tables 1 to 5.



Table 1: Firm Criteria in the UK: On-Site Emergency Exercises

Off-site surveys:

Action

Assemble off-site survey team at vehicle

Depart in vehicle

To take first sample

To report results back

Time after
declaration of
an emergency

15 minutes

30 minutes

45 minutes

55 minutes

On-site surveys:

Action

Assemble on-site survey team at vehicle

Complete checks on equipment

Depart in vehicle

To take first sample

To report results back

Time after
declaration of
an emergency

10 minutes

20 minutes

25 minutes

35 minutes

45 minutes



Table 2: Firm Criteria in FEMA: Exercise Evaluation Methodology (EEM)

Action

Notify public after the decision
protective measures

Notify special populations after
measures

by

the

public authorities to implement

decision to implement protective

Time after
declaration of
an emergency

15 minutes

45 minutes

Table 3: Firm Criteria in DOE Emergency Exercise Evaluation Criteria

Action

Initial notification of head

Notification of head office

Accounting of personnel.

office after characterization

after change of emergency

Not to exceed 45 minutes.

of event

classification

Time after
declaration of
an emergency

15 minutes

15 minutes

30 minutes



Table 4: Firm Criteria m IAEA-TECDOC-v3 (Draft): Checklists for the
emergency response preparedness for nuclear or radiological accidents.

Action

Classify the accident.

Notify local authorities.

Activate the facility emergency organization and the local off-site
emergency organization.

Mitigate situation.

Recommend urgent off-site protective measures for the public, based
on accident scenario.

Initial notification to the public of urgent protective measures required.

Estimate the effective and thyroid doses from in-plant data.

Estimate the effective and thyroid doses from off-site surveys.

Establish a link between the on-site and the off-site technical groups in
charge of consequence assessment.

Estimate the effective and thyroid doses from analysis of environmental
samples.

Accounting of on-site personnel

Local authorities implement sheltering for the public.

development of

Time after
declaration of an
emergency

15 minutes

30 minutes

2 hours

immediate

30 minutes

15 minutes after
recommendation

60 minutes

90 minutes

4 hours

2 hours

30 to 45 minutes

60 minutes



Table 5: Firm Requirements in NRC Inspection Manuals

Action

A dedicated person is available to communicate with utility personnel,
state and local authorities. NRC notification is not explicitly covered in
this checklist, yet NRC has to be notified within that period.

Federal authorities are to be notified.

Accounting of personnel after declaring a site area emergency or general
emergency.

Emergency Operations facility is activated.

Analysis of samples of primary coolant and containment atmosphere are
available.

Instrumentation capable of detecting iodine concentrations as low as
1 x 107 fiCi/cm3 (maximum allowed concentration of iodine 131 for the
general public) is available in the vehicle of the off-site survey teams.

Rescue teams are supplied with Self-Breathing Apparatuses and survey
meters with a range up to 1000 r/h.

Time after
declaration of
an emergency

15 minutes

1 hour

30 minutes

1 hour

3 hours

n/a

n/a
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3 PERFORMANCE EVALUATION

One of the design requirements for the AECB Exercise Evaluation List is that it must enable
the assessment of the performance. Thus, it is important to establish a clear common
understanding of the meaning of performance evaluation. The present section discusses this
question.

3.1 Infrastructure vs Performance

The evaluation of emergency preparedness plans and programs must recognize two types of
requirements: performance and infrastructure requirements.

Infrastructure requirements address features of emergency preparedness which support
emergency actions: e.g. the organizational structure, the equipment, the facilities, the
documentation, the policies, the training, the procedures, etc. Infrastructure requirements
are necessary but not sufficient to ensure an adequate emergency response; they should be
checked before an exercise. A review of the plan and program helps evaluate the
infrastructure, as covered in references [1] and [2].

Performance requirements address the ability of the people and the infrastructure to perform
actions. Performance requirements are generally satisfied when the actions taken are the
right ones, are performed adequately, are performed within the required time, and lead to the
desired results. To a certain extent, the infrastructure requirements do not matter, as long as
the desired results are achieved. However, in practice, a proper evaluation must consider
both the infrastructure and the performance requirements in order to ensure that the result of
the evaluation is robust and not entirely scenario-dependant.

Focussing on performance is a departure from previous approaches. As discussed in section
2, existing exercise evaluation practices often focus on the ability to adequately follow
procedures. This can be misleading because procedures cannot account for all situations, and
may prove to be inadequate during an exercise of a real event. Although experienced
evaluators can usually differentiate between the ability of exercise participants to follow
procedures and their ability to adequately perform the required function, observing that
procedures are followed during an exercise may not a sufficient nor consistent way of
measuring performance.

The main advantage of performance-based evaluation is that it concentrates on priorities: the
significance of the observations is determined by their impact on specific goals that should be
achieved. As a result, the evaluation is more credible, more thorough, more defendable and
more useful. However, during an exercise, it is not always possible to measure the true
result of emergency actions, because many of the hazardous conditions are actually
simulated. It is therefore necessary to: 1) make a judgement of the likelihood that the action
taken would meet the desired goal; and/or 2) ensure that the process followed is appropriate.
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Therefore, in practice, evaluations should focus on:

a. the results, when they can be measured; and

b. the process, i.e. the actions taken which led to the result.

It is thus important to record as many of the facts and observations as possible during the
exercise.

3.2 The Components Of Performance

3.2.1 Emergency Response Goals

Emergency response performance can be dissected in its most basic goals, which are to
protect the workers, the public and the environment, by taking appropriate measures to
mitigate and control the accident, contain the consequences, and implement protective
measures. Therefore, it is possible to describe overall on-site emergency response
performance in terms of the following goals (not necessarily in order of importance):

a. mitigation;

b. protection of the plant personnel;

c. protection of the public and the environment; and

d. return to normal operations.

These fundamental goals provide the basic structure of a performance-based Exercise
Evaluation List. Because the entire evaluation is conducted under simulated conditions, it is
also necessary to consider the usefulness of the exercise: do the scenario and exercise
conduct allow for the evaluation of each element? In other words, does the exercise allow a
realistic observation of the process and the results related to each component of performance?
Therefore, an additional fundamental goal of emergency response exercises is: the exercise
conduct and drillmanship.

3.2.2 Elements and Performance Objectives

The fundamental elements of emergency response are broad and difficult to evaluate.
Therefore, it is useful to divide the fundamental elements into several elements, each being
defined by a performance objective. For example, protecting plant personnel requires that
the on-site organization be able to detect the initial event and the hazard, to classify and
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assess the consequences, to warn the site personnel, and to implement protective measures
for emergency and non-emergency personnel based on the threat. Evaluating performance
means verifying if these elements were successfully met.

