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Mr. M. Farnitano

[SPO Liaison Officer
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International Atomic Energy Agency

Agence internationale de l'énergie atomique
MexayHapoaHoe areHTCTBO O aTOMHON IHEDr MM
Organismo Internacional de Energia Atomica

Atoms For Peace

Wagramer Strasse 5, P.O. Box 100, A-1400 Vienna, Austria
Phone: (+43 1) 2600 e Fax: (+43 1) 26007
E-mail: Official Mail@iaca.org e Internet: http://www iaea.org

In reply please refer to: M2.05-USA
Dial directly to extension: (+431) 2600-22203

U.S. Mission to the International Organizations

in Vienna (UNVIE)
Wagramer Strasse 17 - 19
A-1220 Vienna

Dear Mr. Farnitano,

2004-08-18

With reference to the U.S. Support Programme, I am pleased to provide the following new Task

Proposal.

04/TNS-010 Development of ISOCS Self Modeling Capabilities

This task is part of the Improved Techniques and Instruments for Verification of Nuclear Materials in
Waste and In-plant Processes. The project manager is Mr. Lebrun.

Please inform me at your earliest convenier

ce whether the content of the proposal is acceptable to the

U.S. Support Programme or if you would like to introduce any amendments. In your reply, please also
provide the name(s) of the U.S. contact person(s) responsible for the task.

Upon acceptance of the proposal, the [AEA

will transmit the Task Outline to you indicating the name

of the Agency task officer. Our understanding is that the U.S. Support Programme and the Agency
task officer will then establish a detailed task workplan.

“

I would also like to express the a_ppreciatior}f a(jff{he Agency for the valuable contribution provided by

the U.S. Support Programme to the Agency’
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Enclosure

cc: Ms. S. Pepper, USSP Coordinator

5isa \eguards efforts.
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TASK PROPOSAL PART
1. Task Proposal
1.1 Task Proposal ID: 04/TNS-010 Date received in SPA:  2004-07-14
1.2 Task Title: Development of ISOCS Self Modeling Capabilities
1.3 Requester / Division / Section: Lebrun /SGTS/TNS
1.4 Is this a CFE task? No
1.5 Task Category: A
1.6 Is this a joint task for MSSPs? No
1.7 Is multiple acceptance required? No

If 1.6 or 1.7 is yes, indicate the reason:

2. Project

2.1 Project ID: SGTS-009 Project Type:

2.2 Project Title: Improved Techniques and Instruments for Verification of Nuclear Materials in Waste
and In-plant Processes

2.3 Project Manager / Division / Section: Lebrun /SGTS/TNS

3. Safeguards Requirement Identification

3.1 What is needed, why and when:

In 2003, the Agency introduced the use of numerically calibrated gamma spectrometry systems for safeguards
applications. After competitive evaluation with similar products from other suppliers, the In Situ Object
Counting System (ISOCS) from Canberra Industries was selected for assay of uranium retained in waste and as
hold up in a fuel fabrication plant. ISOCS demonstrated its capability in performing numerically calibrated
camma spectrometry even in the absence of representative material for calibration.

Beyond, uranium and plutonium holdup measurements and waste assays, a wide range of safeguards applications
are foreseen. In particular the quantitative determination of uranium mass and enrichment in powders, pellets,
pins and even fuels assemblies could be envisaged. ISOCS, or other similar products, may also be used to assay
samples in the field and thus could limit the shipment of samples to IAEA laboratories.

The ISOCS method consists in computing the absolute efficiency of the detector for a given measurement
geometry.

Generic geometry templates allow the user to provide the geometrical and composition information to the
transport model, which calculates the absolute detector efficiency using a detector characterization database.

Consequently, the accuracy of the calibration is dependent on the information provided to the model.

