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ABSTRACT
This paper presents a brief overview of technical and software means involved in the
system of accounting and control of nuclear materials (SSAC) in the Republic of
Belarus. The existing SSAC and its main components are described, namely legal
framework, requirements for accounting and control at the facility level, and
reporting procedures. Further development of the SSAC is outlined along such lines
as improvement of accounting information processing, measuring capabilities,
training of personnel, upgrading of regulatory practice, and strengthening of
international co-operation. The 2000 year problem concerning the SSAC is briefly
addressed.

1. INTRODUCTION

The Republic of Belarus signed and ratified the Treaty on the Non-Proliferation
of Nuclear Weapons (NPT) in 1993. In accordance with the Treaty, the Agreement on
application of safeguards was concluded with the IAEA based on INFCIRC/153,
which requires to establish and maintain systems of accounting and control of all
nuclear materials subject to safeguards under the Agreement [1].

At the time of signing of the NPT, the Republic of Blears did not have any
state system of nuclear material accountancy and control. Accounting and control
were maintained by departmental systems which did not involve computer data
processing, generation of reports, independent measurements, data coding, etc. They
were no able to perform accounting and control in real time.

The tasks of establishing and implementing the SSAC were assigned to the
Committee for Supervision of Industrial and Nuclear Safety (Promatomnadzor) by the
Resolution 373 of the Council of Ministers entitled "On measures to ensure the
fulfilment of the Treaty on the Non-proliferation of Nuclear Weapons" dated 8 June
1993.

In co-operation with other ministries and agencies Promatomnadzor's experts
drafted and introduced basic documents and procedures necessary for accounting and
control of nuclear materials, preparation and submission of reports to the state
regulatory authority and the IAEA. Criteria of application and termination of
accounting/control measures were defined, and powers and responsibilities were
distributed among all bodies and entities concerned. At the very beginning, special
emphasis was placed on the use of computer equipment for data processing and data
base management. Accounting data were coded by Code 10 used by the Agency [2].

2. OVERVIEW OF THE SYSTEM OF ACCOUNTING AND CONTROL OF
NUCLEAR MATERIALS



Measures of accounting and control are applied to all categories of nuclear
materials that are located on the territory of the Republic of Belarus and used in
peaceful nuclear activities. They are applied starting from the moment that Belarus
takes on the responsibility for an imported material.

The system of accounting and control at the state level is being developed and
maintained in accordance with the legislation and normative requirements based on
recommendations of the IAEA. It ensures state accounting and control of nuclear
materials, their quantities, characteristics and flows as well as the fulfilment of
international obligations of the state [4].

2.1. Legal basis of the SS AC

The legal basis of the SSAC is formed by the NPT and the Agreement on
application of safeguards.

By Promatomnadzor's ordinance of February 28, 1995 basic regulatory
documents governing functioning of the SSAC both at the state and facility levels
were put in force. They are:

-Structure of the state system of accounting and control of nuclear materials
of the Republic of Belarus (Kl 29-96)

- Procedures for exercising supervision over accounting and control of
nuclear materials in the Republic of Belarus (Kl 14-95)

- Provisional rules governing operation of the state system of accounting and
control of nuclear materials in the Republic of Belarus (Kl 13-95)

- Requirements on the organisation and conduction of accounting and control
of nuclear materials in the process of their use, storage and transportation in storage
facilities, research and experimental reactors, critical and subcritical assemblies,
research laboratories and research installations (Kl 15-95)

- Requirements on the submission of accounting documentation to the national
supervisory authority (K116-95)

- Regulations for the implementation of the IAEA Safeguards (Kl 28-96).
These documents define basic rules and procedures concerning the conduct of

accounting and control of nuclear materials as well as preparation and submission of
reports to the state supervisory authority and the IAEA. Liability for violation of the
accounting/control requirements is also provided for.

2.2. THE STRUCTURE OF SSAC

In the Republic of Belarus there are two material balance areas (BY-A]), the
Academic Scientific and Technical Centre "Sosny", and (BY-E), the state-owned
small enterprise "Ekores". These MBA's have two subcritical assemblies, a "dry"
storage of nuclear materials, a "wet" storage of spent nuclear fuel, research
laboratories, and a neutron generator. Material accountancy and control conducted at
the installations is based on due regard for their design features and the character of
material use.

Responsibility for the performance of the system of accounting and control
in MBA's lies with enterprises holding permits (licenses) for the conduct of works



involving use, storage, transportation of fissionable nuclear materials, i.e. the
operators.

