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Overview 

• The 1993 Agreement 
• The highly enriched uranium (HEU) to low enriched 

uranium (LEU) conversion process 
• Transparency monitoring 
• Results 
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The HEU Purchase Agreement 

1993 HEU Purchase Agreement 
– Provides for the safe and permanent disposition of 

highly enriched uranium (HEU) extracted from nuclear 
weapons rendered excess by arms control 
agreements 

– United States committed to purchase low enriched 
uranium (LEU) derived from 500 metric tons (MT) 
Russian weapons-origin HEU 

– Requires reciprocal transparency measures to ensure 
nonproliferation goals are met 

– Commercial implementation by Executive Agents 
• U.S. Executive Agent is the United States Enrichment 

Corporation (USEC) 
• Russian Executive Agent is Techsnabexport (Tenex) 
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Commercial Implementation 

• USEC and Tenex specified annual delivery terms for LEU containing 30 
MT 90% HEU  

• USEC received LEU in St. Petersburg from Tenex 
– USEC paid Tenex for separative work unit (SWU) component of LEU 
– USEC transferred title of an equivalent amount of natural uranium to Tenex 

Presenter
Presentation Notes
This photo is from this past summer at the port of Baltimore, where 30B containers are being unloaded onto awaiting tractor trailer trucks.  These are 30B containers, in over-packs, of LEUF6.  Each 30B contains roughly 1.5MT of LEU (it depends on the enrichment, i.e. 3.5 % vs. 4.95% U-235 content) and is equivalent about two nuclear warheads.  
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• Russian weapons-derived LEU provides nearly half of all 
U.S. nuclear fuel and has generated approximately 10% 
of U.S. electricity consumed over the past fifteen years 

• Stable Russian access to U.S. SWU and uranium 
markets 

• Stable employment for Russian and American HEU 
scientists, engineers, and technicians for twenty years 

• 500 MT of 90% HEU converted into LEU is equal to 
approximately 20,000 nuclear warheads permanently 
eliminated 

Mutual Benefits 

Presenter
Presentation Notes
30 MT HEU eliminated each year (about 1,200 weapons)No future opportunity for theft or diversion
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The Conversion Process 

Presenter
Presentation Notes
Make a point that it is the start of the “transparency regime” and the end of the “transparency regime”Differentiate between a treaty (for example the New START treaty) and transparency monitoring.  The Agreement calls for monitoring to begin at the receipt of the HEU component.  Review the fact sheets on how many measurements, visits, man-hours, reactors used the LEU, etc. 
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Material Flow: Russia  
Russia processes HEU at four sites: 

Mayak Production Association (MPA) 

Siberian Group of Chemical Enterprises (SChE) 

Electrochemical Plant (ECP) 

Ural Electrochemical Integrated Enterprise 
(UEIE) 
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Material Flow: United States 

USEC receives 
weapons-origin 
LEU from Russia: 

USEC Paducah 

*USEC Portsmouth 

The LEU is fabricated into 
nuclear fuel at four sites: 

Areva-Richland 

Areva-Lynchburg* 

Global Nuclear Fuel 

Westinghouse 

*LEU shipments to the Areva-Lynchburg facility ended in March 2011 

*LEU receipts and processing at USEC’s Portsmouth facility ended in March 2010 
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• The 1993 Agreement broadly mandates “the parties shall 
establish transparency measures to ensure the 
objectives of this Agreement are met. . .” 

• The 1993 Memorandum of Understanding specifically 
requires “Transparency and access measures to 
guarantee that…”:  
– HEU is extracted from nuclear weapons 
– The same HEU is oxidized 
– The HEU is blended down to LEU 
– The LEU delivered to the United States is fabricated into fuel for 

commercial reactors 

• The 1994 Protocol and its 18 Annexes detail monitoring 
access and activity rights in each U.S. and Russian 
facility subject to the Agreement. 

Basis for Transparency Monitoring 

Presenter
Presentation Notes
Purchase Agreement: “parties shall establish transparency measures to ensure that the objectives of this Agreement are met.”MOU establishes four criteria for transparencyProtocol: broad monitoring locations associated with the MOU-defined criteriaAnnexes: specific access and activity rights for each monitored facility
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Implementing Transparency 
• Both countries may conduct 

monitoring visits and establish a 
permanent monitoring office 

• In Russia 
– Up to six annual U.S. visits to 

each of the four Russian 
HEU-LEU processing facilities 

– U.S. monitoring office at Ural 
Electrochemical Integrated 
Enterprise (closed in 2012) 

• In the United States 
– Up to six annual visits to the 

Paducah Plant 
– Up to two annual visits to 

each U.S. fuel fabricator 
– Russia briefly maintained a 

monitoring office in 
Portsmouth, Ohio 
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U.S. Monitoring Objectives 

Monitoring Objectives 

•  For each criterion, ensure 
consistency among Russian 
documentation, U.S. expert 
observations, and measurements from 
U.S.-designed instruments 

•  Develop overall confidence that 
Russian weapons-origin HEU is 
converted to LEU under the Agreement  

