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Contingency Rules for Muon g-2


November 15, 2012
(Based on guidance from OPMO on standard estimate categories and consultation with Mu2e on estimate percentages)

1.0 Definitions

Contingencies are an essential part of Total Cost Management. A contingency is an amount added to a base cost estimate to compensate for the unexpected. We define contingency for Muon g-2 as the amount of money, D, that needs to be added to a realistic cost estimate, C, to produce a cost, T=C+D, such that there is a high probability that the item will be delivered for less than the total cost T.

Contingency is not to be used to avoid making an accurate assessment of the expected cost.

Contingency is used to cover unknowns that exist at the time a cost estimate is made. These unknowns can result from undefined specifications, incomplete design, uncertainties in scope, from unexpected or unpredictable conditions, or from a combination of any of these. As designs advance, as specifications are finalized, as uncertainties fade, both the expected cost and the level of contingency are updated together.

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. 

Task durations should be estimated as realistically as possible. Schedule contingency is applied on Level‐3 and higher milestones, as described below.

Scope contingency is the ability to adjust the “deliverable” without significantly impacting the ability of the project to achieve its goals.  For example, a change could be made to a detector or to a facility that reduces flexibility or features, but does not impact the minimal performance requirements.

Contingency does not cover Force Majeure situations.

2.0 Contingency for Muon g-2
  
Muon g-2 tasks present challenges, but a large part of the project consists of moving and reassembling a cryogenic ring that worked well in a previous experiment.  R&D for Muon g-2 is focused on making improvements in the delivered beam intensity and in reducing systematic errors from the previous experiment.  The various deliverables that comprise the Muon g-2 Project will have a wide range of contingencies, and value engineering that is aimed at tradeoffs that maximize the ultimate precision of the result can drive the choices between spending contingency in one area versus another.   

2.1 The Muon g-2 Cost Contingency Rules

The following table gives explicit guidance on how to estimate Muon g-2 task cost contingencies. If any task presents a Medium or High level of risk, following criteria in the Risk Management Plan, then additional contingency may be applied, based on the risk assessment and available mitigations.

	Code
	Type of Estimate
	Contingency 
[%]
	Description

	0
	Work Complete
	0%
	Work is complete.  Costs are known (actual)

	1
	Existing Purchase Order
	5%
	A subcontract or purchase order has been awarded.

	2
	Catalog Listing or Industrial Construction Database
	10%
	This estimate type is to be used when most of the costs in an estimate can be documented from current vendor catalogs or from published or proprietary industrial or construction databases..

	3
	Documented Vendor Estimate Based on Drawings/ Sketches and Specifications
	25%
	This estimate type is to be used primarily when a vendor estimates have been obtained for the specific item or activity.  To the extent possible, these estimates will be written rather than oral. Such quotes by a vendor indicate that a design is sufficiently mature that its cost can be independently estimated (i.e., significant detail in drawings and specifications have been prepared), although the quotes will not be taken as an offer to sell at that price.

	4
	Engineering Estimate Based on Drawings/ Sketches and Specifications
	30%
	This estimate type has the same level of detail available in the Documented Vendor Estimate Based on Drawings/ Sketches and Specifications category, but the estimates are done by an estimator, or a subcontractor who is not likely to be a vendor.

	5
	Engineering Estimate Based on Similar Items or Procedures
	40%
	This estimate type is to be used on items that have previously been procured or undertaken.  The basis for scaling up or down (i.e. factoring) should be documented in the estimate files.  Given the variable degree of similarity between components of various FRA projects, judgment must be used between selecting this item and Engineering Estimate Based on Drawings/ Sketches and Specifications

	6
	Engineering Estimate Based on Analysis
	50%
	This estimate type is to be used on items that are different from previous experience, and while sketches and specifications may exist, the level of detail is not sufficient to qualify for Engineering Estimate Based on Similar Items or Procedures.  Some labor costs, such as assembly of an item not previously built may fall into this category.  Supporting background for procured items would include, for example, standard costs for fabricating a given material and the mass of material needed.

	7a
	Expert Opinion – High Confidence
	40%
	This estimate type is similar to Expert Opinion with the exception that the expert places a higher confidence level on the costing due to extenuating circumstances.  Additional justification required for this estimate type. 

	7b
	Expert Opinion
	60%
	This estimate type is to be used on items having little documented basis for the estimate.  It indicates little confidence in the estimate.  Its use should be minimized when completing the final estimate.  It will be used as the estimate preparation develops, however, to measure the maturity of the estimate at any given point.

	7c
	Expert Opinion – Low Confidence
	80%
	This estimate type is similar to Expert Opinion with the exception that the expert places a lower confidence level on the costing due to extenuating circumstances.  Additional justification required for this estimate type.




2.2 Schedule Contingency

Our procedure for establishing schedule contingency is:

1) Estimate nominal task durations as well as possible.

2) Activities that offer some schedule risk will have additional risk‐based factors applied to the duration and described in the BoE.

3) Do not pad durations to pad the schedule. We want to use the schedule to properly understand critical paths.

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

5) Milestones owned by the WBS managers should not have any float between the predecessor tasks and the date of the milestone. These milestones are used to inform the Project on the actual progress of planned work.  Milestones owned by the Project Manager can have a built-in lag time between the completion of the predecessor task(s) and the date of the milestone. This allows for schedule float in meeting higher-level milestones.

2.5 Contingency on R&D

1) For most of the R&D activities in the Muon g-2 Project the contingency is the scope of the work.  If the task cannot be completed for the estimated cost then the scope of the work will be reduced.  In these cases the cost contingency shall be 0%.

2) Some R&D tasks in Muon g-2 must be completed and have no scope contingency.  In these cases, the normal contingency rules shall apply.
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