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Abstract 

CSA N2825.0 and CSA B51 require that components containing pressure exceeding 15 
psig must have a valid Canadian Registration Number (CRN). However, many 
manufacturers of small pressure-retaining components refuse or are unable to obtain valid 
CRNs for their equipment. This creates a problem for users who require these 
components and are thus unable to meet Code requirements. 

It's often possible for an accredited third party like Nuclear Logistics to obtain a CRN for 
such components. In this case the third party must assume all product liability, and must 
verify all aspects of the component that are pertinent to the design and pressure-boundary 
materials of construction. 

This paper will discuss the process by which NLI conducts such work to meet client and 
jurisdictional requirements, by highlighting case studies from real projects, and the key 
considerations that must be taken into account. This paper is not a discussion of 
jurisdictional requirements, but rather a description of NLI's approach to solving this 
problem. 

1. Requirements 

CSA N285.0 (General Requirements for Pressure-Retaining Systems and Components in 
CANDU Nuclear Power Plants) requires that Class 6 fittings must meet the requirements 
of CSA B51 (Boiler, Pressure Vessel, and Pressure Piping Code). With few exceptions, 
CSA B51 requires that all components handling pressures exceeding 15 psig must be 
registered with the regulatory authority (TSSA in Ontario) and hold a valid CRN 
(Canadian Registration Number). 

The CRN must be obtained by the manufacturer. In order to register the component, the 
manufacturer must have an acceptable QA program that meets the requirements of CSA 
B51 (e.g. CSA Z299, ISO 9001, CSA B51 Appendix H). The QA program must have 
been accepted by an independent organization (e.g. QMI, Lloyds, TUV, TSSA) and 
evidence of this (e.g. QA Certificate) must be submitted with the application for 
registration 
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2. The problem for CANDU 

Many various components required for CANDU plants do not have valid CRNs for one 
reason or another, e.g. 

• The manufacturer is non-Canadian and is unfamiliar with Canadian requirements. 
• The manufacturer does not have an acceptable QA program in place. 
• The component may not normally require a CRN under Provincial regulation 

exemptions (which don't apply to CANDU). 
• The manufacturer may not consider the Canadian (or even just the Canadian 

nuclear) marketplace to be worth the investment. 
• The component is non-standard and the manufacturer refuses to be bothered with 

the required analysis or proof test. 
• The CRN has expired and the manufacturer has not renewed it. 

This creates a real problem for CANDU, since the affected component may be part of a 
qualified system, or an equivalent component with a valid CRN may simply not exist. 
Changing out the affected component may require a significant design change with major 
cost implications. 

3. The Solution 

To solve this problem, it's possible for an accredited third party like NLI (the registrant) 
to obtain a CRN for the affected component. 

In doing so, the registrant must act as the manufacturer and must assume responsibility 
for the design and construction of the component, and must verify compliance with the 
registered design. The process requires careful consideration to various aspects of the 
work: 

➢ Manufacturing and Design Responsibility/Liability 
➢ Design Specification 
➢ Material Control and Traceability 
➢ Design Verification 
➢ Documentation 
➢ CRN Holder and Future Supply 

3.1 Manufacturing and Design Responsibility/Liability 

CSA B51 is specific in requiring the CRN to be obtained by the Manufacturer. In order 
for NLI to obtain a CRN for an existing component design, NLI must them become the 
Manufacturer of Record. To identify this situation, an NLI part number or model number 
is assigned to the component. The component is covered under NLI's warranty, and NLI 
assumes all legal design responsibility and liability for the product. 

The OEM does not need to be involved in the process and is not responsible for the 
registered component. 
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3.2 Design Specification 

The design must be registered to an Owner's approved Design Specification This can be 
a Technical Specification Data Sheet or any similar document that outlines the design 
conditions, but it must be approved by the Owner (i.e. the Utility in question). NLI will 
then verify compliance of the component with all the requirements of the Design 
Specification. 

Since the CRN will be specific to a Design Specification, the Design Specification should 
be broad enough to allow the component to be used in any required installation within the 
station. It's wise not to make the Design Specification system-specific, as this would 
restrict the use of the registered component to the specified system. The CRN will apply 
only to the conditions outlined in the Design Specification, so this should be taken into 
consideration when preparing the design document. For example: 

• The applicable Design Code and Addenda should be identified (e.g. B31.1-2004) 
• Design pressures and temperatures should envelope all intended applications. 
• All intended media should be indicated. 
• Special requirements such as seismic or environmental qualification should be 

specified if they may be required by any intended applications. 
• Specific systems should not be identified. 

If an owner's Design Specification does not exist, NLI will prepare one for the client's 
approval. Client approval is required before any work is started. 

3.3 Material Control and Traceability 

To verify materials of construction, a sacrificial specimen is selected at random from 
each batch of components. The material specifications and grades of all pressure 
boundary materials of construction are determined and verified by independent analysis. 
The materials are then verified as being acceptable to the applicable Code. 