Monitoring Tools 

•  Document Exchanges of Russian 
shipping, sampling, and process 
activities 

•  Observations of significant process 
steps 

•  Measurements on uranium at key 
processing points 
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Document Exchanges 

• The United States and Russia exchange documentation 
of all material shipped, processed, and sampled under 
the Agreement 
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Observations 

• U.S. Experts observe plant operations and major material 
transformations firsthand 
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Measurements 
• U.S. non-destructive assay 

equipment confirmed presence of 
90% enriched HEU in sealed 
containers 

• Measured HEU metal, oxide, and 
hexafluoride in storage and in 
process 

• The Blend Down Monitoring 
System (BDMS) performed 
continuous, unattended HEU flow 
and enrichment measurements 

• BDMS was installed at all three 
Russian blending facilities 
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• 500 MT HEU (20,000 nuclear warhead equivalents) converted into LEU 
• One of the world’s most successful nuclear threat reduction programs 
• Unique government-industry partnership to convert excess nuclear 

weapons material into a major source of U.S. electricity 

Results After 20 Years 



IAEA Safeguards and the 1993 HEU 
Purchase Agreement  

• Article V of the 1993 Agreement States: 
   4.  “The United States shall use LEU acquired pursuant to this 

Agreement…for peaceful purposes only.” 
   5.  “LEU acquired by the United States…shall be subject to 

safeguards.” 
   6.  “The parties shall maintain physical protection of HEU and LEU 

subject to this Agreement.  Such protection shall, at a minimum, 
provide protection comparable to…INFCIRC/225/REV 2.” 

 
– In practice, all LEU material has been fabricated into fuel in facilities 

subject to IAEA safeguards reporting and used in power reactors that 
are eligible for IAEA safeguards under the U.S. voluntary offer 
safeguards agreement with the IAEA. 
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Presenter
Presentation Notes
All receipts and shipments (imports, exports and domestic shipments) made to or from the three U.S. LEU fuel fabrication plants under the HEU Agreement (i.e. Areva Richland, Global Nuclear Fuels in Wilmington, NC, and GE in Columbia SC) are reported to the IAEA each month.The receipts and shipments are documented using the DOE/NRC Form-741.The information going to the IAEA documents the grams of uranium/grams U-235 received and shipped.The DOE/NRC Form-741 information sent to the IAEA does not identify any of the LEU as being Russian down blended HEU material.When Paducah and Portsmouth imported or exported uranium, the information was provided to the IAEA in a monthly DOE/NRC report. The U.S. does not report to the IAEA domestic shipments of natural uranium or LEU performed by the Paducah or Portsmouth enrichment plants.



U.S. Fissile Materials Disposition 

• Highly Enriched Uranium 
– In 1994 and 2005, the United States declared that a total of 374 MT of HEU would be 

removed from further use as fissile material in nuclear warheads 
– 140 MT has been downblended into LEU.  Downblending of 46.6 MT HEU, or more than 

one-third of the total to date, occurred under IAEA safeguards.  This amount will 
continue to grow as downblending progresses.  

– 17.4 MT HEU was down-blended for American Assured Fuel Supply, a back-up fuel 
assurance of ~230 MT LEU for use in the event of a supply disruption 

 
• Plutonium 

– In 1994 and 2007, the United States declared that a total of 61.5 MT of plutonium would 
be removed from further use as fissile material for use in nuclear warheads 

– Under the U.S.-Russian Plutonium Management and Disposition Agreement, the United 
States and Russia each will dispose of no less than 34 MT of plutonium declared excess 
to defense needs.  
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Presenter
Presentation Notes
Note:  For U.S. domestic HEU, 174MT was declared excess to defense needs while 200MT was declared excess to nuclear weapons needs though still used for defense purposes (i.e. for naval reactors and other defense uses).  The 140MT that has already been downblended to LEU has come from the 174MT declared excess to defense needs Pu disposition (cleared) notes:Under the U.S.-Russian Plutonium Management and Disposition Agreement (PMDA), each country committed to dispose of at least 34 metric tons of excess weapon-grade plutonium. The United States’ strategy to dispose of its material involved irradiating it as mixed oxide (MOX) fuel in light water reactors.   However, due to cost increases associated with the MOX fuel approach, the Administration decided in 2013 to analyze plutonium disposition options while it slowed down activities related to the MOX fuel approach. As part of the ongoing analysis of options, it has become apparent that the U.S. MOX Fuel Fabrication Facility will be significantly more expensive than anticipated. Therefore, the President’s FY 2015 budget Request places the MOX Facility in cold stand-by while the Department further evaluates plutonium disposition options. The Department remains committed to plutonium disposition and its obligations under the Plutonium Management and Disposition Agreement and will continue to engage with Russia and others partners during this analysis.Q: If asked about the difference between the 61.5 MT of plutonium declared excess and the 34 MT under the PMDA: A: The remainder of plutonium is in various forms, including in used fuel.  Some of this material will be dispositioned as transuranic waste and for most of the remainder the disposition path is yet to be determined.
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