
REDUCING COSTS AND INCREASING PRODUCTIVITY IN 
SHIP MAINTENANCE USING PRODUCT LIFECYCLE 

MANAGEMENT, 3D LASER SCANNING, AND 3D PRINTING

This thesis uses knowledge value added (KVA) methodology to identify additional cost
savings that can be achieved in the ship maintenance (SHIPMAIN) process by implementing
information technologies. Specifically, the technologies considered in this study are 3D
printing, product lifecycle management, and 3D laser scanning. Using the current process as
a baseline, KVA is applied to two notional scenarios, one using 3D printing only and one
using all three technologies to reengineer the current process.
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Thesis Findings

• “To-Be” Scenario (3D Printing only): The overall ROK and ROI of the process stayed 
the same at 135%, although the ROK for the portion of Block 300 with 3D printing rose 
to 4,317% compared to the traditional production ROK of 118%

• “Radical To-Be” Scenario (3D Printing, PLM, & 3DLS): The overall ROK and ROI of 
the process rose to 458%, including gains of over 100% in every block except Blocks 
270 and 320.

•The “Radical To-Be” Scenario indicates a savings of $120 million per year is possible 
if all the technologies are implemented.


