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ABSTRACT

The transition to a strengthened safeguards system engendered new skill demands for the
International Atomic Energy Agency Inspectorate and information requirements for State
Systems of Accountancy and Control (SSAC). In response to these demands, the Section for
Safeguards Training (TTR) developed courses to ensure that inspectors have the capability to
better detect undeclared nuclear activities in States with comprehensive safeguards
agreements, to better detect the misuse of declared nuclear facilities and installations, and to
more efficiently and effectively manage the inspection process that allows such detection.
This paper examines the resulting enhanced, advanced and refresher training curriculum for
inspectors and the activities undertaken to convey relevant information and skills to Member
States' personnel in charge of safeguards implementation.

The development of the new curriculum required a modernisation of the techniques used
to impart knowledge and skills to the trainees and concentrated on the implementation of a
systematic approach to training methodology. This methodology gave rise to a logical
progression from the identification of the new competencies required under the strengthened
regime to the development and implementation of training to achieve these competencies, and
to the subsequent evaluation of this training. This paper addresses the resulting expanded and
enhanced training approach implemented by TTR.

Background

Safeguards inspectors and other Agency staff require specialised skills and competence to
effectively implement international safeguards. The concepts, methods, practices and
techniques associated with safeguards implementation are continuously evolving, owing to
the constant growth and change of Safeguards Technology. The Agency therefore provides
systematic training for safeguards inspectors and other staff performing safeguards functions
that are affected by these developments.

The Section for Safeguards Training is responsible for the analysis, design,
implementation and evaluation of the Agency safeguards training activities for staff of the
Department of Safeguards and, where appropriate, for personnel from Member States in
relation to their obligations under international Safeguards Agreements. The principle
functions and responsibilities of TTR are, inter alia:



Analyse the training needs of the Departmental staff, through interaction with all
Divisions and Sections of the Department;

Design and implement training activities for inspectors of the Department of
Safeguards;

Design and implement training activities for other staff of the Department of
Safeguards, where appropriate;

Design and implement training activities for personnel from Member States in areas of
relevance to safeguards, such as the State System of Accounting and Control (SSAC)
of Nuclear Material;

Design and implement training activities for Agency staff on safeguards-related issues,
where appropriate;

Prepare or co-ordinate the preparation of training documentation;

Provide training aids;

Evaluate safeguards training activities;

Prepare proposals for and/or co-ordinate training activities for implementation under
Member State Support Programmes;

Co-ordinate the Safeguards Traineeship Programme; and

Co-ordinate Department of Safeguards seminars and workshops.

Under this mandate and in conjunction with the implementation of the strengthened
safeguards system, TTR focused on the development of training activities to meet the needs
of new skill demands placed upon the IAEA safeguards inspectorate and the Member State
personnel responsible for safeguards implementation. Within this framework the need for
enhanced training in the following areas was identified: design information review;
environmental monitoring; co-operation with State Systems of Accountancy and Control
(SSAC); enhanced observational, communication and management capabilities; and analysis
of information on States* nuclear activities.

Also within this framework TTR recognised the need to institutionalise a systematic
approach to its training methodology. Performance-based and criterion-referenced principles
of training were employed in analysing the needs, designing, developing, implementing and
evaluating the new courses to be offered.



Enhanced Training Methodology

Needs Analysis

The starting point for the development and design of the enhanced training activities was
the analysis phase. A study of the job of the inspector as was being currently performed and
as was likely to be performed under the strengthened safeguards system took place. This
study lead to the identification of the knowledge, skills and other characteristics the inspector
would need to obtained the new desired competence.

Under the Member State Support Programme, the United States Program for Technical
Assistance to IAEA Safeguards provided experts from the Pacific Northwest Laboratory to
interview a group of experienced IAEA inspectors and safeguards managers to learn more
about the inspector job, the characteristics of effective inspectors, and individual perspectives
on recommended training for enhanced inspection capability.1 Additionally, the Standing
Advisory Group on Safeguards Implementation (SAGSI) provided insights into training-
related issues within the department.2

Course Design

The results of the analysis phase highlighted the changing role of the inspector and the
associated training requirements. This information was key to the design of the new courses.
The design of a training course now begins with the definition of the instructional objective,
specifying the performance the trainee should exhibit to be considered competent. The
instructional objectives are based on the identified tasks a competent inspector has to
perform as part of his/her expanded routine inspection assignments.

