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• Objectives (1 -2 minutes)
• Background (10 – 15 minutes)

– Nuclear Security Enterprise
– Life Extension 6.X Process

• Model Concept (5 – 10 minutes)
– Data, Methods, Approaches, and Techniques 

• Comparative Analysis (2 – 3 minutes)
• Discussion (5 – 15 minutes)

Agenda
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• Share perspectives and a use-case regarding Nuclear Weapon
data and estimating

• Exchange cost related knowledge with other defense
programs regarding conventional and classified cost
estimating practices

• Share contact information, engage in dialogue, and develop
relationships for collaborative efforts

Objectives
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W80-4 LEP Program and Project Relationship Discussion

SNL KCNSC LLNL LANL NNSS PX

National Nuclear Security Administration

Program

Sites

Y-12 SRS

• Sandia National Laboratories – Responsible for nuclear weapon systems and components over their 
entire lifecycle, from original design through final dismantlement and disposal. Responsibility 
includes design, qualification, certification, and assessment of the non-nuclear subsystems and 
system qualification as well as integration with delivery vehicles. 

• The nation’s nuclear weapons must always work when commanded and authorized by the President 
of the US and must never detonate otherwise.

Background

https://www.sandia.gov/missions/nuclear_weapons/index.html
https://www.energy.gov/nnsa/articles/nnsa-awards-sandia-national-laboratories-management-operatingPresented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



Background Nuclear Weapon Product Lifecycle

Josserand, Terry and Young, Z. Leone and Chamberlin, P. Edwin, Building Foundations for Nuclear Security Enterprise Analysis, SAND2017-10660 
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• Traceable historic and projected United States nuclear 
weapon program entrance and exit dates by phase
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Background
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DISMANTLEMENT

Josserand, Terry. Nuclear Weapon Talk. Institute for Defense Analyses. August 2018. SAND 
Report, Sandia National Laboratories, Albuquerque, NM. SAND2018-6184. Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com
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1979 Honda Civic

http://storm.oldcarmanualproject.com/hondacivic1979.htm
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1979 Honda Civic
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1979 Honda Civic

http://storm.oldcarmanualproject.com/hondacivic1979.htm
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Honda Civic 1979 to 2019

http://storm.oldcarmanualproject.com/hondacivic1979.htm
https://nyautogiant.com/sale/honda-civic-sport-long-island-ny
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Life Extension 6.X Process
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• No new nuclear weapon systems
• System complexity
• Cannot execute full-up nuclear weapons tests
• Unique materials
• Life expectancy

Takeaways from NW Background
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Cost Estimating Methodologies
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Josserand, Terry. Nuclear Weapon Talk. Institute for Defense Analyses. August 2018. SAND Report, Sandia National Laboratories, Albuquerque, NM. SAND2018-6184.
GAO Cost Estimating Guide, GAO-09-3SP 

Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



Cost Estimating Methodologies
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Josserand, Terry. Nuclear Weapon Talk. Institute for Defense Analyses. August 2018. SAND Report, Sandia National Laboratories, Albuquerque, NM. SAND2018-6184.
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COTS
Model

System Parameters

Effort Multipliers
Output
(cost, schedule, risk)

Calibrated with 
Conventional Weapon 

System Data• Fixed Applications
• Weight
• # of Boards
• Material Composition
• # of Interfaces
• Types of Interfaces
• Types of Components

• SE&I Complexity
• Qualification Complexity
• Experience Measures

Model Concept
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Types of Historic Nuclear Weapon Data

 Reliability
 Failures, issues, etc.

 Production
 Numbers, processes, etc.

 System engineering complexity
 Phase paradigm, age, etc.

 Staff
 Experience, training, etc.

 Other data…

 Effort
 Phase process

 Time
 Fiscal years

 Cost
 Characteristics

 Weight, interfaces, size, etc.

 Performance
 Yield, speed, range, etc.

 Schedule
 Time to develop, deploy, test, etc.

 Socio-political
 Treaties, legislation, policy

Josserand, Terry. Nuclear Weapon Talk. Institute for Defense Analyses. August 2018. SAND Report, Sandia National Laboratories, Albuquerque, NM. SAND2018-6184.
GAO Cost Estimating Guide, GAO-09-3SP  
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• Top-Down
– System, Subsystem, Major Components

• Analogous technical data
• Expert review

• Detailed Engineering Build-Up
– System, Subsystem, Major Components, 

Subcomponents, Piece-Parts
• Analogous technical data
• Expert review

Two Approaches
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• Material Composition
– Very High, exotic materials

• SE&I Complexity
– Very High, system is composed of unique exotic 

materials and parts of varying ages
• Qualification

– Very High, system requires qualification unique to 
conventional systems

• Experience Measures
– Low, New Weapon to Life Extension 6.X Process staff 

retention 

Techniques for System Parameters and Effort Multipliers
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• Demographics
– Bi-modal age distribution
– 24% 56 and above
– 64% between 31 and 55
– 11% under 30

Experience Measures

– 21% eligible for retirement
– 23% of engineers and 18% of 

scientists eligible for 
retirement

– Experience shift

2016 NNSA Stockpile Stewardship and Management Plan
Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



• Demographics
– 36% less than 5 years of service
– 70% less than 16 years of service
– Knowledge transfer

Experience Measures

2016 NNSA Stockpile Stewardship and Management Plan
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Model Output Comparison
Top-Down System Engineering Build-Up System
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Model Sensitivity of Part Quantity Detail
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Discussion
Questions/Suggestions?

A Comparative Analysis of Nuclear Security Enterprise Estimates
Terry Josserand

Email: tmjosse@sandia.gov
Phone: (505)206-6441

SAND2019-XXXX
Unclassified Unlimited Release
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