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I. INTRODUCTION

State Systems of Accounting for and Control of Nuclear Mate-
rial (SSAC) are widely recognized as a vital element in achieving
effectiveness and credibility for international safeguards. A
nation's SSAC must also satisfy national objectives, such as ac-
counting for all safeguarded material and detecting losses or un-
authorized removal of material.

We use the term SSAC to mean all safeguards arrangements and
activities at both national and facility levels that pertain to
nuclear material accounting and control. Physical protection,
the other important aspect of domestic safeguards, deals with
prevention of and response to theft of materials and sabotage of
facilities. An international training course on physical protec-
tion has been presented by Sandia National Laboratories each year
since 1979 and was offered most recently in September 1983.

The purpose of our 1983 SSAC training course is to provide
practical training in the implementation and operation of a na-
tional system of accounting for and control of nuclear materials
that satisfies both national and international safeguards objec-
tives. Major emphasis is placed on the principles and practical
methods used in establishing and operating nuclear material ac-
counting and control systems at bulk-handling facilities, in par-
ticular, low-enrichment uranium (LEU) conversion and fuel fabri-
cation plants.

In recognition of the importance in achieving an adequate
SSAC in each member state having safeguarded material, the IAEA
instituted SSAC training at its Vienna headquarters in 1976.
Table I shows the history of SSAC courses presented over the
past eight years. The five courses offered in Vienna and Yalta
in 1976, 1977, 1978, 1981. and 1982 cover and expand on the IAEA
"Guidelines for states' Systems of Accounting for and Control of
Nuclear Materials."1 The courses in Yalta were presented
under joint IAEA/USSR sponsorship.

In 1979. a more advanced SSAC course that emphasized safe-
guards at bulk-processing facilities was presented in Richland,
Washington. Sponsored by the US Department of Energy (DOE) in
cooperation with the IAEA, the 1979 course featured tours of the
Exxon Nuclear Company fuel fabrication plant in Richland. as well
as lecturers from the IAEA. Exxon, and Battelle Pacific Northwest
Laboratories.

Starting in 1980, SSAC training courses in the US came under
the auspices of the Nuclear Nonproliferation Act of 1978. Los
Alamos National Laboratory was asked to take the lead in planning
and presenting these courses, which have been sponsored by DOE
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TABLE I

LIST OF SSAC TRAINING COURSES

Course Emphasis
Year

1976

1977

1978

1979

1980

1981

1981

1982

1982

1983

Location

Vienna

Vienna

Yalta

Richland

Santa Fe

Santa Fe/Richland

Yalta

Santa Fe

Yalta

Santa Fe/Richland

Basic item Bulk

in cooperation with the IAEA. The SSAC course working committees
include representatives of DOE, IAEA. Los Alamos, US/NRC. US/DOS,
ACDA, and Exxon Nuclear. Course lecturers have been provided by
the IAEA, Los Alamos, US Government, foreign governments, and
industrial organizations, as well as other US national labora-
tories and US industry. The emphasis of SSAC courses offered in
1980 and 1982 was on safeguarding item-dominant facilities, such
as power and research reactors and spent-fuel storage facilities.
The 1981 and 1983 course material emphasizes safeguards tech-
niques at bulk facilities, and in both 1981 and 1983 (as in
1979). Exxon Nuclear provided many of the technical lecturers and
allowed access to their plant for tours and demonstrations.

II. COURSE CONTENT

A. Course Manual
The 1983 SSAC course manual contains essentially all the

material to be presented in the course. The manual is organized
into sessions 1 through 40, pages are numbered according to
session, and each session begins with a statement of objectives.

A copy of the course syllabus, previously mailed separately
to course participants, is at the front of the manual. The syl-
labus provides a fairly accurate summary of subject matter for
quick reference, but session titles listed in the syllabus oc-
casionally differ from those chosen by the authors.
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Perhaps the most useful outline of course activities is the
two-page schedule near the front of the manual. It not only
lists all subjects and lecturers, but also includes extracurric-
ular activities.

B. First Week
Sessions 1 through 5 provide an introduction to the 1983

SSAC course. Allen Sessoms of the US Department of State will
speak on "Development and Current Trends in the International
Nuclear Nonproliferation Regime." Carlos Buechler from the IAEA
will give an "Overview of IAEA Guidelines for State Systems of
Accounting and Control." Mike Smith from the US Nuclear Regula-
tory Commission plans to talk on the "US National Material Con-
trol and Accounting System." and Paul Ek of Sweden will lecture
on the "National Nuclear Material Control and Accounting System
in Sweden."

Following the introductory lectures, we will devote most of
Wednesday, October 19, 1983. to a workshop on the IAEA/State Sys-
tems Interface. The workshop is divided into three parts:

• brief presentations by course attendees
• subgroup meetings to identify questions for the panel
• a panel discussion

This is the second year in which we have asked course partici-
pants to make a brief presentation on any subject of interest,
such as nuclear technology and SSAC activity in their home coun-
tries. We hope to have one or more presentations from every
country represented. Because of time constraints, we must limit
presentations to three minutes each. O. B. Johnson of DOE will
chair this session, which should get our workshop off to an in-
teresting start.

