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Nuclear Weapons Complex (2011) Nuclear Weapons Complex (1980) 

 Fully 40% of all nuclear production and testing sites have closed. 
 

 Nuclear weapons have not been tested in the United States since a 
national moratorium in 1992. 

Presenter
Presentation Notes
mission of lab: safety, security and reliability of our stockpile
stockpile stewardship = use computers
we use the same methodology to model other evolution of complex systems
	basic physics builds engineering models
	experiments validate basic physics
	integrating element is computers!
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 One current goal is to reduce the total footprint of the complex from 35 
million to 26 million square feet. 

 

 Infrastructure within the complex was largely built during the Cold War, 
and is aging dramatically. 
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 As part of this, NNSA must evaluate different potential plans for complex 
transformation.  Many such plans have been proposed. 

 

 
 
 
 
 
 
 

 Central Question.   How can we evaluate the goodness of such plans?  
 What is their risk?  Would all plans even work? 
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 This involves sharing both data and site-specific knowledge and expertise. 
 

 I am a member of the enterprise modeling team at LLNL. 
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A Notional Planning Scenario 
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•     Physics-based Rate Equation tools: 

   

Treat weapons like flow moving 
through a complex system, governed by 
sets of differential equations. 
 

Assess stockpile transformation plans 
by changing parameters of the complex 
system, and seeing how the flow 
changes. 
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•     Physics-based Rate Equation tools 

•  Discrete Event Simulation tools: 

 

 

Treat weapons like individual entities, moving through a discrete system 
that is modeled in as great a level of detail as possible. 

Assess stockpile transformation plans by changing parameters of the 
system, and seeing how the system throughput changes. 
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•     Physics-based Rate Equation tools 

•  Discrete Event Simulation tools 

•  Multi-Attribute Utility tools: 

 

 
Use mathematical elicitation 
techniques to assess the benefits 
of different plans, according to 
decision maker preferences. 
 

Can quantify the relative goodness 
of different plans and/or weapons. 
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Model the weapons in the stockpile as mathematical variables, subject to linear 
constraints on the stockpile evolution over time. 
 

Given a particular objective, we can calculate                                                     the optimal 
stockpile transformation. 
 

(We also run in parallel on supercomputers.) 

  

 

•     Physics-based Rate Equation tools 

•  Discrete Event Simulation tools 

•  Multi-Attribute Utility tools 

•  Mixed Integer-Linear Optimization tools: 
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• These tools have been used to evaluate nuclear posture review scenarios, the 
program of record, and numerous hybrid scenarios. 

• NNSA also interacts extensively with the DoD on issues of force structure and 
stockpile composition. 

• Good policy decisions cannot be made in a vacuum: our technical input 
ensures that necessary implementation issues are addressed. 

• Also essential to good policy making is having input from many sources and 
perspectives, which is why the collaboration of different sites is so valuable. 
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