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Acquisition of ship-
board components 
is entirely based on 
‘paper’ purchase order 
documents. Newport 
News Shipbuilding (NNS) 
provides suppliers with 
2D fabrication drawings 
that are developed from 
3D component models. 
Suppliers use the 2D 
drawings to create their 
own 3D component 
models to support 
producing parts using 
Computer Numerical Improving suppliers first-time quality, cycle-times, schedule performance and

readiness by providing 3D design disclosures
Control (CNC) machines. 
Design and manufacturing collaboration during supplier contract execution is based 
on traditional spreadsheets, emails, and conference calls. Purchase orders are clouded 
with requirement noise relying on the supplier to determine what is and what is not 
required. With this complexity and overabundance of information comes inherent 
risk of supplier delays and quality failures that can have a tremendous impact on cost, 
quality, and schedule. In addition, shipyard quality inspection typically takes place after 
manufacturing and production is complete eliminating any possibility of in-process 
corrections. Shipboard construction installation and operation issues are discovered 
long after the supplier has delivered the product resulting in rework and schedule 
delays.

The ‘Digital Thread Shipbuilding – Supplier Interface’ effort will incorporate NNS’s 
supply base into the company’s digital shipbuilding strategy by connecting the ‘digital 
thread’ from design through production/fabrication, assembly, test, inspection, 
integration, and installation/operation. In addition, the digital information produced by 
NNS will need to be consumable downstream by fleet provisioning and sustainment 
activities. The focus of this project will be on helping the supply base improve first-
time quality, cycle-times, schedule performance, and supplier readiness, which will lead 
to cost savings for the company and the Navy. Through this project NNS intends to 
simplify Technical Data Packages, produce 3D design disclosures, and establish a secure 
exchange medium to enable efficient two-way transfer of data with suppliers. When a 
part number is created in the Parts Catalog System, Engineering will use computer-aided 
logic to assign requirements to help avoid human error and reduce the learning curve. 
The requirements applied will be clear, concise, and specific to the item, component, or 
assembly being purchased.

Once proven, NNS will replace 2D fabrication drawings with 3D design disclosures that 
can be used by suppliers to efficiently estimate, plan, manufacture, test, and inspect. 
The design disclosures will be generated directly from 3D component models. The 
component models will include the Production Manufacturing Information (PMI) and 
other design content needed for manufacturing. Replacing 2D fabrication drawings 
with 3D design disclosures will help NNS better convey design intent and position the 
company to exploit advancements in technology such as automated manufacturing, 3D 
printing, virtual inspections, etc. A secure environment will be established to enable 
the efficient two-way exchange of digital data between NNS and suppliers during the 
material procurement process. NNS plans to deploy the solution in its target environment 
after initial acceptance tests are complete and engage affected individuals/groups/
organizations to ensure the solution satisfies documented needs and expectations. The 
‘Digital Thread Shipbuilding – Supplier Interface’ technology has an  estimate savings of 
$10.6M per FORD Class Aircraft carrier.
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NEWPORT NEWS, Va. (June 22, 2017) A 
crane moves the lower stern into place on 
the nuclear-powered aircraft carrier USS 
John F. Kennedy (CVN 79) at Huntington 
Ingalls Shipbuilding in Newport News, Va. 
John F. Kennedy is the second Gerald R. 

Ford-class aircraft carrier which is now 50 
percent structurally complete.

U.S. Navy photo/Released
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Improving suppliers first-time quality, cycle-
times, schedule performance and readiness 

by providing 3D design disclosures  
Photo Courtesy of Newport News 

Shipbuilding 
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How the ManTech Computing Design- Build 
Process Project Enables the Lean Paperless, 

Tablet-Based, Work Package Process 
Diagram Courtesy of Electric Boat 

Corporation
DMC 2017 Award: Pictured from left 

to right are Mimi Vymola (GDEB ManTech 
Program Manager), Polly Graham (NSAM 

Project Technical Representative), Dr. 
Doug Wolfe (Penn State Applied Research 
Technical Lead), Kevin Carpentier (NSAM 

Technical Director), Tim Blair (iMAST 
Director, PSU ARL)
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Newport News Shipyard Leveraging ManTech 
Tool to Connect the ‘Digital Thread’

Distribution Statement A: Approved for public release; distribution is unlimited.