After lunch on Wednesday, participants and panel members
will be divided into four subgroups. Each subgroup will develop
a short list of questions for the panel. Following the afternoon
break, the panel will be convened under Allen Sessoms to respond
to subgroup questions as well as questions from the floor.

During the final two days of this week, we will have four
technical lectures each day. The lectutes on Thursday will ex-
amine several specific activities related to the IAEA/State Sys-
tems interface. Hideo Kuroi of Japan will lecture on "Facility
Safeguards at a LEU Fuel Fabrication Plant," and Samir Morsy of
the IAEA will discuss "Typical IAEA Operations at a LEU Fuel Fab-
rication Plant." Cecil Sonnier from Sandia will address "Physi-
cal Protection in Relation to IAEA Safeguards," then Joe Nardi
of the IAEA will speak on the "IAEA safeguards Information
System."

The four speakers on Friday. October 19, 1983. are all in-
volved in safeguards at Los Alamos. The primary purpose of these
lectures is to prepare you for two days at Los Alamos the follow-
ing week. Jack Markin will present a lecture on "Principles of
Near-Real-Time Materials Accounting and Control Systems." Glenn
Whan from the University of New Mexico will discuss "Safeguarding
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Nuclear Power Stations." Finally, Hastings Smith and Ron August-
son will talk about nondestructive assay technology.

c. Second Week
The second week starts with two days in Los Alamos, where

participants will get some hands-on experience operating non-
destructive assay instruments and near-real-time accounting simu-
lators. Following a brief orientation, subgroups will be as-
signed to each of five work stations. Subgroups will then rotate
so that participants can become familiar with the equipment at
each work station. Time will be allotted for discussion and spe-
cial exercises. '

On Wednesday, October 26. 1983, we will fly from Albuquerque
to Richland, Washington aboard Western Airlines flight WA415.
The bus for Albuqurque will leave from the main entrance of the
hotel at 0625.

During the last two days of the second week, we will be led
by Dick Schneider and others from Exxon into the intricacies of
the model plant material accounting and control system. Topics
to be covered include

general requirements
system design
inventory control system
accounting forms and reports
element and isotope factors
procedure for taking physical inventories
use of tamper-indicating seals

There will be tours of the Exxon fuel fabrication plant on
October 27 and October 31.

D. Third Wee*
The thi.d week begins with lectures and a tour covering

model plant material measurement methods. Four lectures will
then be presented by John Jaech of Exxon on statistical methods
as they are applied to material accounting at bulk facilities.

On Wednesday, November 1. we conclude the section on sta-
tistics and move on to specific inspection techniques for the
model plant. Leroy Norderhaug will speak on typical NRC inspec-
tion procedures and Willi Theis will discuss IAEA inspection pro-
cedures. Both will be speaking from first-hand experience.
These talks will lead into the introduction to the final workshop
in which subgroups will be asked to design a materials accounting
and control system for a hypothetical LEU fuel fabrication plant.
Participating as instructors in the workshop will be Dick
Schneider of Exxon, Arnie Hakkila of Los Alamos. Neil Harms of
Battelle, and Willi Theis of the IAEA.

All day Thursday. November 3, will be spent in subgroup dis-
cussions and in preparation of an MC&A system design. The final
day, November 4, 1983, will open with rapporteurs presenting each
subgroup's system design in talks of approximately one-half hour.
Activities will conclude with a discussion of workshop results
and an evaluation of the training course.
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Tours and demonstrations are interspersed throughout the
course, including visits to:

Los Alamos
Exxon
Battelle
WPPS/WNP-1
FFTF visitor center

III. EXTRACURRICULAR AND ADMINISTRATIVE MATTERS

Several extracurricular activities are planned, to which all
course participants are invited. These include

IAEA Reception (October 18. 1983)
Bus Tour of Northern New Mexico (October 23. 1983)
Los Alamos Dinner (October 24. 1983)
Auto Tours in Richland Area (October 30. 1983)
Exxon Reception (November 4, 1983)
Awards Banquet (November 4, 1983)

Informal discussions among course participants (including
lecturers) can be an extremely valuable supplement to the formai
sessions. One of the reasons for choosing Santa Fe and Richland
and for holding class sessions at the hotel is to encourage this
informal interaction. We hope that our guests will join us in
creating a relaxed atmosphere that promotes the open exchange of
ideas and information.

The 1983 course staff includes the IAEA Scientific Advisor
Les Thorne.* course coordinators Hastings Smith from Los Alamos
and Dick Schneider from Exxon, and the administrative specialist
from Los Alamos. Joy Clark. The Los Alamos photographer. Mitzi
Ulibarri, has been involved in these courses since 1980. Those
of us on the course staff look forward to becoming better
acquainted with each participant during the coming days. If any
of you have problems during your stay in the US, please contact
us so that we can be of assistance to you.
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•Bernardino Pontes is listed on the course manual cover as one
of the IAEA scientific advisors because he contributed to plan-
ning the 1983 SSAC course until he left the IAEA in September
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an IAEA scientific advisor, but as the awards banquet speaker and
representative of Brazil.