3.2.3 Criteria

In practice, elements and their associated performance objectives are not necessarily easy to
verify. For example, implementing effective protective actions for non-emergency personnel
requires that unsafe areas be identified, that personnel be assembled in safe areas, that all
missing personnel be promptly identified and rescued, that first aid treatment be given to
casualties, etc. During simulated events, it is easier to verify that these latter steps are
adequately taken than to try to assess if non-emergency personnel were adequately protected.
Therefore, these are called criteria, and they are used to verify that the performance
objective, in this case remove non-emergency personnel from harms way and protect them in
their assembly area, is satisfied. In that sense, criteria are identical to enabling objectives:
they are necessary but not essential steps to allow the achievement of performance objectives.
They represent one way, not the only way, to achieve the performance objective. For
example, depending on the site, protection of non-emergency personnel could be successfully
achieved through prompt evacuation of all non-emergency personnel from the site instead of
assembling and sheltering. The end result may be the same, but the criteria used to verify
the performance objective are different.

3.2.4 Observable

Observables are defined in the present document as potential observations. For example, the
time from the declaration of an emergency to notification is an observable; if notification
occurs, the observable becomes an observation; if, on the other end, notification does not
take place, no time will be recorded.

Observables are introduced here because they can be used to help evaluators record critical
facts during an exercise which will be used to evaluate if the criteria and, ultimately, the
performance objectives for each element have been met.

3.3 Evaluating Performance

The problem of evaluating performance then becomes one of systematically determining all
the Criteria associated with each Element.

In a generic sense, in order to successfully complete an action, it is necessary to:

a. be able to gather the relevant information which could affect what action must be
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taken and how it must be implemented. It could be, for example, knowledge
regarding the location of a fire.

b. be able to analyze the information available. This analysis may be simple or
complex. For example, in fire fighting, it is necessary to know the nature of the fire
(wood, chemical or electrical) before a fire fighting method is adopted. In the case of
a radiological release, it is necessary to determine the potential dose to the public in
order to determine whether or not to evacuate.

c. be able to promptly make decisions based on the available information.

d. be able to make a decision which leads to the desired action. In other words, the
objective will probably not be met if the action taken is not in agreement with the
analysis performed. There are many ways by which this could happen. For example,
a site emergency may be declared instead of a general emergency because the
available information was misinterpreted, or because of a mis-communication between
the decision-makers and the person declaring the emergency. In both cases, an
emergency would be declared, but the objective would only be met if a general
emergency was declared.

e. and, implicit in each of the items above, be able to communicate effectively.

When defining criteria for each element, it is useful to consider these generic components.

3.4 Proposed Approach

The proposed approach focusses on performance. As in the documents, criteria will be
grouped in elements. In order to provide a framework which is consistent with other AECB
emergency preparedness evaluation work, the current AECB document for the evaluation of
on-site emergency response plan [1] will provide the basic structure and elements of the
Exercise Evaluation List.

The detailed concept is discussed in section 4 and the criteria are presented in Annex A.

3.5 Recommended Firm Criteria

The AECB currently has no firm performance requirements regarding emergency response.
This reflects the nature of the regulatory process in Canada and the variation of systems and
organizations used by the three Canadian utilities to deal with emergency response.
However, in some cases, the absence of firm performance requirement makes it difficult to
evaluate the adequacy of the emergency response arrangements in place. It is therefore
recommended that firm criteria (or performance goals) be developed by the AECB.
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The following mandatory requirements should be considered:

a. the AECB should be notified within 30 minutes of the declaration of an
emergency; off-site authorities should be notified in accordance with local
arrangements; and

b. on-site personnel accounting, when required, should be completed within 30 to
45 minutes after the declaration of an emergency. However, the application of
this requirement should take into consideration the site layout and
administrative controls in place. For example, locating all personnel who may
be a high risk areas (e.g. control room and maintenance staff) is more critical
than locating personnel who are known to be on the site but outside or away
from the reactor or containment structures.

c. all relevant exercise objectives should be covered by the exercises over a
period of a few years (five years is often used as a standard).

Other firm requirements could be considered if they are clearly warranted by the
performance objectives. However, in most cases, it is difficult or unjustified to impose firm
time requirements regardless of the type of emergency. It should normally be sufficient to
consider the timeliness of response actions in terms of the impact on their effectiveness and
on the performance objective.
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4 EXERCISE EVALUATION LIST

4.1 Definitions

In the present document, the following terminology will be used. It has been selected and
defined on the basis of existing AECB documents used for the evaluation of emergency
preparedness plans and programs.

4.1.1 Primary Element

There are five primary elements, which are directly related to the fundamental goals of
emergency response, as discussed in section 2. They are the following:

1) Mitigation;

2) Protection of plant personnel;

3) Protection of the public and the environment;

4) Return to normal operations; and

5) Adequacy of exercise.

Although not strictly a performance item, this last primary element is added because it has a
fundamental impact on the ability to measure performance or on the adequacy of the
demonstration of performance. This is further discussed below.

4.1.2 Element

Elements are defined as in reference [1]. Each element represents an area of the response
which is associated with a performance objective.

4.1.3 Criteria

In keeping with their definition from reference [1], they are defined as items which should be
demonstrated during an exercise.
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4.1.4 Ohservables

As discussed above, observables are either a result (e.g. time of notification) or a process
(health physics practices) which could be observed during an exercise. In other words,
observables are potential observations. The Exercise Evaluation List does not contain
observables. Observables are developed for each station and are tailored to the exercise
scenario.
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4.2 Overview of Exercise Evaluation Elements and Criteria

The Exercise Evaluation List is summarized in Table 6. Table 6 also shows the cross
reference to existing AECB documents for the evaluation of emergency response plans [1]
and programs [2].

4.2.1 Essential versus Enhancement Criteria

Previous AECB emergency preparedness evaluation documents use essential and
enhancement criteria. The present approach does not use this distinction. The importance of
each criterion in meeting the performance objective of each element actually depends on the
accident scenario and the circumstances at the time of an action. For example, in some
situations, mapping contamination levels in personnel assembly areas may be crucial for the
protection of non-emergency personnel, while in other situations, the threat of contamination
may be deemed so low as not to justify using valuable resources on that task. Therefore, it
is not possible to a priori determine which criteria are essential for the fulfilment of each
performance objective.

4.2.2 Validation

The documents reviewed in section 2 provided a comprehensive set of elements and criteria
for exercise evaluation. The elements and criteria contained in the Exercise Evaluation List
(Annex A) were compared with all of the items contained in the documents reviewed. It was
found that the proposed list comprehensively covered all aspects of emergency response
exercise evaluation requirements.

4.2.3 Use of the Exercise Evaluation List

The Exercise Evaluation List contained in Annex A is not intended for use during an actual
evaluation. It represents a complete set of criteria from which individual evaluation
checklists can be drawn for each exercise, and each station. The proposed methodology to
develop exercise-specific evaluation checklists, to evaluate and to assess the results of the
evaluation is described in detail in section 5.
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Table 6: Proposed Exercise Evaluation List

Primary Element

1. Mitigation

2. Protection of plant
personnel

3. Protection of public
and environment

4. Return to normal
operations

5. Adequacy of
exercise

Element

1.1 Reduction of accident
consequences

1.2 Protection of plant
equipment

2.1 Detection of
emergency

2.2 Emergency
classification - internal

2.3 Notification - on-site

2.4 Accident assessment -
on-site threat

2.5 Protection of non-
emergency personnel

2.6 Protection of
emergency workers

3.1 Emergency
classification - off-site

3.2 Notification - off-site

3.3 Accident assessment -
off-site threat

3.4 Integration with off-
site authorities

3.5 Emergency public
information

4.1 Recognition that
emergency ended

4.2 Notification of end of
emergency

5.1 Objectives

5.2 Drillmanship

5.3 Safety

5.4 Feedback

Cross Ref - Pisa
Evaluation Document [1]

New

15

New

11

12

13, 14

14

14

11

12

13

16

17

18

IS

23

23

23

23

Cross Ref - Program
Evaluation Document [2]

New

EP-7

New

EP-6

EP-6
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5 HOW TO USE THE CRITERIA

The following discussion presents a suggested practical use of the proposed Exercise
Evaluation List. This is illustrated in an example contained in Annex B.

