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NRC Regulatory Approach
• Three general areas, with ALARA

– Prescriptive requirements
– Risk informed/performance based
– Minimum criteria or areas for review

Mi i it i i l d th• Minimum criteria include, among others:
– Design criteria, GDC/BDCs
– Technical specifications
– Training and qualifications of personnel

• These support redundancy, diversity, and 
defense in depth, and safety functions
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What Are GDC/BDC?
The NRC establishes minimum requirements for proposed 

facilities or applications of licensed radioactive materials that 
provide:
– assurance that important to safety SSCs will have the ability and 

reliability to perform their intended safety functions 
– assurance that uncertainties and errors, from design and analysis, 

and unknowns, are adequately addressed
– adequate defense in depth– adequate defense in depth
– redundancy and diversity
– assurances that balance of plant and unanalyzed situations do not 

negatively impact safety

NRC regulations frequently identify these minimum requirements 
by terminology:
– General Design Criteria (GDC) or Baseline Design Criteria (BDC)
– Where used, GDC and BDC are essentially synonymous, 

although the GDC term is more prevalent in the regulations and 
tends to be more specifically stated.
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SSC = Structure, System, or Component
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Currently …
• Reprocessing and recycling (R&R) 

facilities are production facilities
• Regulated under 10 CFR Part 50

– GDC in 50.34 and Appendix A
• Analogs might apply to R&R facilities• Analogs might apply to R&R facilities

– Other sections of Part 50 imply additional 
GDC (e.g., Appendix F, Appendix I, Appendix 
S)

• GDC specific to R&R are needed to 
address the large quantities and types of 
radionuclides at these facilities 
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Part 50: 
Previously Proposed Appendix P

• 50.34(a)(3) (i) footnote: “GDC for chemical 
processing facilities are being developed”

• “General Design Criteria for Fuel 
Reprocessing Plants” 
– 39 Federal Register 26293, July 18th, 1974
– Indefinitely deferred on April 19th, 1984 until 

needed for NRC’s regulation of a reprocessing 
facility (49 Federal Register 16699, April 19th, 
1984).  

• 27 GDC in 7 categories
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Part 50:
Previously Proposed Appendix Q

• 50.34(a)(3) (i) footnote: “GDC for chemical 
processing facilities are being developed”

• “Design Criteria for Protection of Fuel 
Reprocessing Plants and Licensed Material 
Therein”Therein  
– 39 Federal Register 26296, July 18th, 1974
– Indefinitely deferred on April 19th, 1984 until 

needed for NRC’s regulation of a reprocessing 
facility (49 Federal Register 16699, April 19th, 
1984).  

• 19 GDC in 3 categories
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NRC Staff Review and Status
• Reviewed the existing GDCs/BDCs and 

relevant documents
– Regulations have no thresholds for applying 

existing GDCs/BDCs

• Identified
– 10 potential categories of GDCs/BDCs

– 77 potential areas within the ten categories

• Found significant fraction of areas could 
become draft GDCs
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Ten Potential Draft 
GDC/BDC Categories

• Overall/General
• Multiple Confinement 

and Containment 
Barriers, and Systems 
P S f t

• Physical Security 
• MC&A
• Fuel and Radioactive 

Waste
• Process Safety 

Features
• Nuclear Criticality 

Safety 
• Radiological 

Protection

• Siting
• Decommissioning
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Some Samples Of 
Potential Areas For GDCs/BDCs

• Quality 
standards/records

• Minimize risk from R&R
• Fire and explosion 

protection

• Emergency process 
heat removal

• Control Room
• Criticality Safety 

Monitoring and Alarm
• Negative pressure 

differential
• Flammable gas 

monitoring and control
• Habitability
• Seismic Protection

• ALARA
• Shielding
• Waste Management
• Aircraft Impact 
• Design for Eventual 

Decommissioning
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Technical Specifications
• Required for reprocessing facilities

– By law – AEA – Atomic Energy Act
– Part 50.36 has specifics for reprocessing

• Extensive documentation for Tech Specs
– For Part 50 and reactor facilities
– FRN 10815, May 2, 1973, “Technical Specifications 

for Fuel Reprocessing Plants”
• No technical specifications in Part 70

– Uses ISA and IROFS
• GDPs (Part 76) have Technical Safety 

Requirements (TSRs) which are similar to 
technical specifications
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Technical Specifications
• Derived from safety analyses to protect people from 

uncontrolled releases (50.36 – 50.36a for effluents)
• Five Categories

– Safety limits (event level - uncertainty allowances etc.) and 
limiting control settings (alarm/correction level – margin for 
alarm/response uncertainties/inaccuracies and system 
responses)responses)

– Limiting conditions for operations (minimum equipment 
performance)

– Surveillance requirements (inspect, test, maintain)
– Design features (e.g., types of steels, geometry)
– Administrative controls (e.g., minimal staffing, calibration)

• Include both technical (engineered) and administrative 
matters
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Operator Training
• AEA requires NRC to 

– Establish criteria for operators of production and 
utilization facilities

– Determine the qualifications of individuals 
applying for licenses
Issue licenses as appropriate– Issue licenses, as appropriate

• Codified in 10 CFR Part 55
• As with Part 50, regulations and associated 

guidance now focus more on power reactors
• Appropriate level for R&R facilities needs to 

be determined, and included in Part 55 
revision or new R&R regulation
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Potential Questions
For Discussion

• Should there be a minimal set of GDC applicable to R&R facilities?
• Do any standard criteria apply universally (e.g., SNF burnup, time after 

discharge)?
• Should the NRC consider different GDCs for different types of R&R 

technology applied?
• What is the appropriate level of detail for GDCs?
• Should the NRC include emergency planning requirements similar to• Should the NRC include emergency planning requirements similar to 

Part 50, Appendix E?  Should there be an Emergency Planning Zone 
around R&R facilities?

