REQUEST FOR ADDITIONAL INFORMATION
Volume 2 - Preclosure
Chapter 2.1.1.7 - Design of Structures, Systems and Components
Important to Safety and Safety Controls
Set 8 (RAI #1 - #10)

RAI #1

Provide the analyses that support the statement on page 1.3.3-31 of the SAR implying that the
rotational drag of the high-gear-ratio gear units provides sufficient braking action to stop the
Transport and Emplacement Vehicle (TEV). The applicant references “Mechanical Handling
Design Report: Waste Package Transport and Emplacement Vehicle”, cited in SAR Section
1.3.3.5.1.1, but this information was not provided. This information is needed for staff to verify
compliance with 10 CFR 63.112(e).

RAI #2

Explain how the design of the primary braking system will account for the downhill grade
towards the emplacement drifts. It is not clear whether or not the drive system utilizes E-braking
to slow down the TEV. If regenerative braking is used, provide information on the mechanism to
capture the electrical power regenerated. If regenerative braking is not used, provide
information on the duty cycle of the friction brakes during the 2.15% downhill and the resultant
heat generation and dissipation mechanism that will ensure friction brake cooling and
functionality (SAR Section 1.3.3.5.1.1).

There are potential for loss of braking force in the case of friction brakes or fire of the resistive
bank in the e-braking case that must be examined. This information is needed to verify
compliance with 10 CFR 63.112(e).

RAI #3

Clarify whether or not the design of the TEV will meet all sections of the ASME-NOG-1-2004,
except for Section 4160-1 mentioned in the SAR Section 1.3.3.5.1. If not all Sections will be
applied, provide clarification on which sections will not be used and the rationale for the
exclusion. In addition, provide the following documentation referenced in SAR Section
1.3.3.5.1.1: “Waste Package Transport and Emplacement Vehicle ITS Standards Identification
Study” and “Waste Package Transport and Emplacement Vehicle Gap Analysis Study.” This
information is needed to verify compliance with 10 CFR 63.21(c)(3), and 10 CFR 63.112(f).
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RAI #4

Clarify whether or not the applicant will physically test the TEV system to verify its reliability,
safety, and ability to meet performance objectives. In addition, provide the following
documentation, “Waste Package Transport and Emplacement Vehicle Design Development
Plan,” referenced in SAR Section 1.3.3. This information is needed to verify compliance with 10
CFR 63.21(c)(3) and (16), and 10 CFR 63.112(f).

RAI #5

Justify the use of direct shafting between the electric motors and the gearbox of the TEV, rather
than using options such as flexible couplings and floating shafts, as specified by the ASME
NOG-1-2004 Code. The justification should include information regarding the impacts on
durability, vibration, shaft alignment, and shaft fatigue fracture from the deviation of the code
(SAR Section 1.3.3.5.1).

Section 5430 of the ASME-NOG-1-2004 Code requires that the connection between the electric
motors and a gearbox be of a certain configuration and containing a number of elements that
guarantees performance and minimizes failure. The applicant’s description of the TEV drive
and gearbox design implies, however, that the Code will not be followed precisely. This
information is needed to verify compliance with 10 CFR 63.112(e).

RAI #6

Provide a design analysis that demonstrates the design adequacy of the TEV with respect to
weight, horsepower requirements, lifting requirements, structural integrity, and motor speed
determination. In addition, provide the documentation, “Transport and Emplacement Vehicle
Envelope Calculation,” referenced in SAR Section 1.3.3.5.1.1. This information is needed to
verify compliance with 10 CFR 63. 21(c)(3).

RAI #7

Provide information on the design of the site transporter that contains information such as
dimensions, lifting limits or limiting mechanisms/control, design assumptions, and analysis
requirements (SAR Section 1.2.8.4.1). In addition, indicate which Sections of ASME-NOG-1-
2004 Code address the following:

o fuel-tank explosion protection guidelines
non-traditional crane lifting motion and mechanism (evident in Figure 1.2.8-49)

e guidelines on the design of brake systems for tracked-drive systems (such as motion
due to backlash)
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The site transporter is credited to protect against spurious movement. Since the tolerance in
the movement is not provided, absolute motion prevention is implied. Since tracked systems
can potentially have motion due to backlash, the information is needed to assess the
applicability of the ASME-NOG-1-2004 Code to satisfy this requirement. In addition, the
information is needed to determine the appropriateness of using a single standard such as
ASME-NOG-1-2004 Code to design the site transporter to meet all intended safety functions.
This information is needed to verify compliance with 10 CFR 63. 21(c)(3) and 63.112(f).

RAI #8

Provide rationale for not following the ASME-NOG-1-2004 Code requirement of crane speed of
1.98 mph for loads weighing between zero and 49 tons for the site transporter. This information
is needed to verify compliance with 10 CFR 63. 21(c)(3) and 63.112(f).

RAI #9

The following questions pertain to applicant’s Cask Tractor and Cask Transfer Trailer designs
described in SAR Sections 1.2.8.4.2. This information is needed to verify compliance with 10
CFR 63.21(c)(3) and 63.112(f).

(a) Provide information on which portions of the ANSI/ITSDF B56.9-2007 Standard have
been applied for designing physical speed controls of the cask tractor.

(b) Provide guidelines used for designing fuel tank explosion control features. In addition,
clarify the rationale for the design criteria in Table 1.2.8-2 to preclude a cask transfer tank fuel
explosion.

(c) Provide envelope drawings with dimensions and accurate component location,
component motion limits (max ram travel, max pulling and pushing force), trailer height, source
of power to drive the hydraulic power system, operating pressures, and force sensors. Also,
provide an analysis that demonstrates that the hydraulic ram force is below expected forces that
can damage the waste package and other important SSCs operating nearby.

RAI #10
The following questions pertain to applicant’s Prime Mover design described in SAR Sections
1.2.8.4.3. This information is needed to assess whether or not DOE has demonstrated

compliance with 10 CFR 63.21(c)(3) and 63.112(f).

(a) Provide information on the design and analyses of a representative prime mover. It
should include dimensions, loaded and unloaded weights.
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(b) Provide the sections of the Manual of Railway Engineering (AREMA 2007) that
addresses the braking and speed limit control requirements of the rail-based movers and that
ensure the reliability of the speed control.

(c) For each prime mover, provide the codes and standards that specifically address the
design of the fire explosion protection of the prime movers’ fuel tank.

(d) Provide clarification for use of 49 CFR 571.108. The application of this section is not

clear. Also, provide clarification regarding the rationale for not using other Sections of the 49
CFR 571 code such as brakes, brake hoses, fuel system, etc.

Page 4 of 4




<<
  /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