According to the national regulations and standards, a system of accounting and
control operating at the facility level shall report to the state on how it exercises "a
departmental" control over uses, quantities and flows of nuclear material available at
installations. Facilities must have material accountancy staff responsible for: keeping
accounting/control documents; keeping records of shipped/received materials;
recording changes in quantities arising from material burnout and reproduction;
control of material transfers between KMP's within an MBA; physical inventory
checks within an MBA followed by balance-striking and determination of material
unaccounted for (MUF); analysis of accounting data and reporting them to the
supervisory authority with the observance of prescribed time limits and forms.

Supervision of the adequacy of accounting and control measures in respect of
nuclear materials is carried out by the INRSI, Promatomnadzor, through making
inspections of enterprises and facilities. The requirements on and periodicity of
inspections are established depending on the material category, type and design of
installation, and containment/surveillance measures used. If necessary, experts from
other ministries and agencies (Ministry of Health, etc.) are invited to participate in
inspections. Inspections are conducted on both regular and ad hoc basis.

2.3 SSAC information system

The SSAC information system is one of the SSAC's basic components and
carries out the following functions:

1. Registration and processing of accounting/control information;
2. Collection, processing of information and preparation of reports for

submission to the Agency under the Safeguards Agreement;
3. Storage and handling of other information necessary for co-operation with

the IAEA and other states as well as for controlling use, transfer and location of
nuclear materials that are under the jurisdiction of the Republic of Belarus.

Regardless of its size and sophistication the information system operates on four
information categories:

• description of the installation design;
• reports of inventory and material transfers;
• accounting and operational reports;
• accounting documents and reports sent to and received from the IAEA.

Promatomnadzor performs the following functions associated with the SSAC
information system:

1. Receives inventory taking reports and inventory change reports, including
information on domestic and international transfers;

2. Keeps record of all nuclear materials indicating types, quantities, locations
and persons in charge of them;

3. Processes and evaluates information obtained during inspections and
information presented by operating organisations;

4. Reviews and assesses accounting documents and reports received from
facilities; examines the causes of losses and shipper/receiver differences; verifies
amounts of material unaccounted for and the related measurement uncertainties.



3. OVERVIEW OF THE SSAC SOFTWARE/HARDWARE, 2000 YEAR
PROBLEM

Processing and preparation of accounting documents and reports is performed
directly by the operator with the aid of computer programs. Computers are mainly of
a "Pentium" class. Use is made of both standard (Access, Excel,...) and specialised
software, basically on Windows-95. The SSAC calls for the use of a range of
computer programmes. However, no standard requirements have yet been established
for software/hardware intended for the SSAC and its components. This causes certain
problems, for example, incompatibility of data formats used in transmission, etc.

The basic program used for accounting of nuclear materials was written in
FoxPro language. Since in this programme all data, including dates, are represented
in floating point format, no complex technical problems are expected to be
encountered in transition to eight-digit format used to represent dates. From the
beginning of the year 2000, reports to be submitted will use eight-digit code for dates.
As regards some routines used by the operator, it may happen that they will be
abandoned or rewritten.

Like any other accounting system the SSAC is based on measurements. The
requirements to be met by measurement methods and instruments are defined by
admissible measurement uncertainty limits and may vary depending on material
category. Measurement control programme is an essential requirement to make sure
that a measurement system is adequate and properly calibrated/re-calibrated . Control
programme makes it possible to estimate random and systematic errors and detect and
correct inconsistencies found in accounting documents. The SSAC makes use of the
following measuring and control means and instruments: seals, scales, enrichment
and quantity meters, etc., where information on dates (years) is not used for
calculations.
The SSAC employs modern Pentium-class computers, which may be safely operated
after the year of 2000 without any major modernisation. Naturally, all new hardware
introduced, especially, that with built-in software, will be selected with due regard for
the 2000 problem. We expect that Windows-95 and Windows-NT operating system
will function properly after 2000.

Currently, the computerised nuclear material accounting system do not
maintain automatic information exchange with other programs, e.g. measurement
programs. The input of all data is effected manually with duplication on hard copies,
which should, in principle, prevent any loss of information at the facility. Even
though some discrepancies may be found in the accounting data at the facility, errors
will be eliminated by Promatomnadzor operating the SSAC at the state level.

Today the accounting information is presented to Promatomnadzor partly on
magnetic media but generally on paper carriers. In the Committee the information
undergoes computer processing with consideration for previously presented data and
inspection results. Based on this work, Promatomnadzor prepares reports for the
IAEA. If any discrepancies or differences are found, investigation of anomalies is
started.

