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Abstract XA9952492

The nuclear regulatory activities in Argentina are carried out by the "Nuclear
Regulatory Authority" (ARN). To fulfil its responsibilities, the ARN has established and
enforced a regulatory framework for all nuclear activities concerning nuclear safety and
radiological protection, physical protection and the guarantees of non-proliferation.

Concerning the guarantees of non proliferation, the SSAC includes an independent
verification system based on national safeguards inspections, evaluations and a centralised
accounting database of all nuclear materials in all nuclear activities performed in Argentina.

The ARN has implemented two computerised databases to improve its SSAC. One is
the "Safeguards Inspections System" (SIS) developed to optimise the programming of the
national inspections and their evaluation. The other is the "Nuclear Material Control System"
(SCMN) designed to improve the issuing and submission of accounting and operating reports.

To improve further the SSAC, the ARN has requested software that should be in use at
each nuclear installation in the near future. This computerised accounting database (SOP) would
increase the quality of the operator's accounting and control system.

About the change of the millennium, it is important to bear in mind that it may have an
impact not only in the dates of the safeguards reports, but also in some data generated by
software or equipment at nuclear installations used as the basis for safeguards records. For
example, computerised programs for fuel element management at the Nuclear Power Stations or
certain software and hardware in use at bulk installations would require a comprehensive review
to assure that the change of the year 2000 will not cause any problem. Besides, some of the data
generated by computerised systems at the level of installations are inputs for the three integrated
databases SCMN, SIS and SOP.

This paper describes the objectives and functions of these integrated systems and some
main aspects of the accounting databases systems related to the Y2K issue.
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1 - The Nuclear Regulatory Authority of Argentina- General Description

The "Nuclear Regulatory Authority" (ARN) performs all the nuclear regulatory activities in
Argentina. To this aim, the ARN has established a regulatory framework for all nuclear
activities concerning:

• Nuclear safety and radiological protection,
• Physical protection, and
• The guarantees of non-proliferation

The Act of the Nuclear Activity (24804), in force since April 1997, has confirmed ARN
national authority to apply a nuclear regulatory framework consisting of a registration and
license system, audits, inspections and sanctions.

The goals to be accomplished by the nuclear regulatory system are:

• To provide people with an adequate level of protection against the damaging effects
of ionising radiation,

• To ensure a reasonable level of radiological and nuclear safety in all nuclear
activities performed in Argentina,

• To ensure that nuclear activities and materials are not diverted for unauthorised
purposes and that nuclear activities are performed in compliance with all the
international commitments assumed by Argentina, and,

• To establish criteria and standards to prevent the commission of intentional events
that may lead to severe radiological consequences or the unauthorised removal of
nuclear or other materials and equipment of nuclear interest.

In regard to safeguards, the ARN issued the National Standard AR.10.14.1 which
outlines the general requirements of the State System of Accounting and Control of Nuclear
Materials (SSAC) to ensure the above mentioned objectives.

In addition, since December 1991 the "Agreement between the Argentine Republic and
the Federative Republic of Brazil for the Exclusively Peaceful Use of Nuclear Energy"
(Bilateral Agreement) is in force. A full scope safeguards agreement based on the Bilateral
Agreement, between the Argentine Republic, the Federative Republic of Brazil, ABACC and
the IAEA" (Quadripartite Agreement - INFCIRC/435) was also signed in 1991 and entered into
force on March 4, 1994. Moreover, in 1991 Argentina adhered to Tlatelolco Treaty and to the
NPT in February 1995.

2 - State System of Accounting and Control (SSAC)- The databases SCMN, SIS and SOP

The SSAC in Argentina includes:

• An independent verification system based on national safeguards inspections which are
classified in routine (interim and physical inventory verifications) design information
verification and other inspections (special, audits, etc.).

• A centralised accounting database of all nuclear materials in all nuclear activities
performed in Argentina The centralisation of these information allows checking the
coherence and consistency of the accounting data among the different "Material
Balance Areas".



Two computerised databases are in operation since 1996 to program and evaluate
national safeguards inspections and to improve the issuing and submission of accounting
reports.