5.1 Overview

The exercise evaluation methodology is based on the measurement of performance through
observation of the process and of the results.

The first step in the evaluation process is to select the performance objectives and associated
criteria from the Exercise Evaluation List which are applicable to the exercise objectives.
Each criterion needs to be documented before the exercise in terms of what should or could
be observed. The observables will serve to guide the evaluators on which critical aspects to
focus during the exercise.

The next sections provides a detailed practical procedure which can be followed by the
evaluators before, during and after an exercise.

5.2 Preparation for an Exercise Evaluation

In preparation for the evaluation of an emergency response exercise, the AECB evaluation
team should:

1) Perform an review of the plans, procedures and programs. This will
accomplish two goals. The first is that it will familiarize the evaluation team
with the context, the infrastructure, the plan, the procedures and the needs for
emergency response at that specific plant. The second is that it will provide a
baseline to understand and properly assess the results of the evaluation.

In practice, there may be instances where the AECB will want to evaluate
exercises without having a priori evaluated the plan and the programs. In such
cases, it is essential that the evaluation team have, as a minimum, an excellent
understanding of the plan, the procedures and the distribution of
responsibilities within the emergency organization. Furthermore, some aspects
of the assessment of the results of the evaluation (discussed below) may need
to be completed after the plan, procedures and program have been evaluated.

2) Review the exercise objectives and the scenario. Make up a list of the
exercise objectives. Select the elements and criteria which correspond to that
list from the Exercise Evaluation List. These will form the basis of the
evaluation form.
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Not all emergency response objectives can be verified in one single exercise.
Therefore, it is important to understand which objectives are being tested, so
that the evaluation can focus on the right aspects of the response, and in order
to avoid erroneous evaluations of issues which are not being tested.

3) Select which groups will be evaluated. In practice, evaluators will be
physically located with or near a group or individual in the emergency
organization (e.g. control room, advisory group, health physics, etc.). It will
not necessarily be possible for the evaluation team to evaluate all groups.
Make up a list of the groups which will be evaluated for that exercise. Ensure
that the group's responsibilities are well understood. Use the results of
previous exercises, as required, to select the aspects of the exercise which
should receive more attention.

4) Review the exercise scenario. From the exercise scenario, and for each
group, draft an sequential list of the expected performance objectives to be
fulfilled by that group at various times during the exercise and of the
corresponding criteria. Ensure that the performance objectives and the criteria
which are selected correspond to the exercise objectives. An example of this
is shown in Annex B.

5) Develop a list of observables. Based on the procedures for each group and
on good practice concepts, and for each selected criteria, develop a list of a
few key observables, such as time of notification, emergency level declared,
key actions taken. An example of this is also shown in Annex B.

The resulting list of observables completes the evaluation form which is to be
used by the evaluators during the exercise.

6) Instruct all evaluators. Each evaluator must become familiar with his/her
evaluation form, and with the evaluator's duties and responsibilities.

5.3 Evaluator Actions During an Exercise

It is perhaps an unfortunate contradiction of terms, but the evaluator should not evaluate
during an exercise. The evaluator should record facts and observations without judging.
The actual evaluation is performed after the exercise is completed.

During an exercise, the evaluator should:

1) Fill out the evaluation form designed for the group where the evaluation
takes place. The form should have been designed so that observations can be
recorded sequentially against the list of observables. However, the
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observables do not constitute a checklist. They are simply a guide to assist the
evaluator in his/her observations.

2) Record facts, not opinions. Evaluators must record all pertinent observation,
with the time at which the observation was made. Observations need not be
limited to observables listed in the evaluation form, but they must provide
insight into the results achieved and the process followed.

This record will be used later for the actual evaluation of the exercise.

5.4 Assessment After the Exercise

At the end of the exercise, evaluators should:

1) Attend the hot debrief. All evaluators should attend the debriefing sessions
which immediately follow the exercise, or "hot wash up". These provide
essential information on the conduct of the exercise and may reveal
information regarding practical difficulties, last minute changes to the scenario
of other issues which may have affected the performance of a given group
beyond their control. This information is therefore essential to allow the
evaluators to make a proper assessment.

2) Assess each criterion. Using the evaluation report form provided in Annex
C, systematically go through each criterion asking the following question: was
the criterion satisfied?. Justify the answer in the column provided. Each
evaluator should fill out a separate exercise report form. The results should be
consolidated on a single overall exercise report form.

3) Assess each performance objective. If all criteria related to one performance
objective are met, the performance objective is generally also met. If some
criteria were not met, it does not mean that the performance objective was not
satisfied. The evaluator should ask: did the specific circumstances of the
scenario and of the exercise impair the ability to meet the performance
objective?

For example, verifying contamination of plant personnel during an evacuation
(see criterion 2.5.7) may be a critical criterion of the non-emergency personnel
protection element (element 2.5) if contamination was present in the station as
a result of the accident, but not necessarily if there were strong indications that
personnel were evacuated before any wide spread contamination may have
occurred.

4) Investigate the results. For each performance objective, and each criterion,
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ask the following questions:

question #1: if the criterion was not satisfied, or the performance objective not
met, why was it not?

were procedures followed?
were procedures adequate?
did the person/group appear to have sufficient training?
did the personnel appear to have the required qualifications?
is the plan adequate?
were the facilities and equipment adequate?
was there enough staff?
did re-enforcement called arrive quickly enough?
did the exercise conduct impede the achievement of this
objective?

question #2: if the criterion and the performance objective were met, were the
procedures followed? If not, does this indicate that the procedures may not be
entirely adequate?

In most cases, the answer may be a combination of all of the above. The evaluation follow-
up should focus on the aspects of the program (plan, procedures, training, infrastructure,
etc.) which may have been deficient during the exercise.

Evaluators should also remember that a successful exercise is one which provides insight into
the weaknesses of the emergency plan, procedures and programs. Therefore, the objective
of the evaluation is not to reward/punish the emergency organization, but rather to improve
its capability to respond to emergencies.

5.5 Who Should Be an Evaluator?

Evaluators should be thoroughly familiar with the responsibilities of the group or individual
which is the focus of the evaluation, and should have an in-depth technical knowledge of the
tasks to be performed by that group or individual. Furthermore, evaluators should be trained
to the same standard in evaluation techniques and approaches in order to ensure a
comprehensive and consistent evaluation.

Even with a very detailed checklist, evaluators who do not have thorough knowledge of the
tasks performed by the evaluated group or individual would find it difficult to recognize
critical aspects of the process and the actions. Their observations would probably turn out to
be superficial. They may not be able to properly understand the motives for deviations from
the procedures or from the expected response, even if these deviations are justified and
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beneficial. As a result, the evaluation would most likely lack credibility and depth.

