
Detailed Milestone Descriptions for FY06 – FY07
	Milestone (ID#): Algorithms for error-corrected reliability analysis in risk-informed design  

	Level: 2

	Fiscal Year: FY06

	DOE Area/Campaign: ASC

	Completion Date: 9/30/2006

	ASC nWBS Subprogram: Integrated codes

	Description: Uncertainty quantification and error estimation are related technologies that provide complementary components in the assessment of the predictive accuracy of computational models. In this milestone, we will couple algorithms for uncertainty quantification from the DAKOTA framework with algorithms from the Error Estimation and Adaptivity project within a SIERRA framework-based physics application.

The milestone deliverable will be error-corrected reliability analyses achieved through a combination of uncertainty quantification, error estimation, and adaptive model refinement. Error estimation will be performed for the design metrics of interest, and uniform and adaptive mesh refinement will be employed to control the errors in these quantities.  Uncertainty quantification will be employed to model the effect of manufacturing variabilities and will include the solution error estimates as part of the reliability assessments.  These error-corrected assessments will then enable risk-informed design, in which one systematically accounts for variabilities, uncertainties, and errors within the design process


	Completion Criteria: 
Successful completion of an error-corrected reliability analyses for a relevant MEMS system.

	Customer: 
Microsystems (MEMS) analysis groups and the Calore and Adagio code teams.

	Milestone Certification Method:

1.  Professional documentation, such as a report or a set of viewgraphs with a written summary, is prepared as a record of milestone completion. 

2.  The "handoff" of the developed capability (product) to a nuclear weapons stockpile customer is documented.

	Supporting Resources: 
ASC Applications: Code Development and Analyst Support.  

The successful completion of this milestone will depend on related investments by the Calore, Adagio, and SIERRA framework teams to support integration with error estimation, uncertainty quantification, and optimization services.  The MEMS application will involve an interface with Calore/Adagio analysts, MESA-TOP, and MESA-CA personnel.

	Codes/Simulation Tools Employed: 
Dakota, Calore, Adagio, SIERRA, and their supporting libraries.

	Contribution to the ASC Program: 
The capabilities demonstrated in this milestone are critical components of performing risk-informed design, in which one systematically accounts for variabilities, uncertainties, and errors within the design process.

	Contribution to Stockpile Stewardship: 
The application target for this work will be a micro-electro-mechanical system (MEMS) thermal switch.  These micro-devices are being developed at Sandia for potential use in various weapon systems.

	No.
	Risk Description
	Risk Assessment (low, medium, high)

	
	
	Consequence
	Likelihood
	Risk Exposure

	1
	MEMS customer requirements not aligning with the milestone
	low
	low
	Medium

	2
	ASC Applications code team are not able  to provide the needed support for the milestone
	high
	medium
	high

	3
	
	
	
	

	SNL Integration/Interfaces:
ASC Applications:  Code Development and Analyst Support.  The successful completion of this milestone will depend on related investments by the Calore and Adagio teams to support integration with error estimation services.