• The "Nuclear Material Control System" (SCMN) to keep a centralised safeguards
accounting data and,

• The Safeguards Inspection System (SIS) to process all the national inspection data

Both databases were developed in FOX PRO for WINDOWS. They work in a multi-
user way. It is also possible to export data to calculation programs like EXCELL or
MATHEMATICALS FOR WINDOWS for different applications.

Starting from a zero level corresponding to the general administrator of the system (who
manages all the functions of the database), a tree structure of profiles is defined to assign
different levels of accessibility to each user.

Besides, each database has a consultation function based in a combination of logical
propositions applied to the different fields, that allows its intelligent interrogation, which permit
to obtain, combine, export and regroup the information for different applications. This is one of
the most important tools for the evaluation of the information.

The SCMN takes into account all the requirements arising from the national standards
and safeguards agreements in force and allows defining the facilities with its corresponding
MBAs. The MBAs can be configured in a way to fulfil the structure agreed in the relevant
Facility Attachment and the Design information.

The input data to SCMN are the accounting reports generated by nuclear installations
and LOFs for each Material Balance Area (MBA). These reports, -MBR, ICR, PIL and Concise
Notes- follow the format specified in Code 10 of the Subsidiary Arrangements-General Part of
INFCIRC/435. These reports may be entered manually or magnetically and are numbered
automatically in a sequential form. The output is the reports to be submitted to ABACC and the
Agency.

The SIS allows the issuing of "Inspection Report forms" for each MBA and for a given
inspection. The most important forms are the ones used for accounting audits, destructive and
not destructive measurements and the list of seals. Once the inspection is finished, all the
information is introduced in the SIS.

Finally, the possibility of exporting data from SIS in combination with the interrogation
function allows making statistical inferences. Examples are the analysis of the tendencies of the
MUF for a given MBA, the study of the analytical results obtained from the samples and of non-
destructive measurements, including their errors.

SIS and SCMN systems are linked to each other in different ways. The SIS takes from
the SCMN the following information:

• Configuration of facilities and MBAs,
• The inventory of nuclear material and the inventory changes for the accounting audit

forms.

If some discrepancies between the operator's records and the reports sent to ARN are
found, the inspector has to record it. Once the inspection is finished, the SIS will automatically
transfer all the discrepancies into the SCMN pending accounting list.



On the other hand, the ARN considers very important that each nuclear facility
maintains a standardised computerised accounting database since it would increase the quality
of the operator's accounting and control system. Once SOP is installed in all nuclear
installations, the occurrence of errors in the records and reports will decrease significantly. It
will also allow the sending of reports by electronic means to the ARN and it will facilitate the
operator and ARN activities concerning the control of items and batches of nuclear material and
the examination of records and reports.

SOP is also developed in FOX PRO for WINDOWS. Currently, it is being tested in
some facilities considered representative of the fuel cycle. Examples are Atucha I nuclear power
station, a fuel fabrication plant, a Research & Development Laboratory and spent fuel storage.

SOP input data are the "transfer of nuclear material form" between MBAs, other
documentation used to establish the inventory changes (e.g. measured discards, burn up, nuclear
production) and operation data that shows the stock movement. Based on these data, the system
automatically generates the accounting records (e.g. General and Subsidiary Ledgers and
Transfer Documents as well as the itemised physical inventory listing) and reports (ICR, MBR
and PIL). Therefore, the files are produced automatically reducing human errors or the
alteration of correction procedures to the ledgers.

3. - The year 2000 issue in Argentina

Since the Y2K potential threat came into the attention of national authorities, the
Government of Argentina has put in place a co-ordinated action plan to deal with it in various
areas. Particular emphasis is given to those areas in which a problem with the change to the year
2000 may cause a damage to people. Recently, an Executive Order has requested all national
organisations to perform a thorough analysis and evaluation about the possible impact of the
Y2K.

As part of the plan, all government organisations have to design a strategy work plan to
cope with the Y2K problem. A complete report on the status of each installation or equipment,
including remedy measures should be sent to the State Secretary of the Public Function.

