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New Horizons Overview

 First mission to Pluto

 Planned launch in mid-January
2006

Launch Date (2006) Pluto Arrival

Project management challenge: (dose approach)
. . 17 ul

Schedule driven by short launch oo 15 201
window — Jupiter gravity assist in Jon. 293] bly 12, 2016
. Feb. 1-2 luly 11, 2017

February 2007 will shave years T e e
Off m|SS|On Feb. 9-12 June 7, 2019
Feh. 13-14 luly 20, 2020

(Chart source: JHU/APL Mission Guide)
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Complex Organizational Structure

SCIENCE SPACECRAFT LAUNCH
MISSION VEHICLE
Space
NASA HQ Science Mission Directorate Operations

organization _Mission
Directorate

NASA line

AdIN MSFC New Frontiers Program KSC Launch
organization Services
Program
'
Contractor/ Southwest Johns Hopkins
partner Research Applied Physics Martin

Institute Laboratory
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Mid-September 2005

« Atlas V launch vehicle — first NASA
use of heavy configuration requires
re-qualification of flight hardware

« Catastrophic failure during final

stages of qualification testing of Atlas
V RP-1 fuel tank

Academy of Program/Project & Engineering Leadership



Multiple Lines of Inquiry

Failure investigated by contractor, KSC Launch Services Program
(LSP), KSC S&MA, and NASA Engineering Safety Center (NESC)

Administrator/Associate Administrator

ENGINEERING
TECHNICAL
AUTHORITY

Office of the
Chief
Engineer

'
NESC

matrixed to
support KSC
SE&MA

Headquarters

(Cross-agency)

Center level
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The Technical Problem

e Problem isolated to
inner tank wall near LO,
feed line

» Cracks discovered in
pre-test photos of
gualification tank

o All existing RP-1 tanks
In fleet investigated

* Extensive materials |_02 feed line
and structural analyses

conducted
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Same Problem, Different Answers

Nov-Dec. 2005: Shared preliminary conclusions

» RP-1 tank employed marginal design
» Not possible to fly fully qualified flight hardware in Jan. ‘06

KSC LSP proposes KSC S&MA and NESC want
mitigations more time to investigate

» Borescope investigation » Problems with most other
of flight tank show no tanks in fleet — cracks

signs of problems > More data required from
» Proposes altered flight contractor

profile to minimize loads > Risk to mission success

at key points during unacceptably high
ascent
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The Nuclear Factor

Nuclear Power Supply Affects the Equation

Almost no chance of * High certainty of public relations
public safety hazard disaster if launch fails

» Extremely resilient design
with long track record

» Most likely failure would
occur over ocean with no
radiation release

M Requires White House approval
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Final Flight Planning Board Meeting

« Differences of opinion presented at 1/10/06 Flight
Planning Board meeting
» AA for Space Ops (Chair)
» Chief Engineer
» Chief Officer of Safety & Mission Assurance
» AA of Science Mission Directorate
» Director of Kennedy Space Center

* Nearly 30 attend meeting, others via telecon

o Administrator and Associate Administrator invited —
dissenting votes anticipated.
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Go/No-Go

(€]0)

Flight tank visually inspected
twice and found flawless.

Mission profile tailored to
minimize possibility of launch
failure over land.

Failed qualification tank
already cracked when testing

process began.

» Survived until final stages
of testing with cracks.

Perfect tank would have
adequate margin under the
specific flight conditions for this
mission.

NO-GO

Tank not fully qualified flight
hardware.

Inadequate design that had
failed catastrophically

Flight rationale offered based

solely on flight tank evidence

Failure mechanisms and
margin not established by
traditional validation practices.
Not been enough time to
develop necessary models to
determine failure mechanisms
and margin.

Academy of Program/Project & Engineering Leadership




Governance Model in Action

 Launch Services, S&MA, and NESC present points of view
e QOpinions solicited from others in attendance
e Chair polls Flight Planning Board voting members —
2 “delay” votes
» Chief S&MA Officer
» Chief Engineer

« Dissent triggers automatic appeal by Chair to
Administrator...
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Decision Time

e Administrator reviews the situation:

» Lack of qualified flight hardware: from a formal process standpoint,
NASA flies only qualified hardware.

» Good engineering requires judgment: is this particular tank suitable to
fly?
 and the evidence:

» Qualification tank had survived very rigorous testing with cracks up to
~95% of its final test.

» Flight tank exhibited superior material properties to qualification tank,
and had been inspected and found crack-free.

» Flight tank would withstand much lower pressures than qualification
tank in testing.

> RTG release of nuclear material in the event of launch failure not a
credible concern.

 Decides in favor of program’s position to proceed.
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Launch Readiness Certfification AV-010
Pluto New Horizons Launch Vehicle
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- The Flight Planning Board understands the residual risk associated with the AV-010 RP-
| tank and the mitigations taken by the Launch Service Contractor and Launch Services
Program’s engineering staff. In the view of the Flight Planning Board Chairman, the risk
from the RP-1 tank is understood and acceptable. The Flight Planning Board recognizes
the independent risk ratings provided by the Program’s technical team and the
SMA/NESC, The efforts in mitigating the risk and rationale for the flight provide for the
highest practical probability of mission success for the New Horizon mission.
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Conclusions

The governance model worked

1. Dissenting opinions presented in
atmosphere of mutual respect.

2. All views aired at final Flight Planning
Board meeting, even those of non-
voting members.

3. Transparent decision-making process.
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decisions (Space Shuttle mission
STS-121).

Academy of Program/Project & Engineering Leadership



	0_Forside
	Day_1_Session_3_1515-1600_Hoffman


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


