Contingency Analysis Rules for NOvA

March 27, 2006

1.0 Definitions

Cost contingencies are an essential part of Total Cost Management. A contingency is an
amount added to a cost estimate to compensate for unexpected expenses resulting from
incomplete design, unforeseen and unpredictable conditions, or uncertainties in the
project scope. This may be derived either through statistical analysis of past project costs,
or by applying experience gained on similar projects.

We define contingency for NOVA as the amount of money, D, that needs to be added to a
realistic cost estimate, C, to produce a cost, C+D, that is likely to have some confidence
level (95%) that the project will be completed for less than C+D.

Contingency allowances are applied to each WBS element and are expressed as
percentages of estimated cost and improve cost estimates by accounting for uncertainties.
The contingency allowance is large at the beginning of a project because there are more
uncertainties, but as a project develops, the allowance shrinks to adjust for costs already
incurred. Ideally, the total estimated cost remains the same throughout a project.
Contingency is not to be used to avoid making an accurate assessment of the expected
cost. Contingency does not cover major changes in scope or schedule, Acts-of-God, or
other Force Majeure situations.

Scope contingency is the ability to adjust the “deliverable” without significantly
impacting the ability of the project to achieve its goals. For example, eliminating a
detector station, layer or ring that, relative to other stations, doesn’t contribute much.

Schedule contingency is defined as the time between when something must be ready (the
need-by date) and when something is scheduled to be ready (the ready-by date). An
example where schedule contingency would be required is a tight schedule that might
require extra shifts in order to finish a task by the need-by date. A schedule with lots of
flexibility and float will not require significant schedule contingency.



2.0 Contingency for NOvA

Although all NOvVA tasks present challenges, some are similar to tasks done many times
before, while some have never been done before or are at a larger scale than has been
attempted in the past. Some tasks have had rather complete R&D, while others still have
outstanding issues. As a result, the various deliverables that comprise the NOvA Project
will have a wide range of contingencies. The contingency rules below do not apply to the
conventional construction part of the project. Contingency rules governing conventional
construction are described in DOE order 430.1, the DOE Cost Estimating Guide.

2.1 Additional Contingency Due to Foreign Currency Fluctuations

Fluctuations between foreign currencies and the US dollar (USD) are inevitable over the
lifetime of NOvVA and can increase or decrease the cost estimate. The following
prescription will be used to translate quotes submitted in Euros or Yen to USD. The
exchange rate on January 5, 2006 will be used. Those rates are 1 Euro =1.211 USD and
100 Japanese Yen = 0.863 USD. Historical data demonstrating the relationship of the
Euro and Yen to the US dollar over time are shown in the plots below.

If the most likely (or only) source of procurement involves a foreign currency, the
contingency will be increased to account for possible (upward) currency fluctuations. The
Project Office will determine the amount of the increase. If there are viable US domestic
options, it may not be necessary to make an adjustment to the contingency. Here it will
be necessary to use one’s best judgment and to document the rationale for whatever
action is taken.
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2.2 The NOvA Contingency Rules

We now give explicit guidance on how to estimate M&S and Labor contingencies. These
comprise the “base” contingency. However, if any of these items has an increased Risk,
extra contingency must be applied. For example, if the cost of a particular item has a
strong dependence on the cost of crude oil, known to be a volatile commodity, the Level
2 Manager would have identified it as having some associated cost risk. The contingency
necessary to account for this risk must be evaluated. For particularly high-risk items, the
Level 2 Manager will consult with the Project Manager to arrive at an appropriate risk-
based contingency. Once the base contingency estimate and the additional estimate due
to the risk have been determined, the two contingency estimates will be combined using
the Monte Carlo method described in the Risk Management section of DOE Order 413.3.

2.3 M&S Contingency Rules
1) 0% on items that have been completed

2) 10-15% on items that have already been purchased at least once (perhaps in small
quantities) or items for which there is a very firm quote and for which there is
more than one potential vendor.

3) 15-25% on items that have already been purchased at least once (perhaps in small
quantities) or items for which there is a very firm quote but for which there is
likely to be only one vendor.



4)

5)

6)

7)

25-50% on items that can be readily estimated from a reasonably detailed design
or for which there exists a very close “analogous system”, with well understood
costs.

50-70% on items for which only a conceptual design exists.

50-70% for items that have unproven yields or for which there are unique issues
(e.g. an uncertain cost and a single vendor).

70-100% for items that do not yet have a detailed conceptual design.

2.4 Labor Contingency Rules

1y

2)

3)

4)

)

0% on items that have been completed.

15-25% for a project that has been done before and has a reasonably good
estimate based on actual time durations.

25-50% for a project that is conventional and well defined but is not supported by
actual time durations.

50-70% for a project with only a time and motion type study derived from a
limited-scale test.

100% for a project of uncertain labor requirements. In such cases, the schedule
must allow for additional shifts to be added so that the cost contingency covers
the schedule risk, i.e. the 100% contingency pays for the addition of a second shift
so that the base schedule remains intact.

2.5 Schedule Contingency

Our procedure for establishing schedule contingency is:

1y

2)

3)

4)

Estimate nominal task durations as well as possible.

Do not attach fake contingency tasks to artificially stretch the schedule. We want
to use the schedule to properly understand critical paths.

The Project Office will take note of naturally occurring float times in the
schedule.

The Project Office will generate additional milestones with float relative to the
scheduled date in Open Plan so that slippage can be easily monitored. Examples
would include Beneficial Occupancy of the building + 3 months, End of project +



6 months, etc. If the available float shrinks to less than half of the original slack
then action by the project office is triggered.




<<
  /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