The General Dynamics-Electric Boat Corporation (GDEB) ‘Mobile Computing Design-Build 
Process’ project creates lean paperless work packages built from legacy VIRGINIA Class 
Submarine (VCS) product model. The project creates tools and processes to enhance 
Electric Boat’s lean work package, structural fabrication, and outfitting systems. These tools 
and processes support shift level work instructions, capable of tablet delivery in PDF form 
(including PDF + 3D JT), for the Electric Boat Quonset Point facility using legacy VCS data. The 
Mobile Computing project focused primarily on work instructions for structural fabrication.  
However, the achieved outcomes are applicable to other disciplines.  The processes and tools 
developed during this project were used in a large-scale prototype, which illustrated the 
versatility of the Total Schedule-style authoring and changing of build plans and integration 
with OR lean work instructions.

VCS legacy data does not contain the level of data that is contained in the COLUMBIA Program product design. When VCS data is 
migrated/translated to NX some of the VCS data may be lost. This completed project created a lean paperless work package built from 
the legacy VCS product model that allows all data to be maintained. The lean work packages include only the operations, material, 
joints and views needed for a particular unit of work. This enables ‘shift-sized’ work instruction package that are able to support 
variable sized units of work. Configuration management of this data is critical.  

For the VCS Program, legacy work instructions come with traditional engineering drawings that contain much more information than is 
needed for any particular task. One of the principal savings from this project is the lean paperless work package with graphics geared 
only to the work at hand. Conversion of the legacy VCS design data allows the creation of Build Authority views and models. Build 
Authority models provide graphical views that represent build (as opposed to design) geometry. 

Once fully implemented, GDEB anticipates that the ‘Mobile Computing Design-Build Process’ will provide a 15% labor savings for 
trades personnel in their daily activities by creating lean paperless work packages. These savings would be distributed across multiple 
functional areas such as Operations, Planning and through automated processes with an estimated cost savings of $367K per VCS hull.
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‘Mobile Computing Design-Build Process’ is Creating Lean, Tablet-Based 
Work Packages

ATI-Led Project Wins Defense Manufacturing 
Technology Achievement Award for Readiness 
Retractable Bow Planes System Improvements Increase Efficiency and Reliability, Saving 
Millions of Dollars

On December 6, the ATI-managed Naval Shipbuilding and Advanced Manufacturing Center 
(NSAM) received a Defense Manufacturing Technology Achievement Award (DMTAA) in the 
Readiness Improvement category at the Defense Manufacturing Conference in Tampa, FL. 
The award recognized NSAM’s work to increase the usable life of submarines and improving 
the mission readiness of these submarines. This is the sixth DMTAA for ATI.

Working with the Institute for Manufacturing and Sustainment Technologies and General 
Dynamics Electric Boat, the NSAM team developed a thermal spray coating solution for extend/
retract cylinder rods in the Submarine’s bow plane system. This coating will prevent the build-
up of calcareous deposits on the cylinder rods and will reduce the need for unscheduled maintenance. Projected savings from the project 
are more than $9m per hull over the life of each platform, with a total submarine life cycle cost savings of approximately $300m.

Three other ATI-led NSAM projects were nominated for awards. The Dynamic Change Awareness project, providing identification of 
baseline process gaps to reduce process times, was nominated in the Technology Enabler category. The Enhanced Task Assignment and 
Progressing (eTAP) project, which streamlines tasking assignment work for shipyard foremen, was nominated in the Cost Reduction/
Rate or Safety Improvement Category. Finally, the Machine Readable Material Transactions project, which reduces the cycle times of 
material transactions using machine-readable data entry, was nominated in the Supply Chain Improvement category.