The ARN has to assure that operators of nuclear installations as well as users of
radioactive materials have reviewed their software, hardware or equipment and have established
an adequate strategy to deal with the Y2K potential problems.

Regarding nuclear installations, the ARN has focused its efforts in those heavily
instrumented and with electronic controls in which the impact of the Y2K can directly affect
basic operations, in particular in the nuclear power stations. The audit to be carried out by the
operators should follow guidelines and procedures for the identification of relevant Y2K
problems, development of corrective actions, testing and solution planning.

The ARN has established a special team to make appropriate requirements of
information to the two nuclear power stations in operation (Atucha I and Embalse NPPs) to:

• Analyse and define the sources of potential problems: software, hardware, embedded
systems, and so on.

• Make any requirement to the operators for checking the systems.
• Make the control and auditing of the checking.
• Analyse the results in order to ensure that the conditions set forth in their respective

licenses will continue to be fulfilling in the Y2K transition.

The operators should present a complete report to the ARN including suggested remedy
actions, when appropriate. The ARN is also auditing their relevant systems, equipment and
instruments.



From the safeguards viewpoint, the ARN has requested to pay special attention to the
generation of all input data necessary to run the software for fuel element management and the
determination of plutonium production. Specifically, ARN requests information about:

• Loading date of the fuel elements into the core
• Unloading date of the fuel elements from the core
• Daily thermal power
• Daily neutron flux.
• Location of each fuel element into the core
• Daily temperature and pressure in the loading channel of the fuel elements
• Transferring date of the fuel elements from ponds to canisters (only for Embalse NPs).

The operator has to pay special attention to all instruments and equipment that generate
those chronological data.

In addition, the ARN must check its own systems. It has to verify that those related with
the State System of Accounting and Control (SSAC) will be Y2K ready.

Foreseeing the future impact of the Y2K problem, the ARN has made certain
specifications to avoid future changes in the SCMN, SIS and SOP due to this issue. Therefore,
the databases fields related with dates already bear four digits for the year. The same is
applicable to all the routines involving dates (i.e. the sum of inventory change between two
dates, the inventory at the date of the current inspection, etc.).

SCMN and SIS are implemented in the central server of the ARN in a mainframe of
Windows, which has been tested to be Y2K ready. After a thorough review, the ARN concluded
that at the SSAC level there is no risk of problems with the Y2K.

Although SOP is also software designed to manage four digits for the year field, some
of the input dates come from the internal clock (RTC) of the hardware where it is installed.
Therefore, it is also important to check in all installations and LOFs the hardware that will bear
SOP to be sure that no problems will occur with the Y2K.

In Argentina, the nuclear material is distributed in 44 facilities and LOFs subject to the
State System of Accounting and Control, ABACC and IAEA safeguards. The nuclear fuel cycle
devoted to power generation comprises all facilities from uranium mining to nuclear power
plants. Other facilities are research reactors, analytical, research and development laboratories
and storage. Since not all installations are equipped with the same hardware and software and
the complexity of their accounting system varies from one to another; a first step in establishing
priorities is to have a clear picture of their status.

Prior the implementation of SOP, the ARN is requesting the operators to perform all
necessary checks to ensure that the hardware is Y2K compatible. Similar requirement is
applicable to any software that nuclear installations use for the accounting and control of
nuclear materials (i.e., Nuclear power stations, conversion and fuel fabrication plants, etc.).

From the physical protection viewpoint, any operator handling nuclear material has to
fulfil the National Standard AR. 10.13.1 (Physical Protection of Nuclear Materials &
Installations). Regarding the impact that the coming Year 2000 could bring, the ARN has
recently requested to all operators a review of their physical protection systems. This review
includes software; hardware and equipment related to physical protection systems.



4- Some considerations about Atucha I and Embalse NPPs and the Y2K

Atucha I is an "On load reactor" using natural and low enriched uranium (less than 1%)
as fuel and heavy water as coolant and moderator material. The rate thermal output is 1179 Mw
Th with 357 Mwe.