In deriving instructional objectives the use is made of the Safeguards Implementation
Criteria; and the Departmental Safeguards Manual of Operations (SMO). TTR has
documented the results of its use of these sources for performance skills analyses: "A
Safeguards Training Database", based on the Safeguards Implementation Criteria and
"Performance Skill Requirements", based on the SMO. The first report lists the implied
inspector skills required to carry out the activities specified in the Safeguards factored into
this design were decisions regarding the location where training is to be conducted, the
manner in which it would be implemented, the quality of the performance required and the
course procedures to be followed.

l
Toquam, J.L. and F.A. Morris (1994) "Recommended Observational Skills Training for IAEA Safeguards

Inspections". Prepared for the International Atomic Energy Agency by Pacific Northwest Laboratory,
Washington, USA and sponsored by the United States Program for Technical Assistance to IAEA Safeguards.

2 International Atomic Energy Agency (April 1995) "Report to SAGSI on Training-Related Issues in the
Department of Safeguards ". Section for Safeguards Training, Department of Safeguards.



Course Development

The development phase involved the actual preparation of the courses in close co-
operation with technical specialist and with the host institution, in the cases of external
courses. This phase included the development of subsidiary or en-route performance-based
objectives describing the intended outcome of each and of each training session, and
incorporating criterion tests (skill checks) used for measuring the accomplishment of such
objectives.

Course contents were tested and revised during dry-run and pilot courses. With the
safeguards system evolving and new training methods being applied, the training programme
of the department continues to undergo scrutiny and change.

Implementation

The implementation of the training course starts with the assignment of duties and
responsibilities to staff: a responsible training officer, a technical co-ordinator and a training
assistant. The training officer has overall responsibility for co-ordination of the course and
for the instructional integrity of the course. The training officer is accountable for the
application of the enhanced training methodology. A technical co-ordinator is selected from
the staff of the department. He/she is typically a subject matter expert or an experienced
inspector. The technical co-ordinator works with the training officer in identifying the new
job skills to be acquired and in formulating instructional objectives addressing those job
skills. The Technical Co-ordinator also assists in selecting the course instructors and in
preparing lectures, audio visual materials, instruments and other training aids, where
appropriate. The responsibility of the assigned training assistant includes handling the
logistics and administrative support for conducting the course.

A large part of the Safeguards Departmental Training Programme, in particular a number
of the new courses, is implemented with the assistance of Member State Support Programme
(MSSP). The training programme depends on the support from Member States to provide
cost free experts, to allow the use of nuclear facilities for training purposes, for logistical
support and for instructors. We are very grateful for the support of the training activities
given by the United States of America, the United Kingdom, France, Belgium, Finland,
Hungary, Euratom, and others. In 1996 approximately 60 percent of our training activities
were supported by the MSSPs.

The annual Departmental Training Programme is reviewed by all Divisions, discussed at
a Management Co-ordination Meeting and approved by the Deputy Director General of the
Department of Safeguards. After approval, TTR circulates the programme to all staff for
consideration in light of their training interests. Additionally, two months in advance of a
course, it is formally announced to all Divisions and nominations are solicited.

Divisional training officers co-ordinate nominations, working with the their division
director and the training officer to ensure suitable applicants. The nominations from each
Division are formalised by the managers of the Divisions of Operations and of Support using
the established channels. Nominations for participation in training courses reflect a



manager's evaluation of the skills needed by his/her staff to support the tasks of the inspectors
(and inspection assistants). Databases are used as an aid to focus nominations in the most
effective manner: the Inspectors Training and Experience Profile and the Course Database.

Evaluation

Level One evaluations or reaction questionnaires of all training courses are prepared by
the Training Officer in order to determine the degree of satisfaction of the participants with
the training course and to ascertain needed changes to the course materials, presentation style
or lecturer. A summary of the participants comments and evaluations is done immediately
after the completion of the course and circulated to all lecturers, the division directors, and
divisional training officers.

