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    Abstract

        
            This publication is Part 4 of a safeguards training course in Nuclear Material Safeguards for enrichment plants. This part of the course deals with diversion scenarios and safeguards activities at gas centrifuge enrichment plants.
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                    Safeguards training course: Nuclear material safeguards for enrichment plants

                    
                        Conference

                    The main objective of this training course is to provide the course participants with the necessary skills to perform their inspection activities at enrichment plants. As background information, a variety of enrichment technologies will first be characterized and compared followed by a review of basic cascade, gas centrifuge, and gaseous diffusion theory. To focus on gas centrifuge and gaseous diffusion technology, the major components and systems of gas centrifuge and gaseous diffusion enrichment plants including their function in routine LEU production will be identified. The objectives of safeguards at an enrichment plant, including those agreed to in the Hexapartite Safeguardsmore » Project, will then be described. Discussion will then focus on potential diversion scenarios at both a centrifuge and diffusion enrichment facility and applicable safeguards inspection activities for detecting these scenarios.« less
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                    Safeguards training course: Nuclear material safeguards for enrichment plants

                    
                        Conference

                    The main objective of this course is to provide the course participants with the necessary skills to perform their inspection activities at enrichment plants. As background information, a variety of enrichment technologies will first be characterized and compared followed by a review of basic cascade, gas centrifuge, and gaseous diffusion theory. To focus on gas centrifuge and gaseous diffusion technology, the major components and system of gas centrifuge and gaseous diffusion enrichment plants including their function in routine LEU production will be identified. The objectives of safeguards at an enrichment plant, including those agreed to in the Hexapartite Safeguards Project,more » will then be described. Discussions will then focus on potential diversion scenarios at both a centrifuge and diffusion enrichment facility and applicable safeguards inspection activities for detecting these scenarios. This report presents a discussion on basic separation and cascade theory, uranium hexafluoride, and detailed separation theory, including gas centrifuge and gaseous diffusion.« less
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                    Training course on nuclear material safeguards for enrichment plants, Vienna, Austria, November 14--18, 1988: Report of foreign travel

                    
                        Technical Report
                            Cooley, J; Swindle, Jr, D; Von Halle, E
                            

                    J. N. Cooley, manager, Safeguards Studies Department; E. Von Halle, head, Technical Resources Section; and D. W. Swindle, Jr., director, International Technology Programs Division, Martin Marietta Energy Systems, Inc., traveled to Vienna, Austria, November 9--20, 1988, to conduct a 5-day uranium enrichment safeguards training course for the International Atomic Energy Agency (IAEA). The course was developed and conducted by Energy Systems for the IAEA through the US. Program for Technical Assistance to IAEA Safeguards (POTAS) under Task B.48. Titled ''Nuclear Material Safeguards for Enrichment Plants,'' this second session of the course was held on November 14--18, 1988, for 15 IAEAmore » inspectorate and support division personnel. The course was developed and initially taught in 1987 to train IAEA professionals whose responsibilities require knowledge of safeguarding nuclear material at enrichment plants on the safeguards-relevant principles of enrichment technology, particularly as related to centrifuge enrichment facilities. Based on comments received during initial training session, the course and reference materials were revised, updated, and expanded. The main objective of the course is to provide participants with the necessary skills to perform their inspection activities at enrichment plants. Overall, the course was very well received; the four-part course manual was especially appreciated because of the text accompanying the view graphs. The general consensus was that the course should be repeated so that inspectors who could not be accommodated in this session will have a chance to be trained in this important area of safeguards.« less
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                    Next Generation Safeguards Initiative: Analysis of Probability of Detection of Plausible Diversion Scenarios at Gas Centrifuge Enrichment Plants Using Advanced Safeguards

                    
                        Conference
                            Hase, Kevin; Hawkins Erpenbeck, Heather; Boyer, Brian
                            

                    Over the last decade, efforts by the safeguards community, including inspectorates, governments, operators and owners of centrifuge facilities, have given rise to new possibilities for safeguards approaches in enrichment plants. Many of these efforts have involved development of new instrumentation to measure uranium mass and uranium-235 enrichment and inspection schemes using unannounced and random site inspections. We have chosen select diversion scenarios and put together a reasonable system of safeguards equipment and safeguards approaches and analyzed the effectiveness and efficiency of the proposed safeguards approach by predicting the probability of detection of diversion in the chosen safeguards approaches. We analyzedmore » the effect of redundancy in instrumentation, cross verification of operator instrumentation by inspector instrumentation, and the effects of failures or anomalous readings on verification data. Armed with these esults we were able to quantify the technical cost benefit of the addition of certain instrument suites and show the promise of these new systems.« less
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                    Report of foreign travel: Training course on enrichment plant safeguards, Luxembourg, June 18--22, 1990

                    
                        Technical Report
                            Cooley, J; Swindle, Jr, D
                            

                    During the period of June 13--23, 1990, J. N. Cooley, manager, Safeguards Studies Department International Technology Programs Division, and D. W. Swindle, Jr., director, Technical Integration, Environmental Restoration Division, Martin Marietta Energy Systems, Inc., traveled to Luxembourg City, Luxembourg, to conduct a 5-day uranium enrichment plant safeguards training course for the European Atomic Energy Community (Euratom) Safeguards Directorate. The course is designed to train safeguards professionals, responsible for safeguarding nuclear material at enrichment plants, on the safeguards-relevant principles of enrichment technology. Because Euratom inspects both centrifuge and gaseous diffusion enrichment plants, the course material was revised and expanded to includemore » safeguards principles for both enrichment technologies. The main objective of the course is to provide the course participants with the necessary skills to perform their inspection activities at enrichment plants. 7 refs.« less
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