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3 Challenge

• The National Nuclear Security Administration (NNSA)
has the mission to maintain the nation's nuclear
deterrent through life extension programs and major
alterations

• FY2018 Stockpile Stewardship and Management Plan
(SSMP) identified timeline of activities over next quarter
century

• Three months later, the Nuclear Posture Review
identified a need for significant changes to the plan:
• Modify a small number of existing warheads on submarine-
launched ballistic missiles for a low-yield option

• Pursue a modern nuclear-armed sea-launched cruise missile

• Complete the W80-4 one year earlier

• Start the W78 replacement warhead one year earlier

• The Nuclear Security Enterprise (NSE) needed to assess
the feasibility of these (and ultimately other) proposed
stockpile changes

•

N ilS4y WEAPONS PROGRAMS
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4 Feasibility Evaluation
• Stockpile feasibility analysis must:
• Include key (constraining) activities/elements of entire NSE

• Reflect business rules and operations of the NSE

• Represent all phases and activities of weapon system:

o Design

o Development

o Production

• Tool proposed to automate and expedite analysis
• Simple strategic planning visualization tool for NSE

operations

• Show overview of numerous parallel activities across decades
with an ability to highlight points of significant resource
demand

• For hands-on use by high-level decision makers

• Deployed on individual computers at various locations within
the NSE and not require special software licenses

• Involve input of simple, focused data sets, and run in real-
time

Map of NSE Locations
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5 Context of NSE Activities

Phase 6.X
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6 Tool Requirements
Parameter

Time Duration

Temporal Resolution

Stockpile Composition

Constituent Elements

Editable Variables

Output

Minimum Requirement

> ThirtyYears

Monthly/Annual

Eleven Weapon Systems

Six Key Components/Subsystems

System/Subsystem Identifiers (Design Options)
Weapon System Quantities
Production Completion Date
Phase Durations
Component Quantities
Production Yield
Production Lead Time
Workload Equivalencies
Design/Production Capacities

Gantt Chart
Design/Production Charts (Column Charts with Capacity Line)
Production Schedule

1

1
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8 6.XVT Instructions
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Introduction

Phase 6.X Visualization Tool (6.XVT) is part of a toolset for NNSA to use to evaluate future stockpile scenarios and compare demand across the Nuclear Security Enterprise (NSE) with known capacity constraints.

Constraints under consideration include number of weapon systems simultaneously going through a given phase of the Phase 6.X design, development, and production process, as well as nominal production capacities.

Tool inputs include the stockpile weapon system(s) definition and number of weapons, component constituent definition, weapon system First Production Unit (FPU) date, and phase durations. Additional component

parameters / descriptors are entered representing component production requirements and metrics. On the Summary Charts, inputs allow capacity variance capability. The outputs include the start and stop dates for each

phase in a weapon system, the overall schedule Gantt chart for each weapon system, and the component resource needs schedule against capacity for weapon system deployment execution.
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9 6.XVT Data Input: System Definition and Phases •
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6.XVT Data Input: Component Definition and Production
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I 2 6.XVT Output: System Detail Demand/Capacity Charts •
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13 Benefits •

Tool allows for quick evaluation of stockpile scenario feasibility
Evaluation of number of systems going through a particular phase - allows for
consideration of demands of design, development, and production activities

Allows for rapid adjustment to start dates and phase durations to deconflict
peak simultaneous demands

• Presents an example component production schedule for comparison with
resource capacity

• Takes into consideration difficulty of production of individual components to
allow for variability across stockpile

• Can be generalized for other domains



I 4 Extension Outside NSE Domain

Approach can be applied outside _N SE domain to allow for simplified
visualization for long-range portfolio planning:

Generaliz Application

Stockpile

Weapon Systems

Phases

Components

Multiplier,Yield, Equivalencies

Project Portfolio

Projects

Tasks

Resources

Resource Efficiency, Cost

Production Capacity Resource/Budget Limitations

•
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I 7 Abstract •

The Nuclear Security Enterprise (NSE) is projecting a period of significant work over the next few
decades with a number of proposed weapon system modifications undergoing design, development,
and production cycles, often with simultaneous competing activities. Decision-makers within the
NSE are requesting simple tools that allow visualization of these simultaneous activities to quickly
identify potential points of overload on constrained resources in all phases of work so that schedules
might be adjusted or other alternatives considered. To meet the intended needs of the user
community, the tools must be easily deployed on individual computers at various locations within the
NSE, not require special software licenses, involve simple input of focused data sets, and run in real-
time. To meet these needs, a simple visualization tool based in Microsoft Excel has been developed
to show numerous parallel activities at a high-level across decades with an ability to highlight points
of significant resource demand. Representation of production rates are captured to compare
demand for a given schedule with resource availability, honoring business rules generally applied to
the NSE. Weapon system design options are represented in simplified terms to allow users to
consider future weapon stockpile needs and compare those with NSE facility capabilities and
capacities. This presentation will provide an overview of the current development tool architecture,
along with examples of output for decision-makers in support of their long-range portfolio
planning.



18 , NNSA/NSE Domain Space

U.S. Nuclear Warhead Lifecycle Phases
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• All U. S. nuclear warheads and bombs are in Phase
6 or 7 of the U.S. Nuclear Weapons Lifecycle
• The last new warhead type produced was the W88
(first production unit 1988)
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