5.6 Applicability of the Criteria and Methodology

The Exercise Evaluation List and the proposed methodology have been developed primarily
for radiological emergencies. However, because the fundamental objectives of emergency
response are generally the same, regardless of the nature of the emergency, the approach is
entirely applicable to other types of emergencies. In non-radiological emergencies,
observables may have to be adapted to the specific hazard and response strategy.

Similarly, the Exercise Evaluation List and the methodology are applicable to any station and
any organization. However, to reflect the differences in response strategies and internal
organizational structure, the allocation of performance objectives and criteria will be different
from one station to the other.
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6 CONCLUSION

6.1 Main features of the Proposed Exercise Evaluation List and Methodology

The proposed Exercise Evaluation List and exercise evaluation methodology present a
consistent but flexible approach to emergency exercise evaluation. The main features are:

the criteria are performance-based;

the criteria are flexible, i.e. they can be applied to any station and any type of
emergency;

with the proposed methodology, a lot of the evaluation work is in the
preparation, i.e. the evaluation process is front-end loaded; this leads to an
evaluation form which should improve the effectiveness of the evaluators in
recording relevant information during the exercise;

the proposed methodology calls for qualified specialists as evaluators for the
evaluation to be meaningful;

the proposed methodology requires evaluator training to ensure a consistent
evaluation;

the criteria and the methodology allow the results of the evaluation to be
analyzed in a way which provides insight into the aspects of the emergency
plan and program which should be the focus of the exercise follow up; and

the criteria and the methodology lead to an evaluation which inherently
prioritizes issues.

6.2 Recommendations for Further Work

The criteria developed are applicable to any station and any type of emergency. However, in
order to evaluate a given exercise at a given station, a detailed list of observables needs to be
developed. As more and more evaluations are carried out, the AECB will develop sets of
observables which are station specific and which can be re-used, or modified, for future
exercises at that station. Therefore, special attention will have to be paid to the on-going
development of station-specific observables which take into account the infrastructure,
organization and procedures at that station. It may also be possible to initiate a project to
develop sets of station-specific observables which can form the basis for evaluations at each
station, although it must also be recognized that the structure and contents of the evaluation
form will have to be amended for each exercise as a function of the scenario.
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Mitigation

Element IJI - Eednelfen of accident

Performance objective

To take prompt and effective actions to limit the consequences of an accident inside the station and in
the environment.

1.1.1 The control room personnel being observed respond to emergencies in accordance to
Emergency Operating Procedures.

1.1.2 When personnel discover an emergency anywhere on-site they, in order of priority,
ensure their personal safety, notify the control room, and try to mitigate the
consequences.

1.1.3
Minimum staffing is maintained in every control room during the emergency in order
to prevent a secondary incident.

1.1.4
Steps are taken to identify possible release paths.

Cross-Reference

(new)
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Mitigation

Element 1.2 - Protection of plant equipment

Performance objective

To protect the equipment required for the safe operation of the plant.

Criteria

1.2.1 Actions are taken to prevent damage to equipment and to keep important systems
operational.

1.2.2 In the case of a security alert, security personnel implement a strategy to protect and
prevent damage to critical equipment.

Cross-Reference

(15) Recommended Criteria for the Evaluation of Emergency Plans
EP-7 Criteria for an Effective Radiation Emergency Preparedness Program
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AECB REPORT 9.127.2

Primary Element - Protection of plant personnel

.-2,1

Performance objective

Recognize initiating events or situations which have led or could lead to an emergency.

Criteria

2.1.1 The control room recognizes or is quickly informed of an emergency situation in the
station.

Cross-Reference

(new)



31 ANNEX A
EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of plant personnel

Eieitient - 2,2 Emergency classification •••- internal

Performance objective

Correctly classify the accident in order to trigger immediate response actions.

Criteria

2.2.1 The on-site emergency level correctly reflects the on-site risk based on known
conditions.

2.2.2
New information is re-assessed and upgrading or downgrading of the emergency occurs
as required.

Cross-Reference

(11) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of plant personnel

Performance objective

Alert all the personnel on-site in order to trigger immediate protective actions and activate the
emergency organization.

CHteri*

2.3.1 The alert message is broadcast to all site personnel, and it provides basic instructions
for immediate actions.

2.3.2 Emergency groups activate and report.

Cross-Reference

(12) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of plant personnel

Element 2,4 - Accident assessment — ou-sife threat

Performance objective

To evaluate the consequences of the emergency for on-site personnel.

Criteria

2.4.1 The sources of hazard to on-site personnel are identified.

2.4.2 Unsafe areas are identified.

2.4.3 The hazard to non-essential personnel in assembly areas is assessed.

2.4.4 The hazard to emergency personnel in emergency response centres and for re-entry
operations is assessed.

Cross-Reference

(13)(14) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of plant personnel

Element 2.5

Performance objective

Remove personnel from dangerous areas.

2.5.1

2.5.2

2.5.3

2.5.4

2.5.5

2.5.6

2.5.7

2.5.8

2.5.9

2.5.10

The personnel are informed of which areas to avoid.

Non-emergency personnel are assembled in safe areas.

All site personnel are accounted for and missing persons are identified in a timely
manner. The location of all personnel is known and a list of missing persons reaches
the search and rescue team.

Search and rescue operations are performed, and casualties are removed from unsafe
areas.

First aid and medical treatment are carried out as required, giving priority to the
medical emergency, minimizing the dose to the casualty and minimizing the dose to the
rescuers, in that order.

Transportation to, and treatment at the hospital are arranged as required.

In the case of a radiological emergency, good health-physics practices are followed,
including contamination control during personnel movement and transfer of casualties.

In the case of a security alert, measures are implemented to protect the on-site
personnel.

For evacuation, evacuation routes are selected with due consideration to minimizing
exposure.

Personnel are relocated or evacuated as required.

Cross-Reference

(14) Recommended Criteria for the Evaluation of Emergency Plans
EP-6 Criteria for an Effective Radiation Emergency Preparedness Program
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of plant personnel

Element 2.6 - Protection of emergency workers

Performance objective

Protect emergency workers who remain or enter dangerous areas. These can be plant personnel or
external support workers.

2.6.1 Unsafe response centers and intervention zones are identified.

2.6.2 Protective actions for emergency workers are determined and implemented when
emergency action levels are exceeded.

2.6.3 In the case of a radiological emergency, good health-physics practices are followed by
all participants for simulated radiation hazards, including dose rate and contamination
monitoring and dose control.

2.6.4 In the case of a security alert, measures are taken to ensure the security intervention
team's safety.

Cross-Reference

(14) Recommended Criteria for the Evaluation of Emergency Plans
EP-6 Criteria for an Effective Radiation Emergency Preparedness Program
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AECB REPORT 9.127.2

Primary Element - Protection of public and environment

Performance objective

Correctly classify the off-site emergency.

