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A MODEL TO IMPROVE EFFICIENCY AND EFFECTIVENESS OF SAFEGUARDS
MEASURES.
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Argentine Nuclear Regulatory Authority, Buenos-Aires, Argentina

The main purpose of our current studies is to analyse the measures to be adopted tending to
integrate the traditional safeguard measures to the ones stated in the Additional Protocol (AP). A
simplified nuclear fuel cycle model is considered to draw some conclusions on the application of
integrated safeguard measures. This paper includes a briefing, describing the historical review
that gave birth to the A.P. and proposes a model to help the control bodies in the making decision
process.

In May 1997, the Board of Governors approved the Model Additional Protocol (MAP) which
aimed at strengthening the effectiveness and improving the efficiency of safeguard measures. For
States under a comprehensive safeguard agreement the measures adopted provide credible
assurance on the absence of undeclared nuclear material and activities. In September 1999, the
governments of Argentina and Brazil formally announced in the Board of Governors that both
countries would start preliminary consultations on one adapted MAP applied to the Agreement
between the Republic of Argentina, the Federative Republic of Brazil, the Brazilian-Argentine
Agency for Accounting and Control of Nuclear Materials and the International Atomic Energy
Agency for the Application of Safeguards (Cuatripartite Agreement/INFCIRC 435). In December
1999, a first draft of the above mentioned document was provided as a starting point of
discussion. During the year 2000 some modifications to the original draft took place. These were
the initial steps in the process aiming at reaching the adequate conditions to adhere to the A.P. in
each country in a future

Having in mind the future AP implementation, the safeguards officers of the Regulatory Body of
Argentina (ARN) began to think about the future simultaneous application of the two types of
safeguards measures, the traditional and the non traditional ones, what should converge in an
integrated system. By traditional safeguards it is understood quantitative verification of nuclear
material inventories complemented by containment and surveillance measures and by non-
traditional safeguard it is understood the qualitative measures stated in the A.P. The
implementation of this integrated system will impact directly in the inspection effort, which will
be limited by budget constraints. Besides, considering that the implementation of the new
qualitative measures merely added to the traditional ones will substantially increase inspection
costs related, not necessarily improving efficiency; it seems reasonable to attempt finding new
ways of maintaining an adequate level of detection and deterrence. As a conclusion, an
optimization in the distribution of a nearly fix budget must be strongly considered.

A nuclear fuel cycle model is proposed where the nuclear power plants are fed with only natural
uranium fuels assemblies. The model stated describes some generic sequential stages to be
covered. In addition, a generic acquisition path of nuclear material with their strategic value
associated is assumed. Many factors had been considered in this analysis, such as the diversion at
any stage of the nuclear fuel cycle, the strategic value of the nuclear material and the cost related
to make this hypothesis true. In our approach the cost of the detection measure, considerably vary
from one stage to another in the nuclear fuel cycle. In this exercise some general bounded
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conditions are assumed and they are combined with the factors already mentioned. To carry on
this study the stages at which the lowest detection probability is got are identified. Once these
points had been found, it is possible to define the stages at which the traditional safeguards
measures had better been complemented to the non traditional ones without getting as a result any
significant decrease of the confidence in the total detection probability, improving safeguard
effectiveness and efficiency.
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