Aside from the functions associated with the implementation of the Safeguards
Agreement (i.e. fulfilment of international obligations), the SSAC has a bearing on a



number of functions of a purely national nature: internal or departmental accounting
and control, physical protection of nuclear material, financial control, etc.

It should be noted that Promatomnadzor has created a state system of
registration of ionising radiation sources. It keeps record of those types of nuclear
materials that fall outside the scope of the Safeguards Agreement and to which the
SSAC requirements are not applicable. The system contains several Excess-supported
linked databases.

4. FURTHER DEVELOPMENT OF THE SSAC

The basic lines of further SSAC development are as follows:
1. Unification of the system of accounting documents, classification and coding

of accounting data, and introduction of uniform terms and definitions.
2. Refinement of the organisational, methodical and technical requirements for

the system of accounting and control of nuclear materials, including:
- a more extensive use of international measurement standards;
- upgrading of quality control programmes;
- state attestation of measurement instruments and techniques;
- harmonisation of accounting/control procedures with internationally accepted

practice;
- a comprehensive fulfilment of the requirements of the Safeguards Agreement

between the Republic of Belarus and the IAEA.
3. Further elaboration of the legislative basis of the SSAC.
Promatomnadzor's experts take part in the development of the draft law of

the Republic of Belarus "On Uses of Atomic Energy and Radiation Protection".
The draft contains provisions regulating issues of nuclear material accountancy and
control.

4. Upgrading of the SSAC information system.
No specific requirements and standards have yet been applied to the

hardware/software of the system and its components, which creates certain
difficulties, e.g. data incompatibility in transmission, etc.

The Promatomnadzor is going to approve the use of the flexible code 10 format
developed by the IAEA for the

Onpe^ejieHHBix Tpe6oBaHHH H CTaH âpTOB K nporpaMMHOMy H TexHHnecKOMy
oGecneneHHio KaK caMOH cHCTeMbi, Taic H ee cocTaBJiaiomHx He cymecTByeT. 3TO
co3^aeT onpefleJieHHbie Tpy^HOCTH, HanpHMep HecoBMecTHMoerb c|)opMaTa
npH nepe^aHH H T.R..

B Hacroamee BpeMH ripoMaTOMHafl3op ruiaHHpyeT
Hcnojit3OBaHHe rn6Koro (|)opMaTa KO^a 10 pa3pa6oTaHHoro MAFAT3,
BHyTpHrocyaapcTBeHHtrx CHCTCM yneTa H KOHTPOJIH n/jepHbrx MaTepnanoB.
CnemiajiHCTaMH npoMaTOMHafl3opa npopa6aTbiBaioTCfl Bonpocbi BO3MO)KHoro
Hcnojib3OBaHH5i e-mail RJUL nepe^anH OTHCTOB B MAFAT3 ncnojib3ya Tene(J)OHHyio

5. In-depth study of the 2000 year problem.
The effects of the 2000 problem on the system of accountancy and control of

nuclear materials, physical protection of nuclear materials and installations have been
the matter of opinions exchange among nuclear and radiation safety specialists.



Although no serious problems have been identified, the Promatomnadzor is planning
to undertake a deeper consideration of the Y2K problem by organising a more
extensive discussion with participation of a broader panel of experts.

One of the development directions of information systems involves creation
and use of computer communication links. Some problems faced in this area are
data integrity and reliability, protection against unauthorised access, etc. Introduction
of computer communication and information processing systems will cut down time
and financial expenses associated with receiving, processing, storage and retrieval of
information.

5. OBJECTIVES OF THE SSAC DEVELOPMENT

Co-operation with the IAEA and other international organisations is viewed as
one of the prerequisites for further improvement of reliability and efficiency of the
SSAC. A success of the Programme is largely dependent on co-operation with
national accounting and control systems of the member-states. The main objectives
of the SSAC are:

- to create such a regime for the uses of nuclear energy as to minimise, at the
lowest possible costs, the possibility of unauthorised removal or misuse of nuclear
materials or acts of sabotage;

- to ensure the use of nuclear materials with maximum economic efficiency;
- to secure the fulfilment of international commitments of the Republic of

Belarus and strengthen international co-operation in the non-proliferation area. At the
same time, other forms of closer co-operation are possible with both international
organisations (IAEA, NEA, etc.) and national SSAC's which would contribute not
only to growth of expertise through exchange of experience but also to building
mutual trust between states.
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