3.1.1 The accident class for off-site notification correctly reflects the risk to the population.

3.1.2 The accident class is revised when new information becomes available.

Cross-Reference

(11) Recommended Criteria for the Evaluation of Emergency Plans
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AECB REPORT 9.127.2

Primary Element - Protection of public and environment

.Element S*2 NotiHcati0.1i »» off-site

Performance objective

Notify the off-site authorities in due time to allow an effective off-site response, in accordance with
local emergency response plans.

3.2.1 The AECB is notified within 30 minutes of the declaration of an emergency.

3.2.2 Off-site authorities are notified of the emergency, as required by off-site plans.

3.2.3 Off-site authorities are informed of any significant change in plant conditions or release
data.

Cross-Reference

(12) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of public and environment

Performance objective

Assess the nature, location, timing and trends of the projected consequences.

3.3.1

3.3.2

3.3.3

The magnitude and nature of the off-site radiological risk is correctly assessed using all
available data.

The off-site areas affected are correctly determined.

The timing and expected duration of the release are estimated using all available
information.

Cross-Reference

(13) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of public and environment

Element 3A - Integration with off-site authorities

Performance objective

The information, expertise and resources to support off-site authorities are provided in accordance
with emergency response plans.

Criteria

3.4.1 Protective measure recommendations are formulated and provided to off-site
authorities.

3.4.2
Accurate, timely information are provided to off-site authorities as per local plans.

3.4.3
Expertise and advice are provided to off-site authorities when requested.

3.4.4
Resources (personnel, equipment, material) are provided to the off-site authorities as
per local plans.

Cross-Reference

(16) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Protection of public and environment

Performance objective

Provide information to the public that enhances the protective measures.

Oritems.

3.5.1 Accurate information is provided to the public;

3.5.2 Steps are taken to ensure that the information reaching the public is accurate(rumour
control).

3.5.3 Public information is coordinated with other authorities.

Cross-Reference

(17) Recommended Criteria for the Evaluation of Emergency Plans
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AECB REPORT 9.127.2

Primary Element - Return to normal operation

Element 4 4 - Recognition that emergency ended

Performance objective

Recognize the conditions which terminate the emergency.

4.1.1 The emergency director is informed of the conditions which terminate the emergency
and correctly assesses the situation.

4.1.2 The hazards for return of personnel are assessed.

Cross-Reference

(18) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Return to normal operation

Performance objective

Notify on-site and off-site organizations of the end of the emergency.

Criteria

4.2.1 The Emergency Director announces the end of the emergency to all personnel and off-
site organizations and provides instructions and recommendations for follow up.

Cross-Reference

(18) Recommended Criteria for the Evaluation of Emergency Plans
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EXERCISE EVALUATION LIST

AECB REPORT 9.127.2

Primary Element - Adequacy of exercise to verify performance

Elernesifc 5,1 - Objectives

Performance objective

The scenario and its execution allows observers to judge the ability of the participants to meet the
stated objectives.

Criteria

5.1.1 All stated objectives were covered in the exercise.

5.1.2 Over a five year cycle, all relevant exercise objectives are covered by the exercises.

5.1.3 Observers are able to verify and assess the performance.

Cross-Reference

(23) Recommended Criteria for the Evaluation of Emergency Plans
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AECB REPORT 9.127.2

Primary Element - Adequacy of exercise to verify performance

Performance objective

The conduct of the exercise demonstrates good planning, good organization and professional
execution.

5.2.1 Controllers and evaluators demonstrate a good knowledge of the objectives of the
exercise.

5.2.2
Interference with the participants is minimized.

5.2.3
Evaluators and controllers do not prompt or coach the participants.

5.2.4
Realistic data, messages and materials are provided to the participants.

5.2.5
Participants play out their emergency actions as much as possible. Simulated actions
are limited.

5.2.6
Participants behave in a realistic, professional manner.

Cross-Reference

(23) Recommended Criteria for the Evaluation of Emergency Plans
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AECB REPORT 9.127.2

Primary Element - Adequacy of exercise to verify performance

Element S3 - Safety

Performance objective

The safety of the participants and plant equipment is not jeopardized during the exercise.

5.3.1 All participants are made aware of the actions and interventions which are not allowed
during the exercise and respect these requirements.

5.3.2 First-aid contingency plans are in place.

5.3.3 Participants clearly state that "this is an exercise" in their communications.

5.3.4 Controllers and evaluators follow good health physics practices when they meet real
radiation hazards.

5.3.5 All participants follow station security controls during the exercise: access control,
identification.

5.3.6 When a real emergency occurs, the appropriate part of the exercise is interrupted by
the controller and the lead controller is notified.

Cross-Reference

(23) Recommended Criteria for the Evaluation of Emergency Plans
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AECB REPORT 9.127.2

Primary Element - Adequacy of exercise to verify performance

Performance objective

The Emergency Response organization and the participants use the exercise to improve their
performance through debriefing, reports, corrective actions.

5.4.1 All participants are debriefed.

5.4.2 A report prepared by the licensee summarizing the strength and deficiencies in the
emergency organization is available.

5.4.3 A list of corrective actions is drafted, with a timetable for implementation.

5.4.4 Participants receive feedback on the exercise.

Cross-Reference

(23) Recommended Criteria for the Evaluation of Emergency Plans
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PROPOSED EVALUATION FORM

SAMPLE

ANNEX B - PROPOSED EVALUATION FORM

EXAMPLE OF OBSERVABLES FOR THE CRITERIA

In this section, a practical illustration of how the Exercise Evaluation List can be used to develop an
evaluation form for a Radiological emergency exercise is presented. The scenario used as a basis is a
Large LOCA occurring at around 9:00. Containment fails and there is significant contamination
leaking inside the station. Radiation levels reach a level at which personnel relocation should be
considered at 10:00. An injured person fails to report to his assembly area and is discovered by the
Search and Rescue Team at around 10:30. The person is transferred to the Hospital at 11:00.
Containment of the release is restored at 15:00 and the emergency is terminated at 15:30.

In the example, the observables are organized by location and, as much as possible, sequentially; this
will facilitate the recording of adequate and relevant observations. Obviously, the grid of observables
is customized to a particular scenario and station. The first column lists the scenario (or expected)
time of the observation, if it is available. The second column lists the relevant criteria. The third
column lists observables that are used as a reminder for the evaluator to guide the recording process
during the exercise. In the context of the evaluation form, the term "correctly" means "in agreement
with actual conditions" unless otherwise noted. The fourth column is used to note actual time and
observations.
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SAMPLE

LOCATION - CONTROL ROOM

Time

0900

0905

0915

0920

0940

Criteria

2.1.1 Control room
recognizes or is quickly
informed of an
emergency situation in
the station.

1.1.1 The control room
personnel being
observed respond to
emergencies in
accordance to EOPs.

2.2.1 On-site emergency
level correctly reflect
the on-site risk based on
known conditions

2.4.1 The sources of
hazard to on-site
personnel are identified.

2.3.1 The alert message
is broadcast to all site
personnel and provides
basic instructions for
immediate actions.

2.5.1 The personnel are
informed of which areas
to avoid.

2.4.2 Unsafe areas are
identified.

2.4.1 The sources of
hazard to on-site
personnel are identified.

Observables

• time of the initial
event:

• Time of control room
notification:

• Situation correctly
diagnosed.