[SOCS takes care of correcting for the geometrical distribution ot the source and the transport of gamma rays to
the detector. Corrections include the absorption in the structure materials and matrixes but also for the self-
absorption in the source itself. [SOCS was originally developed to assay fission products for waste management
and decommissioning applications which represent signiticant markets. However, because of the limited market
for applications related to accountancy and safeguards verifications, investments where not made yet to optimize
[SOCS for assaying significant quantities of nuclear materials. In particular, at the present time, correct
modeling -and thus appropriate correction for self-attenuation- requires assumption on the nuclear material
thickness. To cope with this situation, and to get assurance that modeling is representative SGTS recommends to

use an intrinsically calibrated code (FRAM) in order to verify that enrichment (or isotopic composition) returned
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by ISOCS is consistent with FRAM results. When not consistent, the modeling is therefore manually tuned up In
order to meet agreement. Whatever useful, this procedure is tedious and requires a high expertise level, which 1s
not consistent with routine deployment of ISOCS.

The Agency needs to have FRAM and ISOCS coupled to automate the above-described approach. In addition to
the coupling of codes, methods could be developed to assist self-modeling in the case of uranium and plutonium
assay. For instance, specific behavior of the gamma rays in the energy range around the absorption discontinuity
(k-edge) should be automatically interpreted in order to decide which parameter to refine in the model (matrix
density, nuclear material mass fraction, wall thickness). ISOCS should implement these methods to
automatically change the specified parameter in order to reach convergence on enrichment or total activity figure
returned by analysis of each gamma line.

The task should therefore have two axes:

1 Define the methods for automatic improvement of the modeling,
[ Tmplementation of the methods in ISOCS (e. g. coupling of FRAM and ISOCS).

The second step might include improvement of the man-machine interface. In particular the template based
interface does not feed back any graphical interpretation of the data entered by the user which makes difficult the

data input checking.

3.2 How will the task results be used and by whom:

Effectivness of the IAEA safeguards verifications will be improved as the SG department will have an improved
general purpose tool able to quantify nuclear material in in waste or retained as hold up or more generaly in any
form where experimental calibration is not practical.

ISOCS safeguards application range will be enlarged and the requested expertise level for its use will reduce
thus facilitating ISOCS deployment for routine applications. Quality control of the interpretation will be
enhanced.

As ISOCS is based on IMCA, further developement of ISOCS complies with the standardization and
sustainability policy of the department.

3.3 Consequences if task is not performed:

The Agency will not take full advantage of the potential of numerically calibrated gamma spectrometry.
Expertise level for the interpretation of ISOCS measurements will remain high and would limit ISOCS
deployment for routine applications.

The quatitative verification of NM retained in waste or as hold up in plant process lines will still be containgent
on the availability of experts to systematically assist SGO.

4. IAEA Proposed Work Outline

4.1 Major task stages with timing:

The Agency foresees the involviment of a RacD laboratory to develop and specify the concepts together with
ISOCS supplier for the software implementation. Timeframe is indicated relatively to the Task Acceptance date
(TA).

Major steps of the task are as follows:

- IAEA to develop user requirements:
Duration: 3 months, Delivery time: TA+3 months
Deliveries: user requirement document
- MSSP R&D lab to study the methods applicable to self-optimization of the modeling:
Duration: 12 months, Delivery time: TA+15 months
Deliveries: Principles and algorithms specifications
- MSSP contractor to modify ISOCS in order to implement FRAM coupling and develop the ISOCS capability
for integration of automated self-optimization of the modeling:
Duration: 12 months, Delivery time: TA+15 months
Delivery: Modified version 1 of ISOCS software and related documentation
_ MSSP contractor to implement the automated self-optimization methods developed by the R&D laboratory:
Duration: 6 months, Delivery time: TA+21 months
Delivery: Modified version 2 of ISOCS software and related documentation

Timing will be update upon acceptance ot the task.
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4.2 Support Division(s) / Section(s): SGTS /' TNS

4.3 End User Division(s) / Section(s): SGOA /OAl, OA2
SGOB /OB1, OB2
SGOC /0OC1, OC2, OC3

4.4 Estimated duration in months: 21

5. Safeguards Approval Process - not displayed

6. Acceptance by MSSP(s)

6.1 MSSP(s) to which the task is proposed: Date accepted: Agency Task ID:
USA
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