A central computer is connected in a UNIX net that permits to read process and display
data into and from the control room to monitor the operation of the NPs.

This Unix net has an online software system called PRODEC done in CLIPER, that
performs the management of fuel elements and allows to know on real time their physical
locations (fresh fuel storage, spent fuel ponds, reactor core channels). It also provides power
history, total U and U235 (initial content), plutonium and burn-up of each fuel element.
Therefore, from the point of view of safeguards, PRODEC provides the inventory list of all
nuclear material and Pu production.

Detectors located in the refuelling machine send a signal to the central server when a
fresh or semiburnup fuel is loaded into the core. They also send a signal when a fuel is changed
to a different channel position or it is unloaded from the core. When the signal arrives to the
server the Real Time Clock (RTC) gives the date and hour to PRODEC.

On other hand, software PUMA that runs in the same net allows to calculate the axial
neutron flux in each channel taking into account the position of the control rods. The neutron
flux is another input data to PRODEC to calculate the burn-up, power history and nuclear
production. As input information, PUMA needs data from the flux detectors, power production
and the position of each control rod. In all cases the data are entered manually.

Concerning the change to the year 2000, the operator started a program consisting of
several steps. The first one was the review of PRODEC and PUMA. This review showed that
both programs bear four digits for the year. A second one, it is the analysis of the operator
together with the supplier of the server, that the RTC will be Y2K compatible. Additionally, the
operator is also successfully completing a progression test on real time from 1999/12/31 up to
2000/01/01. The third step is the verification of the hardware to be sure that not impact would
be occurred because year 2000 is a leap year.

One important issue that should not be underestimated is the existence of embedded
systems that may contain functions related to dates. Thus, a careful study of these systems is an
important step in the process of assuring that the Y2K will not cause problems. At present, the
operator is checking that there is no embedded system in the central console, refuelling
machines, detectors of position of fuel rods etc., which can influence the date.

Anticipating the use of SOP in every installation, the ARN and the operator of Atucha-1
are trying to define and implement. the links between SOP and PRODEC. The Transfer
Documents for fresh fuels are one of the input dates of SOP, which would transfer these data to
PRODEC, which in turn will allow transferring the inventory lists to SOP. PRODEC will also
permit to calculate Pu records for SOP General Ledger.

Embalse NPs is a PHWR Candu type with 2015 MW Th and 600 Mwe. It has also
appropriate database systems for controlling the nuclear power station and the management of
fuel bundles. Nuclear production (Pu) is calculated by software supplied by Canada.

At present, the operator is reviewing not only national and supplied software and
hardware, but identifying all the embedding system supplied by the contractors that can affect
the accounting systems for safeguards purposes.



5 - Final Remarks

As part of a national action plan, the ARN has started a thorough review of the potential
impact of the year 2000 at installations heavily instrumented or computerised and so required
special attention.

In its review, the ARN is given priority to such cases where a problem with the year
2000 may cause a negative impact on radiological and safety areas. Therefore, at nuclear power
stations, emphasis is focused on these matters. However, safeguards and physical protection
aspects are also important and are being considered simultaneously. A remedy action in certain
basic systems or equipment because of nuclear safety would indirectly resolve a safeguards
problem.

Concerning safeguards, the SCMN and SIS software already take into account the
change to year 2000. On the other hand, the server and the internal net of the ARN have been
checked to support the Y2K transition. Therefore, at the level of the State (ARN databases), no
problems with Y2K are expected.

Since the ARN will require to all nuclear installations the use of SOP in their safeguards
records and report systems, priority is given to complex installations like power reactors and
fabrication plants that have computerised systems, hardware or equipment that can be affected
by the Y2K.

Due to the Y2K and the tight link between SOP and the operator's records and reports
system, the ARN is focusing its effort to review jointly with the relevant operators the whole of
the safeguards information (from the source data up to the reports) to detect any problematic
point. Additionally, the ARN is requiring operators to make proposals about possible remedy
actions.

Recently, to fulfil the IAEA's request of information concerning safeguards and
physical protection possible problems due toY2K, the ARN has requested to all operators to
report their review of the Y2K issue.
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