• Steps taken to control
the release and limit
consequences.

• Initial emergency
level:

• Evaluation of alarms,
sensors, plant
conditions:

• Time of alert
message:

D Contents of message:

• Initial message to
personnel warns them to
avoid unsafe areas.

• Surveys done:

• Areas identified as
unsafe:

• Personnel are sent to
critical areas to verify
the threat.

Observations
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SAMPLE

LOCATION - CONTROL ROOM

Time

1000

1030

1035

Criteria

1.2.1 Actions are taken
to prevent damage to
equipment and keep
important systems
operational.

1.1.3 Minimum staffing
is maintained in every
control room during the
emergency ...

2.2.2 New information
is re-assessed and
upgrading or
downgrading of the
emergency occurs as
required.

3.3.1 The magnitude
and nature of the off-site
radiological risk is
correctly assessed, using
all available data.

Observables

• Turn-off power to
equipment being flooded
and start sump pumps.

D Repair and
maintenance activities
are planned and
executed in order to
restore critical
equipments.

D Number of personnel
in control rooms:

• Change of emergency
level:

• Time of change in
emergency level:

• The type of release
within containment is
assessed.

• Impairments to the
containment are
evaluated.

• For stack release, a
measurement of the
release from
containment is available.

• Assessment of source
term release to the
environment relative to
actual source term in
scenario:

Observations
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SAMPLE

LOCATION - CONTROL ROOM

Time

1050

Criteria

3.3.3 The timing and
expected duration of the
release are estimated
using all available
information.

2.6.2 Protective actions
for emergency workers
are determined and
implemented when
emergency action levels
are exceeded.

Observables

• Time and duration of
planned release:

• The duration of
impairment to
containment is
evaluated. Give initial
estimate:

• KI pill intake time:

• Relocation time:

Observations
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SAMPLE

LOCATION - EMERGENCY DIRECTOR/ADVISORY GROUP

Time

0920

0935

0950

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

2.3.2 Emergency groups
activate and report.

3.2.1 The AECB is
notified within 30
minutes of the
declaration of an
emergency.

3.2.2 Off-site authorities
are notified of the
emergency as required
by off-site plans.

2.4.3 The hazard to
non-essential personnel
in assembly areas is
assessed

2.4.4 The hazard to
emergency personnel in
emergency response
centres and for re-entry
operations is assessed.

Observables

• Time of declaration
of emergency:

• Emergency personnel
activation actions:

• Emergency group
reporting actions:

• Time of formal
reports by emergency
groups:

• Time of AECB
notification:

• Time of notification:

• Agencies notified:

• Surveys conducted:

• Parameters
considered:

D Surveys conducted:

• Parameters
considered:

Observations
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SAMPLE

LOCATION - EMERGENCY DIRECTOR/ADVISORY GROUP

Time

1000

1035

Criteria

2.5.10 Personnel are
relocated or evacuated
as required.

2.5.7 Good health-
physics practices are
followed, including ...

2.6.1 Unsafe response
centers and intervention
zones are identified.

3.1.1 The accident class
for off-site notification
correctly reflects the risk
to the population.

3.3.1 The magnitude
and nature of the off-site
radiological risk is
correctly assessed using
all available data.

3.3.2 The off-sire areas
affected are correctly
determined.

Observables

• protective actions
discussed:

• critical parameters
considered:

• Movement of non-
emergency personnel are
limited to safe,
monitored areas.

• Team leaders are
notified of unsafe areas
and they will notify the
emergency workers of
the areas to evacuate or
avoid.

D Factors considered
for accident class:

• An actual or potential
off-site release
considered?

• Time of assessment
of release.

• Factors considered:

• Time when wind
speed and direction are
available:

• Affected sectors:

Observations
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SAMPLE

LOCATION - EMERGENCY DIRECTOR/ADVISORY GROUP

Time

1045

1300

1520

Criteria

3.3.3 The timing and
expected duration of the
release are estimated
using all available
information.

3.4.1 Provide protective
measure
recommendations are
formulated and provided
to off-site authorities.

3.1.2 The accident class
is revised when new
information becomes
available.

4.1.1 Emergency
director is informed of
the conditions which
terminate the emergency
and correctly assesses
the situation.

Observables

• Prediction for
duration of release:

• Postulated trends:

• Initial and subsequent
recommended protective
action for population:

• Time at which
recommendations are
communicated.

• The emergency
management is
continuously kept
informed of:
• Plant status
• Containment status
• Source term
• Meteorological data
• Off-site dose

assessment
• Off-site surveys
• Change in off-site

emergency level:

• Time of change in
off-site emergency level:

• Time at end of
emergency:

• Factors considered in
ending emergency:

Observations
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SAMPLE

LOCATION - EMERGENCY DIRECTOR/ADVISORY GROUP

Time Criteria

4.2.1 Emergency
Director announces the
end of emergency to all
personnel and off-site
organizations, and
provides instructions and
recommendations for
follow-up.

Observables

• Time of message to
employees to end
emergency:

• Time of off-site
notification to end
emergency:

Observations
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SAMPLE

LOCATION - HEALTH PHYSICS

Time

0920

0940

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

2.4.2 Unsafe areas are
identified.

2.6.1 Unsafe response
centres and intervention
zones are identified.

Observables

• Emergency personnel
activate as required for
the emergency level.

• Emergency personnel
notify their line of
command when ready

• On-site surveys at
assembly points are
performed. Emergency
director is notified of the
results.

• Teams perform
regular on-site surveys
and communicate the
results to the decision-
makers

• Emergency workers
monitor their location.

• Surveys are obtained
before planning
intervention in
radiological areas.

Observations
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SAMPLE

LOCATION - HEALTH PHYSICS

Time

1050

Criteria

2.6.2 Protective actions
for emergency workers
are determined and
implemented when
emergency action levels
are exceeded.

2.6.3 Good health
physics practices are
followed by all
participants for
simulated radiation
hazard.

Observables

• KI pill ingestion is
implemented when
iodine airborne
contamination is
suspected.

• Respirators are worn
in zones with
atmospheric
contamination or
dangerous atmosphere.

• Evacuation of unsafe
areas is implemented
when intervention levels
or derived levels are
exceeded.

• Emergency personnel
wear personal
dosimeters. Dose rate
monitoring is
performed.

Observations



57 ANNEX B
PROPOSED EVALUATION FORM

SAMPLE

LOCATION - HEALTH PHYSICS

Time Criteria Observables Observations

1100

1500

2.5.6 Transportation to,
and treatment at the
hospital are arranged as
required.

4.1.2 The hazards for
return of personnel are
assessed.

• Internal-external dose
rates, stay times are
evaluated.

• Intervention plans are
developed.

• Exposure limits are
determined and exposure
is minimized.

• Contamination
monitoring is performed
on emergency personnel
and equipment leaving
contaminated zones.

• Decontamination is
performed when
necessary.

• Health Physics team
provide support to the
ambulance and hospital
to deal with
contamination control, if
required.