The awards, sponsored by the Joint Defense Manufacturing Technology Panel (JDMTP), are given to teams comprised of both 
Government and private sector members who are responsible for outstanding projects in manufacturing technology. Nominees are 
evaluated on three criteria: manufacturing technology achievement, transition/implementation, and potential or realized benefits. The 
selection committee consists of the JDMTP Principals and the OSD ManTech director.

“We are honored and delighted to receive this recognition,” said ATI Vice President Marty Ryan. “The bow planes system improvements 
project combines efficiency and cost savings with innovation to increase the mission readiness of our Warfighters. We congratulate the project 
team on another significant success and look forward to continuing NSAM’s efforts to develop meaningful manufacturing improvements.”

This document was prepared under Contract N00014-14-D-0377 to the Office of Naval Research 
as part of the Navy ManTech Program.

DMC 2017 Award: Pictured from left to right 
are Mimi Vymola (GDEB ManTech Program 

Manager), Polly Graham (NSAM Project Technical 
Representative), Dr. Doug Wolfe (Penn State 

Applied Research Technical Lead), Kevin Carpentier 
(NSAM Technical Director), Tim Blair (iMAST 

Director, PSU ARL)



A Navy ManTech Center of Excellence 
Chartered by  

the Office of Naval Research 

Developing Advanced Manufacturing 
Technologies

* * * *

Deploying them in U.S. Manufacturing 
facilities

 ** * *

Funding Projects that 
Drive Improvements

* * * *

Reducing the Cost and Time to Build 
and Repair Navy Platforms

 ** * *

To date, NSAM project efforts have led to 
over $500M in total savings, measured as  
“per hull” cost reductions across several 

U.S. Navy platforms.
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www.nsamcenter.org

NSAM will be attending Sea Air Space on April 9-11, 2018
at the Gaylord National Convention Center located just outside of 
Washington, D.C. They will be in booth #1314. 

NSAM Did You Know:
Here are a few recent Navy ManTech successes worth noting:

• The recently completed DDG-51 focused ‘Optimized Lifting and
Handling’ project with Huntington Ingalls Industries- Ingalls
Shipbuilding (Ingalls) studied the entire lifting and handling
process across all organizations and platforms, identifying key
cost drivers, ultimately developing organizational and technical
solutions led to cost reductions.  The project expects to yield
$6.6M is cost savings over a 5-year period, with $515K per hull
attributed to each DDG-51 Class hull alone.  Additionally, Ingalls
identified savings for the LHA, LPD and NSC platforms.

• The VIRGINIA Submarine class (VCS)-focused ‘Mobile Computing
Design-Build Process’ project with General Dynamics-Electric
Boat (GDEB) recently completed with its pilot testing activity.
The GDEB project team developed a process and tool that
automates the creation of Manufacturing Assembly Plans
(MAPs). The new tool will manage all VCS data and EB’s Build
Authority auto views and provide a ‘drag and drop’ editor that
can be electronically accessed.  The tool will work in conjunction
with the lean paperless work package, allowing the capability to
view and manipulate a 3D model.  The estimated cost savings is
based on saving of $367K per VCS hull, with a 5-year savings of
approximately $3.67M.

• The Huntington Ingalls Industries-Newport News Shipbuilding
(NNS) team recently completed the FORD Class Aircraft Carrier
(CVN)/  VIRGINIA Submarine class (VCS)-focused  ‘Non-Contact
Metrology’ project that developed integration process for new
non-contact measurement technologies, establishing internal
standards to ensure proper use. NNS expects to save nearly
6,500 man-hours and over $691K per CVN hull.  For VCS, NNS
anticipates eliminating nearly 2,200 man-hours and saving over
$232K per VCS hull.

• The CH-53K-focused ‘3D Data Exchange’ project with the NAVAIR
PMA-261 Digital Transformation Team was recently recognized
as a 2017 NAVAIR Commander’s ‘Business Innovation’ award
recipient-congratulations to Mr. Howard Owens and the NSAM
team for this achievement.
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