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1974 1977 2000 1946 

Nuclear Weapons Enterprise 

 Evolving Nuclear 

Security Enterprise 

(NSE)  

 The enterprise has 

been significantly 

downsized and 

consolidated since the 

end of the Cold War. 

 Government oversight 

Management Evolution 
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The NNSA/DP Enterprise Modeling Problem Space 

 Programs within NNSA (27% of 

DOE Budget) 

• Defense Programs; $7.6 B  

• Naval Reactors; $1.2 B 

• Defense Nuclear 

Nonproliferation; $2.5 B 

 Programs under Defense 

Programs 
• Directed Stockpile Work 

• Campaigns 

• RTBF 

• STA 

 Workforce 
• Eight agencies 

• Eight DOE site offices 

• Federal Program Management 

staff in DC and Albuquerque 

“The FY 2012 President’s Budget Request provides 

$11.78 billion to invest in a modern, 21st century 

nuclear security enterprise, implement the 

President’s nuclear security agenda, and improve 

the way the NNSA does business and manages its 

resources.” Mar 2, 2011, testimony by NNSA Administrator D’Agostino  
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Enterprise Modeling Consortium (EMC) in the 

Nuclear Security Enterprise 

 Stockpile 

• Aging systems 

• Four missions 

• High consequence 

 Infrastructure 

• Aging infrastructure 

• Eight sites with 1000’s of 

buildings 

• Program equipment like 

fusion reactors 

 Critical Skills 

• Aging workforce 

• Competency-based 

organization 

• Specialized knowledge 

EMC is engaged in informing  
decision makers about programmatic 

 and technical decisions that have 
long-term effects 
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Stockpile Modeling Vision 

 Throughput model for the NSE including laboratories and plants for 
all stockpile work 
• Life-extension Programs (LEP’s) (Phases 6.1-6.6) 

• Limited Component Exchanges (LLCE’s)  (Phase 6) 

• Surveillance (Stockpile Evaluation) (Phase 6) 

• Dismantlement (Phase 7) 

 Output is sets of river charts or sand charts that show the following 
• Activity by site and overall in the NSE 

• Capacity by site and overall in the NSE 

 Model should facilitate “what if” analysis including 
• Interference and bottlenecks 

 Critical skills  

 Program equipment, e.g. special tooling, containers, etc. 

 Test and qualification capabilities 

 Constraints associated with start-up, regulations, etc. 

• Ability to add resources, shift resources, etc. 

• Easily changing and moving scope, e.g. change FPU date, duration of 
an LEP, etc. 
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System 4 
Retirement 

LEP System 1 

LEP System 2 
LEP System 3 

System 5 
Retirement 

New Builds 

New Builds 
eUse 
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Facility Life-Cycle Modeling, Programmatic 

Equipment, and Programmatic Transition 
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DOE Facility Information Management System (FIMS) 

Summary of Site Inventories 
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MARS Facility Cost Forecast System 
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Metrics and Economic Projection 
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Total NNSA Facility Condition Index (FCI) 

In a cost constrained environment trade-offs between people, product, 

and infrastructure are required 
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Initial Age Configuration of Real Property (c. 2010) 
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Projection and Distribution of Real Property (c. 

2030s) 
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NSE critical skills are the foundation of all DP 

activities 

 Supply- and Demand-side 

Modeling 

 HR Tracking 

• Demographics 

• Retention 

• Hiring 

• Retirement 

 Programmatic Specialization 

(i.e., what do they know and 

level of mastery) 

• Critical skills categories 

• Critical skills specialization 

• Career models 

ST&E Career Model 

DA Workload Example 

(LLNL/LANL) 
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Knowledge-base Representation of Critical Skills 

Mastery 

 Analysis of hundreds of 

resumes suggests that the 

transition time from “Pipeline” 

to “Master” is nominally 8-12 

years 

 An initial estimate of the 

aggregate investment in the 

Physics Design Agencies 

critical skill base is $30B-$44B 

 Maintaining capability requires 

investment in the pipeline 
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Stockpile 
Confidence 

Analysis 

Data 

Capabilities 

Infrastructure 

Simple Pyramid Supporting Deterrence 

Engineering Judgment/Experience 

People with Critical Skills are Integral to all elements, but they are most 

critical to establishing Stockpile Confidence 
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Example Capabilities 

 Program Management 

 Systems Engineering 

 Enterprise Technical Infrastructure 

• Enterprise Technical Processes 

• Enterprise Modeling and Analysis 

• Enterprise Technical Communication, 

Scheduling, and Records Systems 

 Fundamental Science Core Competencies 

• Develop, Maintain, & Operate Experimental 

Facilities 

• Perform Experiments, Acquire & Analyze Data 

• Develop/Maintain Physics & Engineering Codes 

• Develop Models, Algorithms, & Visualization 

• Develop, maintain and operate experimental 

facilities 

 Engineering Design/Assessment/Certification 

• NEP Physics Design/Assessment/Certification 

• NEP Engineering 

Design/Assessment/Certification 

• Weapon Engineering 

Design/Integration/Qualification 

 System Certification, Test & Qualification 

• Dynamic Test Capability 

• Weapons Physics Test Capability 

• Environmental Test Capability 

• Operational Test Capability 

• Underground Test Capability 

• SNM Test Capability 

• Non-Nuclear Material Test Capability 

 Stockpile Maintenance, Evaluation, and Support 

• Maintenance and Military Liaison 

• Stockpile Surveillance and Assessment 

 Operational/Site Activation/ Facilities 

• Computation Infrastructure 

• Enterprise Security and Transportation 

• Uranium Processing 

• Plutonium Processing 

• Tritium Operations 

• Other Special Materials Operations 

• High Explosives Operations 

• Component Production/Fabrication 

• Assembly/Disassembly 

• Material Recycle and Recovery 

• Container Research, Test, Design 

• Storage 
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IDEAS Foundation Ontology for Capability 

NSE needs a more formal and consistent definition of “Capability” that 

includes Infrastructure & People 
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Program Roadmap and Desired Outcomes 


