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Near Real Time Materials Accountancy (NRTMA) is the leading edge technical solution
employed by BNFL for in-process verification and timely detection of anomalies. It facilitates
Safeguards inspection without intrusion and safeguards interim assurance without a monthly
plant shut down.

BNFL has been committed to the development of NRTMA for commercial plutonium plants.
This multimedia poster presentation describes the features of Thorp and SMP relevant to the
application of NRTMA, and then the statistical engine of NRTMA, which has many features
in common across the two systems. This final point renders BNFL's implementation of
NRTMA eligible for application to other nuclear and non-nuclear installations.

NRTMA is operational in the Thermal Oxide Reprocessing Plant (Thorp). NRTMA supports
fulfilment of the monthly timeliness component of the safeguards approach so that Thorp can
remain operational between annual Physical Inventory Takings (PITs). The In-Process
Inventory (IPI) is determined by for each vessel, or group of vessels, based on determination
of weight and assay (or volume and concentration) or process models. Data trending enhances
the quality of important sources of data. Plant status rules are used to determine times when it
is appropriate to determine the IPI. The number of IPIs is currently some tens per annual
campaign (PIT to PIT), although the NRTMA System can accommodate more.

NRTMA is an intrinsic element in the safeguards and nuclear materials control and
accountancy arrangements for the Sellafield MOX Plant (SMP). This fulfils the timeliness
component of the safeguards approach and does not require monthly clean out or run down
for verification. The SMP is a batch process. In a plant location, there is a "Window of
Opportunity" for determining that component of the inventory while it is stationary. The IPI
can be determined when the "Windows of Opportunity" for the entire Works Accountancy
Area align. There are potentially many opportunities per day (several thousand per annum) for
IPI determination. Those IPIs when the quality of materials measurement is optimal are used
to close the short-term materials balance. The SMP NRTMA System will have daily balances.

BNFL has a policy that new plants which process direct use materials require superlative
standards of materials control and demonstrable safeguards without affecting operations. The
Company is committed to utilise the extensive range of analytical and diagnostic tools which
have been developed as a modular materials control toolkit provided by the NRTMA System.
At the plant design stage, the NRTMA System has been used to evaluate design options. The
effect of fundamental decisions regarding the number, size, shape and orientation of process
vessels on NRTMA System performance were quantified. Stochastic Models, as surrogates
for the plant and its measurement system, further allowed the NRTMA Systems to be tested
and evaluated in time for plant commissioning. Training experience in the use of NRTMA
before active operations begin, already provided to operators, has been extended to include
inspectors.

The NRTMA System has a module to allow the parameters for the Joint Page's Test to be
derived, based upon the operator's choice of plant and safeguards parameters including
campaign length, balance frequency, measurement uncertainty, timeliness targets, and false
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alarm probability. Once a campaign is under way, IPIs are used, along with information about
Receipts and Shipments, to close the materials balance at frequent intervals. Error
propagation, optionally incorporating systematic as well as random uncertainties is
undertaken as the balances are calculated. The resulting sequence of Inventory Differences is
subjected to a process of sequential analysis to test if the results fall within acceptable limits.
Any alarms from the testing process are further investigated by a comprehensive range of
advanced diagnostic tools designed to respond to single and multiple anomalies involving
flow paths and inventory items as well as apparent abrupt and protracted events. Further
features are included to allow the campaign to be taken out of alarm, pending resolution of
existing anomalies, to maintain the NRTMA System in a constant state of readiness to support
high quality materials control and safeguards.
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