Under the enhanced training methodology, Level Two evaluations are conducted. This
level of evaluation is concerned with measuring the learning of principles, facts, techniques
and skills. This evaluation assesses the effectiveness of a training course in two ways. The
primary goal is to determine to what extent each trainee has gained the skills and/or
knowledge stated in the instructional objectives of the course. The second is to assess the
effectiveness of the course itself from both a pedagogical and a technical viewpoint.

One result of the evaluation is to provide a type of remedial instruction or feedback to
participants. The evaluation process requires defined standards against which achievement of
performance can be measured. Each training activity is based on a criterion-referenced
instruction system: a built-in evaluation scheme.

The intent of measuring the performance of the trainees is to find out if the instruction
was successful. The most direct measure of instructional success is to determine how many
objectives were accomplished by each trainee. This is done by preparing performance checks
for each of the subsidiary objectives and if applicable for the main instructional objective.
The purpose of the performance checks is to determine whether and objective has been
achieved so that both trainee and instructor can determine what action to take next. If the
criteria have been met, the trainee can move to the next instructional unit.

The aim of instruction is to have all trainees qualified and attaining the main and
subsidiary objectives. A course is successful when this aim is met. A successful participant
is awarded a Certificate of Achievement upon completion of the level two evaluation.

Conducting Level Three - Impact Analysis - evaluations takes training evaluations one
step further by establishing whether the learning (skills, knowledge and/or attitude) that has
taken place on the training course has been successfully transferred to the workplace. TTR
has recently adopted the practice of conducting self-assessment questionnaires and/or
structured interviews in determining the impact of a given training course. Level three
evaluations have been conducted six months after the completion of the training courses. In
general, the analysis of the impact surveys have reinforced the findings from the initial level
one evaluations in the respective courses. Courses initially deemed to have met the training
objectives and training expectations, in fact continued to do so six months later. The skills,



knowledge and/or attitude garnered from the courses were being utilised in a majority of
cases. An analysis of the evaluations is given to the providers of the course.

Enhanced Training Activities

The IAEA has initiated efforts to strengthen and improve safeguards through such
proposed measures as broader access to information, increased physical access to sites, and
the optimal use of the current safeguards system.3 Enhanced training activities address the
new skills and knowledge requirements for both staff of the Secretariat and, where
appropriate, personnel of Member States. The more competent an inspector or state operator
is to help verify the completeness and correctness of a States' nuclear declaration, the more
comprehensive the verification. The more credible the assurance of non-diversion of nuclear
material from declared activities and of the absence of undeclared nuclear activities, the better
the IAEA can reassure the international community of the completeness and correctness of a
States' nuclear declaration. The following courses have been developed and implemented to
ensure that personnel have the skill and knowledge to perform their duties more effectively
and efficiently:

Seminar on Strengthened Safeguards System;
Workshop on Design Information Review at Research Reactors;
Environmental Sampling;
Enhanced Observational Skills Training;
Nuclear Fuel Cycle and Proliferation Indicators;
Workshop on Performing State Evaluations.

Seminar on Strengthened Safeguard System

This seminar provides the basis for subsequent developments within the curriculum for
strengthened safeguards. It consists of lectures and discussions including the background and
rationale that lead to the development of the strengthened system, the conceptual framework
for the enhanced evaluation of information, the " Physical Model", the basis and concepts for
complementary and managed access, the Subsidiary Arrangements resulting from the
Additional Protocol and environmental sampling techniques and applications.

Workshop on Design Information Review at
Research Reactors

A Workshop on DIR at Research Reactors was held in 1996 for 10 staff members and
again just recently for ten staff members. The course is sponsored by the US Support
Programme. Three days training is given at IAEA Headquarters and five working days of

3 Hooper, R. (1995) "Programme 93+2" IAEA Development Programme for Strengthened and More Cost
Effective Safeguards. Presentation at the 36th Annual Meeting of the Institute of Nuclear Materials
Management.



training offered at Brookhaven, USA. The current Agency policy and procedures for DIR
Review is discussed. The course objective is to provide participants with the skills for
verifying the design information provided by the State or facility operator, with the aim of
concluding that the design of an operating research reactor remains as declared.

