
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Information Technology Solutions

Safeguards and Security Issues 

Development of Regulations for 
Spent Nuclear Fuel Reprocessing Facilities

REGULATORY GAPS 

DISCUSSED IN THIS 

SECTION:  

 

 Gap 4 - Exclusion of 

Irradiated Fuel 

Reprocessing Facilities 

in 10 CFR 74.51 

 

 Gap 8 - Risk-Informing 

10 CFR Part 73 and  

10 CFR Part 74 
 

 Gap 17 - Diversion Path 

Analysis Requirements 
 

 Gap 18 - Approaches 

toward Material 

Accounting 

Management 
 

 Gap 20 - Advanced Fuel 

Cycles and Transuranic 

Special Nuclear Material 

(SNM) Classification 

Part of NRC’s mission, beyond ensuring adequate protection of public health and safety, 
and protecting the environment, is to promote the common defense and security.  To 
meet its mission, the NRC implements licensing and oversight programs for material
control and accounting (MC&A) and physical protection.  As part of its efforts to develop 
a regulatory framework for reprocessing facilities, the NRC is evaluating its licensing and 
oversight programs for MC&A and physical protection to ensure that reprocessing 
operations provide adequate protection and ensure the secure use of nuclear materials. 

NRC’S SPECIAL NUCLEAR MATERIAL 

CLASSIFICATION FRAMEWORK 

NRC divides special nuclear material (SNM) 

into three main categories, according to the risk 

and potential for its direct use in a fissile 

explosive or for its indirect use in the production 

of nuclear material for use in a fissile explosive: 

• Strategic SNM (SSNM) – indentified as 

Category I quantity 

• SNM of moderate strategic significance 

– identified as Category II quantity 

• SNM of low strategic significance – 

identified as Category III quantity 

 

NRC regulations in 10 CFR 73.2 and 10 CFR 

70.4 define the types and quantities of SNM that 

correspond to each category.  The NRC’s 

MC&A and physical protection programs use 

this classification framework to establish 

security and safeguards requirements that are 

commensurate to the risks presented by the 

theft, loss, or diversion of these materials.  

 

NRC’S RESPONSIBILITIES FOR MC&A AND 

PHYSICAL PROTECTION 

Material control means the use of control and 

monitoring measures to prevent or detect loss 

of SNM.  Material accounting is defined as the  

use of statistical and accounting measures to 

maintain knowledge of SNM quantities 

present in each area of a facility.   It includes 

the use of physical inventories and material 

balances to verify the presence of material or 

to detect the loss of material through theft or 

diversion.  NRC's MC&A requirements are 

graded based on the significance of the 

material or facilities being protected.  The 

NRC establishes regulations for MC&A in 

10 CFR Part 74, and assesses compliance 

with these requirements through a 

comprehensive licensing, inspection, and 

oversight program. 

 

Physical protection consists of a variety of 

measures for the protection of nuclear 

material or facilities against sabotage, theft, 

and diversion.  NRC's approach to physical 

protection is graded based on the 

significance of the material or facilities being 

protected.  NRC establishes physical 

protection requirements in 10 CFR Part 73 

and assesses compliance with the 

requirements through a comprehensive 

licensing, inspection, and oversight program. 



 

IMPROVEMENTS TO MATERIAL 

ACCOUNTING MANAGEMENT 

Modern reprocessing facilities are likely to 

have large throughputs and inventories. 

Currently, 10 CFR 74.59(f) gives 

predefined quantity limits and timeliness 

requirements for Category I facilities, which 

must perform physical inventories every 6 

months.  Predefined limits on inventory 

difference determinations and the 

frequency of inventory periods could pose 

a challenge for reprocessing facilities.  

Improved technology, such as near real-

time accounting, has been used at certain 

overseas reprocessing plants. This and 

other technologies can provide a more 

frequent inventory analysis without a 

facility shut-down, and will facilitate 

meeting the current timeliness and quantity 

goals.  Without the assistance of modern 

technology, meeting the established 

timeliness and goal quantities could be a 

challenge for new reprocessing facilities. 

 

DIVERSION PATH ANALYSIS 

Currently, there are no existing regulations 

for a diversion path analysis requirement in 

10 CFR Part 74.  Establishing diversion 

path analysis requirements could make 

10 CFR Part 74 more risk-informed and 

would provide an effective detection and 

response program to mitigate potential 

safeguards vulnerabilities and system 

weaknesses. 

 

ADVANCED FUEL CYCLES AND 

EXPANDED SNM CLASSIFICATION 

Existing regulations do not address the 

security risks of certain fissile elements, 

such as americium (Am) and neptunium 

(Np), which can be separated in more 

advanced fuel cycle separations, because 

these elements are currently not regulated 

or treated as fissile material or SNM.  

Some advanced fuel cycle separation 

methods have the ability to separate 

actinides, such as Am and others, resulting 

in separated and pure fissile products. 

Currently, these advanced fuel cycle 

separation methods are not industrially 

mature and are still being researched.  The 

NRC will continue to monitor industry 

interest in these alternative separation 

processes, and consider if additional 

changes to its requirements are needed. 
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RISK INFORMING NRC’S SECURITY 

AND MC&A REQUIREMENTS 

The current quantity-based categorization 

scheme in the existing regulations may not 

adequately address the different attributes 

and risk levels of materials that could be 

handled in a reprocessing facility.  

Accordingly, current requirements may 

result in excessive safeguards and security 

measures for relatively unattractive 

materials.  A new material categorization 

scheme for 10 CFR Part 73 and 10 CFR 

Part 74 that incorporates attractiveness 

levels, based on material composition for 

currently designated SNM,  could provide a 

more risk-informed approach for protection 

of material involved in reprocessing 

processes.  The NRC may consider 

alternative risk-informed regulatory 

approaches that consider other factors, 

beyond type and quantity, which contribute 

to the overall attractiveness of commercial 

fuel derived from reprocessing. 

 

EXCLUSION OF REPROCESSING 

FACILITIES FROM CATEGORY I 

MC&A REQUIREMENTS 

The regulation in 10 CFR 74.51 currently 

excludes reprocessing facilities from 

Category I material control and accounting 

(MC&A) requirements.  Category I 

reprocessing facilities would not have the 

same MC&A requirements as other 

Category I facilities if the exclusion is not 

removed, yet comparable requirements 

may be needed to protect against theft and 

diversion of separated special nuclear 

material and other materials. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