• What issues, areas/categories, or considerations should the NRC 
evaluate for technical specifications?

• Should the NRC consider any additional or different requirements for 
R&R facility operators as compared to current practice with reactor 
operators?

• Are there specific training requirements for specific R&R facility areas 
or by hazard/risk/safety significance?

• Are there any thresholds for applying criteria and requirements (e.g., 
GDC, technical specifications, training)?
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Background Slides

Potential Categories And Areas 
For GDC/BDC
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Relevant Sources For 
Potential GDCs/BDCs

Regulations:
• Part 20: Basic radiation protection/principles
• Part 50: Licenses Production Facilities
• Part 52: Design Certification etc. for Part 50
• Part 70: Licenses SNM/materials
• Part 72: Licenses
Proposed Regulations:
• Part 50: Proposed Appendix P
• Part 50: Proposed Appendix Q
Other Documents:
• NEI White Paper
• NUREG-1909
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Potential GDCs/BDCs Categories for 
Reprocessing Facilities

• General Overall 
Categories  

• Multiple Confinement/ 
Containment Barriers 
and Systems
N l C iti lit

• Process Safety 
Features

• Radiological Protection
• Physical Security
• Fuel and Radioactive 

• Nuclear Criticality 
Safety

• Material Control and 
Accountability (MC&A)

• Siting

Waste
• Decommissioning 
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Draft Category: Overall/General 
Potential Areas For GDCs/BDCs

• Quality 
standards/records

• Minimize risk from R&R
• Fire and explosion 

protection

• Emergency process 
heat removal

• Control Room
• Criticality Safety 

Monitoring and Alarm
• Negative pressure 

differential
• Flammable gas 

monitoring and control
• Habitability
• Seismic Protection

• ALARA
• Shielding
• Waste Management
• Aircraft Impact 
• Design for Eventual 

Decommissioning
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Draft Category: Confinement & Containment 
Potential Areas For GDCs/BDCs

• Design or Design Basis
• Leakage Rate 

Monitoring and Testing
• Inspection and Testing
• Negative pressure 

• Flammable Gas 
Monitoring & Control

• Flammable Gas 
Monitoring & Control in 
Process Ullage & Vent
H bit bilit M it i

g p
differential

• Pressure Differential
• Negative Pressure 

Differential
• Penetrating 

Confinement and 
Containment Areas

• Habitability Monitoring 
& Control

• System Heat Removal
• Atmosphere Cleanup
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Draft Category: Process Safety Features 
Potential Areas For GDCs/BDCs

• Safety System 
Functions

• Reliability and 
Testability

• Safety System 
I d d

• Residual Heat Removal
• Emergency Process 

Heat Removal
• Inspection & Testing of 

Heat Removal Systems
Independence

• Failure Modes
• Separation of Safety & 

Control Systems
• Process Boundary
• Inspection & Testing of 

Process Boundary

• Control Rooms and 
Control Areas

• Chemical Protection
• Waste Management
• Electrical Power 

Systems 
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Draft Category: Criticality Safety 
Potential Areas For GDCs/BDCs

• Prevent Criticality
• Neutron Absorbers
• Criticality Safety 

Monitoring and Alarm
• Monitor and Control 

• Control Methods
• Adequate Criticality 

Safety Margins
• Safety Control

Potential Accumulation 
of Fissile Materials
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Draft Category: Rad Protection 
Potential Areas For GDCs/BDCs

• ALARA
• Radiation Shielding
• Design and Operate to 

Minimize 
Contamination of 
F ilit d It

• Access Control
• Radiation Monitoring 

and Alarm Systems
• Criticality Safety 

Monitoring and Alarm
Facility and Its 
Environment

• Waste Management

• Effluent Monitoring and 
Control

• Shielding
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Draft Category: Physical Security 
Potential Areas For GDCs/BDCs

• Physical Barriers
• Plant Isolation
• Protective Lighting
• Personnel package and 

vehicle control

• Emergency Monitoring 
Capability

• Intrusion Alarm System
• Essential 

Communications

• Equipment Design and 
Placement

• Shipping  and 
Receiving

• Surveillance Capability

• Cybersecurity
• Shielding
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Draft Category: MC&A 
Potential Areas For GDCs/BDCs

• Material Control Areas
• Process and Related 

Equipment
• Waste Accountability 

Capability

• Computerized Data 
Processing Capability

• Measurement 
Capability

• Storage of Special 
N l M t i lNuclear Material, 
Fissile Material, and 
Other Isotopes of 
Interest

May 2010 23



Draft Category: Fuel and Radwaste 
Potential Areas For GDCs/BDCs

• Radioactive Waste 
Streams Output 

• Waste Forms

• Special Nuclear 
Material and 
Radioactive Waste 
Storage
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Draft Category: Siting
Potential Areas For GDCs/BDCs

• Site Selection
• Protection Against 

Wind-Borne Missiles

• Seismic Protection
• Protection Against all 

Other Natural 
Phenomena Hazards
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Draft Category: Decommissioning 
Potential Areas For GDCs/BDCs

• Design, Construct and 
Operate to facilitate 
eventual 
decommissioning

• Material Time Limitation

• Material Inventory and 
Type Limitations

• Decommissioning Plan 
and Objectives

May 2010 26



<<
  /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