Environmental Sampling

Training on environmental sampling is a training event geared to provide inspectors with
the necessary understanding and skills of the principles and practices of environmental
sampling and the skills for applying swipe sampling for safeguards purposes. This course has
a theoretical classroom part and a field exercise that include several test items related to the
tasks that should be performed in a real inspection situation. The field part takes place in the
Safeguards Analytical Laboratory in Seibersdorf and includes practical exercises in the hot
cells made available at the Austrian Nuclear Research Centre in the same area. In 1996, two
courses on Environmental Sampling for 43 staff members and 6 EURATOM personnel were
held. In 1997, four courses are scheduled.

Enhanced Observational Skills Training

Training for enhanced observational capability is a multiphase task, supported by the US
Support Programme to IAEA Safeguards. The first phase was carried out by a team of
experts from Pacific Northwest Laboratory (PNL) and completed in 1994. The work under
this phase identified observational skills for enhancing the inspector's work as currently
performed and likely to be performed under strengthened safeguards, and recommended a
training course curriculum to meet these work requirements. Towards this end, US experts
conducted on-site structured interviews with 24 IAEA safeguards inspectors and management
staff. These interviews yielded information on performance skill requirements and the
characteristics of effective inspectors, as well as inspectors' perceptions of how observational
skills might be applied during inspections. To supplement this input, PNL worked together
with TTR to review the applicability of existing IAEA safeguards training courses and the
results of TTR training needs analysis. Phase I successfully paved the way for Phase II.

Phase II began in February 1995 with a pilot course on visual observational skills
conducted by PNL experts and held at IAEA headquarters for a selected group of 12
experienced inspectors. The training objective was to enhance the inspector's ability to look
for, recognise, remember, and draw inferences from information about physical structures and
operating conditions that could be indicative of inconsistencies in a State's declared
information about its nuclear activities. Feedback from the pilot training was used to modify
the curriculum, and in particular to fully integrate the participants' inspection experiences into
the practical exercises on perception, attention to detail, memory, mental imaging and visual
observation of physical surroundings. The full scale course for 12 experienced inspectors
took place at IAEA headquarters in May, 1995. This course resulted in a training module on
visual observational skills that can be readily applied to support related training. To-date 58
staff members have been trained.



Nuclear Fuel Cycle and Proliferation Indicators

The IAEA was granted support, by the UK Support Programme to help design and deliver
a course on the Nuclear Fuel Cycle and Proliferation Indicators. This training will help
strengthen the IAEA safeguards system with respect to (1) detecting undeclared nuclear
activities; and (2) detecting the misuse of declared nuclear activities. Specifically, the training
objective is to broaden the participants' knowledge of the safeguards relevant elements of the
nuclear fuel cycle in order to be able to identify visually and/or analytically the most obvious
proliferation indicators at nuclear facilities in States under IAEA comprehensive safeguards
agreement. The course curriculum addresses the following elements of the fuel cycle:
enrichment, reprocessing, conversion, research reactors capable of Pu production, and power
reactors capable of Pu production. The development of this training activity is linked to the
work prepared under Programme 93+2 (Task 5) in defining indicators (e.g., equipment,
activities) of each nuclear process represented at all levels of the "Proliferation Critical Path".

TTR co-ordinated the instructional design of the course to ensure that the inspector not
only gains observational skill ("how to look") but also the capability to apply this in tandem
with the knowledge of "what to look for". Accordingly, these activities are expected to
further support the objectives of other related training activities, notable design information
review, and improved analysis of information on States' nuclear activities.

Workshop on Performing State Evaluations

The intended audience for this workshop has been country officers and other senior and
experienced inspectors who participate in State evaluations. The workshop focuses on the
process to be considered when performing State evaluations and provides the policy basis for
State evaluations. It identifies the available information sources and tools useful in
conducting and evaluation and details the steps taken in the preparation of State evaluations.
In this advanced workshop, skills provided to participants are reinforced by analyzing the
activities of a fictitious State.