• Health Physics group
assesses the doses
associated with recovery
or re-entry activities.
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SAMPLE

LOCATION - SEARCH AND RESCUE TEAM

Time

0920

1000

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

2.5.4 Search and rescue
operations are performed
and casualties are
removed from unsafe
areas.

2.5.5 First aid and
medical treatment are
carried out as required,
giving priority to the
medical emergency,
minimizing the dose to
the casualty and
minimizing the dose to
the rescuers ...

Observables

• Emergency personnel
activate as required for
the emergency level.

• Emergency personnel
notify their line of
command when ready.

• Time when the
names of missing
personnel, along with
probable location are
available at the Search
and Rescue response
center:

• Time missing person
is found:

• Medical condition of
injured person is
evaluated.

• Hazard at location of
injured person is
evaluated

• Person is removed as
soon as medical
condition allows it.

• Time to remove
person from unsafe area:

Observations
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SAMPLE

LOCATION - MEDICAL TEAM

Time Criteria Observables Observations

0920

1030

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

2.5.5 First aid and
medical treatment are
carried out as required,
giving priority to the
medical emergency,
minimizing the dose to
the casualty, and
minimizing the dose to
the rescuers ...

2.5.6 Transportation to,
and treatment at the
hospital are arranged as
required.

• Emergency personnel
activate as required for
the emergency level.

• Emergency personnel
notify their line of
command when ready.

• Life saving
interventions are given
precedence to
decontamination, if
present.

• Considerations are
given to removing the
casualty from the hazard
as soon a possible.

• Hospital and
ambulance are notified
of the transfer of a
patient and his
condition.

• They are made aware
of the presence of
contamination, if
present.

• Time of arrival of
Medical
Team at the patient:

• Time of departure for
the Hospital:

• Time of arrival at the
Hospital:

• Licensee personnel
present:
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SAMPLE

LOCATION - MEDICAL TEAM

Time Criteria Observables Observations

2.5.7 Good health-
physics practices are
followed, including ..

• Contamination
control measures during
the transfer of casualty
to ambulance.

• Survey of vehicle.

• Disposal of clothing.
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SAMPLE

LOCATION - OFF-SITE SURVEY TEAM

Time

0920

1000

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

3.3.1 The magnitude
and nature of the off-site
radiological risk is
correctly assessed using
all available data.

3.3.2 The off-site areas
affected are correctly
determined using all
available data.

Observables

• Emergency personnel
activate as required for
the emergency level.

• Emergency personnel
notify their line of
command when ready.

• Time at which first
off-site survey results
available:

• Proper survey
procedures are followed.

• Direction of plume
centerline from field
surveys:

• Distance of survey:

• Width of plume from
survey:

Observations
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SAMPLE

LOCATION - OFF-SITE DOSE ASSESSMENT TEAM

Time

0920

1000

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

3.3.1 The magnitude
and nature of the off-site
radiological risk is
correctly assessed using
all available data.

Observables

• Emergency personnel
activate as required for
the emergency level.

• Emergency personnel
notify their line of
command when ready.

• Information available
and time:

• Assessment and time:

• All available data are
used for the assessment

• Time data from in
plant status is available:

• Time of
planned release:
• Duration of
planned release:
• Duration of
impairment to
containment:

Observations
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SAMPLE

LOCATION - OFF-SITE DOSE ASSESSMENT TEAM

Time Criteria

3.3.3 The timing and
expected duration of the
release are estimated
using all available
information.

3.3.2 The off-site areas
affected are correctly
determined.

Observables

• Information is sought
from the technical
support group on the
trends of the accident.

• Time meteorological
data is available:

• wind
direction:
• wind speed:
• precipitations:
• stability:

• Time field surveys
are available.

• direction of
plume from field
surveys:

• Affected sector, as
assessed by the
personnel of the station:

Observations
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SAMPLE

LOCATION - PERSONNEL ACCOUNTING

Time

0920

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

2.5.2 Non-emergency
personnel are assembled
in safe areas.

2.5.3 All site personnel
are accounted for ... in
a timely manner.

Observables

• Emergency personnel
activate as required for
the emergency level.

• Emergency personnel
notify their line of
command when ready.

• Time of alert
message to personnel:

• Time of the first list
of missing personnel
transferred to the search
and rescue team:

• Time at which all
personnel are located:

Observations
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SAMPLE

LOCATION - TECHNICAL SUPPORT GROUP

Time

0920

1000

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

1.2.1 Actions are taken
to prevent damage to
equipment and to keep
important systems
operational.

3.3.1 The magnitude
and nature of the off-site
radiological risk is
correctly assessed using
all available data.

Observables

• Emergency personnel
activate as required for
the emergency level.

• Emergency personnel
notify their line of
command when ready.

• Repair and
maintenance activities
are planned and
executed in order to
restore critical
equipments.

• The technical support
group interacts with the
control room for
planning and conducting
emergency repairs.

• The type of release
within containment is
discussed and assessed.

• Impairments to the
containment are
evaluated.

• Assessment of source
term release to the
environment relative to
actual source term in
scenario:

Observations
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SAMPLE

LOCATION - TECHNICAL SUPPORT GROUP

Time Criteria Observables Observations

3.3.3 The timing and
expected duration of the
release are estimated
using all available data.

• Time and duration of
planned release:

• The duration of
impairment to
containment is
evaluated. Enter initial
estimate:

• The technical support
group provides trend
information to the off-
site dose assessment
group.
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SAMPLE

LOCATION - PUBLIC INFORMATION GROUP

Time

0920

1000

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

3.5.1 Accurate
information is provided
to the public.

3.5.2 Steps are taken to
ensure that the
information reaching the
public is accurate.

Observables

• Non-emergency
personnel go to
assembly area and do
accounting.

• Non-emergency
personnel remain at
assembly area, until
notified otherwise.

• Time of first press
release issued by the
Public Information
Group:

• Explaining the
rational for the
protective measures is
part of the information
given to the public.

• Collect a copy of the
press release if possible
(after the exercise).

• The group in charge
of emergency public
information monitors the
media for accuracy.

Observations
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SAMPLE

LOCATION - NON-EMERGENCY PERSONNEL

Time

0920

1000

Criteria

2.3.1 Alert message is
broadcast to all site
personnel and it
provides basic
instructions for
immediate actions.

2.5.7 Good Health-
Physics practices are
followed, including ...

Observables

• Non-emergency
personnel go to
assembly area and do
accounting.

• Non-emergency
personnel remains at
assembly area, until
notified otherwise.

• KI pill ingestion is
implemented when
iodine airborne
contamination is
suspected.

• Evacuation of unsafe
areas is implemented
when intervention levels
or derived levels are
exceeded.

• Contamination
monitoring is performed
when non-emergency
personnel or equipment
leave a contaminated
area.

Observations
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ANNEX C - EVALUATION REPORT FORM
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Element Sat
Unsat
Not observed

Criteria Sat
Unsat
Not observed

Justification

1.1 Reduction of
accident consequences

.3.1 The control room personnel
being observed respond to
emergencies in accordance to
Emergency Operating Procedures.

.1.2 When personnel discover an
emergency anywhere on-site, they
in order of priority, ensure their
)ersonal safety, notify the control
oom, try to mitigate the

consequences.

1.1,3 Minimum staffing is
maintained in every control room
during the emergency in order to
prevent a secondary incident.

