	Milestone (ID#): Demonstrate robust PRESTO simulation capability for B61 impacts, W76 abnormal mechanical environments & SGT accidents. (SNL-K)

	Level: 2

	Fiscal Year: FY06

	DOE Area/Campaign: ASC

	Completion Date: 9/29/2006

	ASC nWBS Subprogram: 1.5.1.3  Engineering Codes

	Description: This milestone will focus on the efficiency and robustness of core and advanced Presto capabilities and its application to a spectrum of stockpile applications, consistent with the long range strategic goals for the code. Presto is an explicit transient solid mechanics code used to simulate normal and abnormal mechanical response for weapon systems. The strategic goals of Presto are to provide a differentiating capability for extremely high deformation solid mechanics and simulation of material failure in large complex mechanical systems. The stockpile applications are the prediction of component response during laydown of the B61 into the ground and into water, tiedown performance due to the crash of an SGT transportation system into a barrier, and the response of the W76-1 system to shock in an abnormal drop scenario.  Specifically, as part of this milestone, robust material failure capabilities will be enhanced and deployed, focusing on interaction with contact and structural elements such as shells and beams. The milestone will also deploy a robust and efficient smooth particle hydrodynamics capability and a nodal-based tetrahedral element as a basis for future capabilities in particle and meshless methods for large deformation mechanics. Weapons system engineers who rely on engineering analysis for rapid prototyping or assessing accident scenarios need efficient, capable and robust simulation codes and tools.  The implementation of these capabilities and their application to multiple stockpile applications will enhance Presto's agility and scope of impact within the nuclear weapons program.

	Completion Criteria: The completion criteria is acceptance of the new capabilities as available for use by the PRESTO product manager and managers of the code users.

	Customer: The primary stakeholders are the engineering analysts who will use the code and its capabilities to address NW engineering problems. Stakeholders also include the NW systems engineering and components engineering organizations which rely on Presto-based engineering analyses to address critical design and stockpile issues.

	Milestone Certification Method (2 of 3):

1. A SAND report will be generated which documents the code application to the problems described, and will be co-authored by the code team, code product manager, and the analysts involved in the testing, deployment and application of the capabilities to the aforementioned problems.  The SAND report will include documentation of the delivery of capabilities to the analyst community.
2. The new capabilities will be included in a new release of PRESTO which will make the capabilities available to users/customers.

	Supporting Resources: Presto development team (approximately 4 FTEs), analysts involved with B61, SGT and W76 analysis projects (approximately 1.5 FTEs total), ACME library (approximately 3 FTEs), SNTools distribution team, 500 processor-years on NWCC or equivalent linux cluster.

	Codes/Simulation Tools Employed: Presto explicit solid mechanics code, Sierra Framework, SNTools infrastructure, ACME contact library, Zoltan DLB Library

	Contribution to the ASC Program: A capable, fast and agile Presto application increases the impact of the ASC program on the overall NW program.

	Contribution to Stockpile Stewardship: Presto is a critical simulation capability for stockpile stewardship, addressing a large range of normal, abnormal and hostile STS environment issues, as well as component manufacturing issues. In many cases, Presto simulations are critical to the qualification of weapons components for the stockpile.

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

	
	
	Consequence
	Likelihood
	Exposure

	1
	Lack of support from analysts due to budget limits or change in priorities leading to inadequate testing and feedback on capability
	High
	Medium
	Low

	2
	Problems achieving increased performance from ACME/Zoltan due to resource limits or intractable technical problems
	High
	Medium
	Low

	3
	Lack of developers due to budget limitations or prioritization of other activities over milestone
	High
	Low
	Low

	4
	Lack of available computing resources
	Medium
	Medium
	Low