Member State Training Activities

In addition to the new training activities designed specifically for the Secretariat, the
Section for Safeguards Training provided training for personnel of Member States to enhance
the ability of Member States to implement safeguards with emphasis on implementation of
Safeguards following comprehensive Safeguards Agreements, the Strengthened Safeguards
System.

Training Courses for personnel from State Systems of Accounting for and Control of
Nuclear Materials (SSAC) are held regularly and they typically host 20 to 35 international
participants. Recent instances of such training are the International SSAC course held in
Santa Fe and Festus (USA) in May 1999, and the regional course for Latin American and
Caribbean participants that took place in Sao Paulo and Rio de Janeiro, Brazil, in October
1998. The Agency also intends to contribute to the understanding of the measures of the



Protocol Additional to Safeguards Agreements by organizing a series of seminars for policy
making personnel of Member States in all geographical regions.

Seminars on Nuclear Physics for Diplomats credited to the IAEA are organized regularly
at 1-2 year intervals and are massively attended by personnel from Missions in Vienna and
neighbour countries.

The Agency, in co-operation with the Department of State of the United States, offers
regular courses on Physical Protection of Nuclear Facilities and Materials. One such course
was offered in January 1999 in Cyprus, Nicosia, for Agency Member States of the Middle
East Region. In April 1999 a similar course took place in Brno Czech Republic for
participants from the Newly Independent States of the former Soviet Union.

Future Training Activities

The Section for Safeguards Training will continue to concentrate its activities in two
main areas:

Training in "traditional safeguards" focusing on basic, advanced and refresher
training to enable the inspectorate to continue performing traditional inspection
activities in an effective manner.

Training activities resulting from the SSS. As described before, several of the skills
addressed as a timely reaction to Part I measures can be applied directly when they
relate to Part II. For example, the skills and knowledge acquired in the course dealing
with proliferation indicators can be indistinctly applied at declared MBA's or at other
sites outside declared MBA's. Therefore when the measures dealing with e.g.
Complementary Access are implemented, the skills under the current curriculum will
be fully relevant to the new circumstances. The same reasoning is true for all the
courses listed under " Enhanced Training Activities" earlier in this paper. However,
there is a number of skills that still need to be addressed to help in the implementation
of the new measures. Those skills relate to the following:

Training on remote monitoring techniques and on the transmission and storage of
informationA.

Advanced training on Environmental Sampling techniques, with emphasis in
planning techniques on locations outside facilities

Negotiation Skills Training, Project Management and other managerial skills

Training courses to SSAC personnel with emphasis on the new measures arising
from the SSS, particularly with respect to practical information regarding the
requirements of SSACs, the rights and obligations of a Member State and the type
and detail of information to be submitted to the Agency under an enhanced
Safeguards regime. These courses are usually organised for international or
regional audiences and include a structured curriculum that deals with substantive
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safeguards' principles and practices. Hence, theoretical lectures, demonstrations,
workshops and exercises are part of the course allowing participants to learn,
practice and demonstrate skills attained during the course.

Upcoming Training for Member States

The Agency, in co-operation with the Australian Safeguards and Non-Proliferation
Office (ASNO) is organizing a Regional Training Course on National Safeguards
Systems in Sydney an Canberra, Australia, at the end of March, 2000. The course is
intended for participants from the South East Asia and Pacific Regions. Invitations to
Member States to nominate participants are currently being distributed to IAEA Member
States of that region.

In the area of Physical Protection an international training course on Physical
Protection will take place in Albuquerque USA in 2000. Invitations to all Agency
Member States will be circulated in the near future.