Should a material not be listed under the applicable Code, application is made to the 
client for approval. For example, Section 123.1.2 of ASME B31.1-2004 allows the use 
of unlisted materials under certain circumstances provided the Owner has accepted in 
writing the use of the unlisted material. In such cases, a certified NLI drawing of the 
component, listing the verified materials of construction, is submitted to the client for 
approval. 

Material traceability at the OEM is verified to ensure the materials of construction of the 
production components comply with the verified materials. If the OEM has an 
acceptable registered QA program, this may suffice. Otherwise, NLI must audit the 
OEM to verify that adequate material control and traceability is maintained. In addition, 
NLI conducts non-destructive material analysis of production components as a 
supplementary verification. 
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3.4 Design Verification 

A sacrificial specimen is subjected to a proof test to verify the required safety factor. The 
safety factor is specified by the Code or the regulatory authority (e.g. TSSA), and is a 
function of the pressure boundary material, e.g: 
• for all materials not listed below: 4x rated pressure 
• cast iron: 6x rated pressure 
• glass: 10x rated pressure 
• non-metallic, non-automated fabrication process: 10x rated pressure 

The proof test is conducted at design (or rated) temperature, and must be witnessed and 
certified by an authorized third-party inspector (e.g. Canadian provincial/territorial 
jurisdiction, U.S. state jurisdiction, a National Board commissioned inspector, or the 
inspector employed by the applicant's quality system registrar) 

If the component bursts during proof testing, the maximum rated pressure will be the 
burst pressure divided by the applicable safety factor. 

In addition to proof testing, all other aspects of the Design Specification must be verified 
as well, e.g. component configuration, materials of construction. If the requirement for 
seismic or environmental qualification is indicated on the Design Specification, evidence 
of owner acceptance of the qualification must also be obtained. 

3.5 Documentation 

Following completion of all testing, the following documentation is gathered and 
submitted to the Jurisdictional Authority: 

• Owner-approved Design Specification 
• NLI drawing and BOM (with owner approval, if applicable) 
• Results of material analysis for pressure boundary components 
• Certified proof test results 
• Evidence of Owner acceptance of any applicable qualification reports (e.g. 

seismic) 
• NLI QA Certification 
• Statutory Declaration 

3.6 CRN Holder and Future Supply 

The CRN is issued to NLI as the Manufacturer, not to the original component OEM. 
Each supplied component is labeled with the NLI part number. Although this process 
need not be repeated for the validity of the CRN (10 years), future supply of the 
registered component must be from NLI, not directly from the OEM. With each future 
purchase, NLI must verify compliance with the registered design to ensure that no 
relevant characteristics have changed (e.g. materials of construction). 
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4. Conclusion 

To date NLI has registered approximately 100 component designs in this manner, 
including various components such as valves (several types), pressure switches, 
couplings and fittings, pressure gauges, cylinders, heating coils, instruments and the like. 

Although the process may appear to be cumbersome, it is quite well-defined and provides 
a relatively inexpensive solution to utilities struggling with the need to use non-registered 
Class 6 components. Using this process, utilities can comply with all jurisdictional 
requirements and avoid the need to make costly design changes. 

5. References 

[1] CSA N285.095 and CSA N285.0-2006 "General Requirements for Pressure-Retaining 
Systems and Components in CANDU Nuclear Power Plants" 

[2] CSA B51-97 "Boiler, Pressure Vessel, and Pressure Piping Code" 

[3] "Technical Standards and Safety Act, 2000, Ontario Regulation 220/01, Boilers and 
Pressure Vessels" 

[4] ASME B31.1-2004 "Power Piping" 

[5] TSSA Guidelines for the Registration of Non-Nuclear Fittings in the Province of 
Ontario" 

Page 5 of 5 

4. Conclusion 
 
To date NLI has registered approximately 100 component designs in this manner, 
including various components such as valves (several types), pressure switches, 
couplings and fittings, pressure gauges, cylinders, heating coils, instruments and the like. 
 
Although the process may appear to be cumbersome, it is quite well-defined and provides 
a relatively inexpensive solution to utilities struggling with the need to use non-registered 
Class 6 components.  Using this process, utilities can comply with all jurisdictional 
requirements and avoid the need to make costly design changes. 
 
5. References 
 
[1] CSA N285.095 and CSA N285.0-2006 “General Requirements for Pressure-Retaining 
Systems and Components in CANDU Nuclear Power Plants” 
 
[2] CSA B51-97 “Boiler, Pressure Vessel, and Pressure Piping Code” 
 
[3] “Technical Standards and Safety Act, 2000, Ontario Regulation 220/01, Boilers and 
Pressure Vessels” 
 
[4] ASME B31.1-2004 “Power Piping” 
 
[5] TSSA Guidelines for the Registration of Non-Nuclear Fittings in the Province of 
Ontario” 
 

8th International Conference on CANDU® Maintenance 2008 November 16-18
Metro Toronto Convention Centre, Toronto, Ontario

Page 5 of 5


	Abstract
	1. Requirements
	2. The problem for CANDU
	3. The Solution
	4. Conclusion
	5. References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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 false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