.1.4 Steps are taken to identify
possible release paths.
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Element

1.2 Protection of plant
equipment

2.1 Detection of
emergency

Sat
Unsat
Vot observed

Criteria

1.2.1 Actions are taken to prevent
damage to equipment and to keep
important systems operational.

1.2.2 In the case of a security
alert, security personnel implement
a strategy to protect and prevent
damage to critical equipment.

2.1.1 The control room recognizes
or is quickly informed of an
emergency situation in the station.

Sat
Unsat
Not observed

Justification
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Element

2.2 Emergency
classification (Internal)

2.3 Notification - on-
site

Sat
Unsat
Not observed

Criteria

2.2.1 The on-site emergency level
correctly reflects the on-site risk
based on known conditions.

2.2.2 New information is re-
assessed and upgrading or
downgrading of the emergency
occurs as required.

2.3.1 The alert message is
>roadcast to all site personnel, and
t provides basic instructions for
mmediate actions.

2.3.2 The emergency groups
activate and report.

Sat
Unsat
Not observed

Justification
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Element

2.4 Accident
assessment ~ on-site
threat

2.5 Protection of non-
emergency plant
personnel

Sat
Unsat

l̂ot observed

Criteria

2.4.1 The sources of hazard to on-
site personnel are identified.

2.4.2 Unsafe areas are identified.

2.4.3 The hazard to non-essential
personnel in assembly areas is
assessed.

2.4.4 The hazard to emergency
personnel in emergency response
centres and for re-entry operations
is assessed.

2.5.1 The personnel are informed
of which areas to avoid.

2.5.2 Non-emergency personnel are
assembled in safe areas.

2.5.3 All site personnel are
accounted for and missing persons
are identified in a timely manner.
Hie location of all personnel is
known and a list of missing persons
reaches the search and rescue team.

2.5.4 Search and rescue operations
are performed and casualties are
removed from unsafe areas.

Sat
Unsat

Ĵot observed

Justification
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Element Sat
Unsat
Not observed

2.5.5 First aid and medical
xeatment are carried out as
required, giving priority to the
medical emergency, minimizing the
dose to the casualty and minimizing
the dose to the rescuers, in that
order.

2.5.6 Transportation to, and
treatment at the hospital are
arranged as required.

Criteria Sat
Unsat
Not observed

2.5.7 In the case of a radiological
:mergency, good health-physics
practices are followed, including
contamination control during
personnel movement and transfer of
casualties.

2.5.8 In the case of a security
alert, measures are implemented to
protect the on-site personnel.

2.5.9 For evacuation, evacuation
routes are selected with due
consideration to minimizing
exposure.

2.5.10 Personnel are relocated or
evacuated as required.

Justification
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Element

2.6 Protection of
emergency workers

3.1 Emergency
classification -- off-site

Sat
Unsat
Vot observed

Criteria

2.6.1 Unsafe response centers and
intervention zones are identified.

2.6.2 Protective actions for
emergency workers are determined
and implemented when emergency
action levels are exceeded.

2.6.3 In the case of a radiological
emergency, good health-physics
practices are followed by all
participants for simulated radiation
hazards, including dose rate and
contamination monitoring and dose
control.

2.6.4 In the case of a security
alert, measures are taken to ensure
the security intervention team's
safety.

3.1.1 The accident class for off-site
notification correctly reflects the
risk to the population.

3.1.2 The accident class is revised
when new information becomes
available.

Sat
Unsat
Not observed

Justification
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Element

3.2 Notification — off-
site

3.3 Accident
assessment ~ off-site
threat

Sat
Unsat
Not observed

Criteria

3.2.1 The AECB is notified within
30 minutes of the declaration of an
emergency.

3.2.2 Off-site authorities are
notified of the emergency, as
required by off-site plans.

3.2.3 Off-site authorities are
informed of any significant change
in plant conditions or release data.

3.3.1 The magnitude and nature of
the off-site radiological risk is
correctly assessed using all
available data.

3.3.2 The off-site areas affected are
correctly determined.

3.3.3 The timing and expected
duration of the release are
estimated using all available
information.

Sat
Unsat
Not observed

Justification
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Element

3.4 Integration with
off-site authorities

3.5 Emergency
information (for the
public)

Sat
Unsat
Not observed

Criteria

3.4.1 Protective measure
recommendations are formulated
and provided to off-site authorities.

3.4.2 Accurate, timely information
are provided to off-site authorities
as per local plans.

3.4.3 Expertise and advice are
provided to off-site authorities
when requested.

3.4.4 Resources (personnel,
equipment, material) are provided
o the off-site authorities as per
oca! plans.

3.5.1 Accurate information is
>rovided to the public.

3.5.2 Steps are taken to ensure that
the information reaching the public
s accurate (rumour control).

3.5.3 Public information is
coordinated with other authorities.

Sat
Unsat
Not observed

Justification
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Element

4.1 Recognition that
emergency ended

4.2 Notification that
emergency ended

5.1 Objectives

Sat
Unsat
Not observed

Criteria

4.1.1 The Emergency Director is
informed of the conditions which
terminate the emergency and
correctly assesses the situation.

4.1.2 The hazards for return of
personnel are assessed.

4.2.1 The Emergency Director
announces the end of the
emergency to all personnel and off-
site organizations and provides
instructions and recommendations
for follow-up.

5.1.1 All stated objectives were
covered in the exercise.

5.12 Over a five year cycle, all
relevant scenario objectives are
covered by the exercises.

5.1.3 Observers were able to verify
and assess the performance.

Sat
Unsat
^ot observed

Justification
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Element

5.2 Drillmanship

Sat
Unsat
Not observed

Criteria pat
jUnsat
pot observed

5.2.1 Controllers and evaluators
demonstrate a good knowledge of
the objectives of the exercise.

5.2.2 Interference with the
participants is minimized.

5.2.3 Evaluators and controllers
don't prompt or coach the
participants.

5.2.4 Realistic data, messages and
materials are provided to the
participants.

5.2.5 Participants play out their
emergency actions as much as
possible. Simulated actions are
limited.

5.2.6 Participants behave in a
realistic, professional manner.

Justification
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Element

5.3 Safety

Sat
Unsat
Not observed

Criteria

5.3.1 All participants are made
aware of the actions and
interventions which are not allowed
during the exercise and respect
Lhese requirements.

5.3.2 First-aid contingency plan are
in place..

5.3.3 Participants cieariy state that
"this is an exercise" in their
communications.

5.3.4 Controllers and evaluators
follow good health physics
practices when they meet real
radiation hazards.

5.3.5 All participants follow station
security controls during the
exercise: access control,
identification.

5.3.6 When a real emergency
occurs, the appropriate part of the
exercise is interrupted by the
controller and the lead controller is
notified.

Sat
Unsat
Vot observed

Justification
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Element

5.4 Feedback

Sat
Unsat
Not observed

Criteria

5.4.1 All participants are debriefed.

5.4.2 A report prepared by the
licensee summarizing the strength
and deficiencies in the emergency
organization is available.

5.4.3 A list of corrective actions is
drafted, with a timetable for
implementation.

5.4.4 Participants receive feedback
on the exercise.

Sat
Unsat
Not observed

Justification