As an essential complementary measure to provide training on the Strengthened
Safeguards System, both as implemented under the existing legal authority and under the
additional protocol to comprehensive safeguards agreements, it is recognised that timely and
relevant communication with staff of the Department and SSAC's should take place. This is
why a series of briefings and short informative Seminars took place and more are being
planned for the future.
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Evolution of Safeguards

1957 Staff of 8

1969 Staff of 56

1979 Staff of 282

1998 Staff of 351 Professionals (217 Inspectors)

207 Technical, Clerical and
Secretarial Staff

h
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' 1998 Safeguards Activities
2,492 inspections were performed, representing

9,810 person-days of inspection

27,200 seals applied to nuclear material or Agency
safeguards equipment were detached and
subsequently verified

588 plutonium and uranium samples were
analyzed

Estimated figures for SIR 1998, final 1998 figures not available until April 99

International Atomic Energy Agency
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' 1998 Budget and Inspections Information

Budget
1998 US$80,812,000 Regular Budget

Inspections
Number of Facilities 916
Number of Facilities Inspected 591
Number of Inspections 2492
Number of Person Days 9810

International Atomic Energy Agency
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Safeguards Inspectors' Background
as of May 1998

I ElectricalVEIectronic

Engineering-related Q other Engineering other Disciplines
7% 7%6%

a Che mica ^Metallurgical
Engineering-related
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g Mechanical Engineering-
related

7%

a Nuclear Engineering-
related

20% • Math\Computer
Science w e I ate d

4%

I Nuclear Physics
Sciences-related

25V.

Chemical Sciences-
related

14%
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Type

• Basic

• Advanced

• Refresher

• SSAC

• Seminars

Training Categories

Target Population

< 2 years experience

> 2 years experience

Inspectors with a need

Member State Personnel

Department wide
International Atomic Energy Agency \ £ t $ ^
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Training Methodology

Systematic Approach to Training (SAT)

- Recognized as international best practice.
- Provides a logical progression from the

identification of competencies to the
development and implementation and the
subsequent evaluation of the training.
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ANALYSIS
of jobs and

training needs

DESIGN
of training programmes

DEVELOPMENT
of training materials

IMPLEMENTATION
of training

y-

• FEEDBACK '

FEEDBACK

FEEDBACK

FEEDBACK

EVALUATION
of training

effectiveness
IMPROVEMENTS —I

Overview of SAT Process
International Atomic Energy Agency
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General Concept

TTR's Needs
Analysis

Management Identified
Perfoimance Discrepancy

Identification
of a

Training Need

Acceptance of New
Instrument, Technique

Policy or Procedure

Recruitment of
New Inspectors
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Enhanced Training

Enhanced training Methodology

Enhanced Training Curriculum

International Atomic Energy Agency '

Page 12/Ko re a/Equipping lnspeciorateA/idaune/Od.99



/ T h e Enhanced Curriculum: Hierarchy of Training Events >

/Design Information a
\ . Research Reactors
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(Commulnicationl
v -skills y

Enhance
Observational
Skills

Training on
opic and PathfinderPerforming

State Evaluation

uclear Fuel Cycle
for Country Officersroliferation

Indicators
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—-_ ti\.,f,
; E-mail

Information
SecurityThe Strengthened Safeguards SysteTn>,

Comprehensive Review
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f Evaluation of Training Activities

Internal Audit Report:
"Training in the Department is
carried out in a professional and
dedicated fashion."

SAR 20 Report: "SAGS, is convinced that the
Department has" a comprehensive,
well organised and responsive
training programme.

International Atomic Energy Agency
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The Instructional^
TV Classroom
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Practical Instruction in the Field

International Atomic Energy Agency
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' Agency inspectors conduct safeguards activities
at the Fukushima-Daiichi nuclear plant in Japan

International Atomic Energy Agency '
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Statistics for Training Activities
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Current and Future Plans

Evaluate and revise the/ntroductory Course on Agency Safeguards (ICAS) as necessary to
endure that the material is presented in a clear efficient manner covering all the necessary
elements.

Design, develop, implement Advanced and Refresher Training based on:

- changes in inspection/reporting requirements as required by the Additional Protocol
(Complementary Access Procedures, 10a, b, c statements, etc.)

- introduction of digital surveillance equipment
- the Strengthened and Integrated Safeguards System
- introduction of new NDA equipment

Develop and implement training courses/seminars for personnel of Member States to meet
the requirements current to Agreements or the Additional Protocol.

International Atomic Energy Agency '
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Conclusions

Solid training methodology

Established curriculum for
conventional safeguards

Timely response to the needs of an
environment under development

International Atomic Energy Agency
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