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The decline in military manpower due to low birthrates
and the adoption of Fourth Industrial Revolution
technologies are driving a fundamental shift in weapon
system operations. For the Navy, the complexity of
long-term weapon systems and the unique maritime
environment underscore the growing importance of
total life cycle systems management (TLCSM) based on
integrated product support (IPS). However, the current
officer candidate school (OCS) curriculum, which
produces a large portion of naval officers, lacks
IPS-related education. This paper proposes
incorporating IPS subjects into the common curriculum
to develop officers’ competencies in system operation
and management. It explores the concepts of IPS and
TLCSM in relation to officer responsibilities and
emphasizes the need to include advanced sustainment
technologies—such as digital twin and condition-based
maintenance plus (CBM+)—to strengthen digital-age
operational capabilities.
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Navy & Marine Corps in 2024
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Table 1. Correlation between IPS elements and digital
twin

IPS-related . .
Digital twin relevance
elements
3D modeling
for digital twin application
from the design stage

Design interface
Continuous design improvement
by integrating
operational/maintenance data

Real-time sensor data
for fault prediction & optimized
maintenance timing

Maintenance planning
& management

Training & training
Support

Digital twin + XR for immersive,
— equipment-based virtual training
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Table 2. Correlation between IPS elements and remote
maintenance

|PS-related
elements

Digital twin relevance

Integration of remote diagnostics, control,

Design interface and self-diagnostics at design stage

Supply policies based on faults

Supply support identified via remote diagnostics

Remote-controllable tools, sensors, and

Support equipment network-based support equipment

Technical
manual & data

ARNR-based digital maintenance manuals
and procedures for remote support

Infrastructure analysis for remote

Facilities . e
maintenance facilities

o
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Table 3. Correlation between IPS elements and CBM+

IPS-related . .

Digital twin relevance
elements
Sensor &diagnostic algorithm integration

Design Interface into system design

Predictive maintenance
based on condition monitoring

Maintenance planning
& management

Inclusion of sensor calibration/testing

Support equipment equipment

Inventory and supply policies

Supply support linked to CBM+

Environmental analysis for

PHS&T o ;
sensitive sensor operation/storage
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Table 4. Correlation between IPS elements and RAM-C/
PBL

|PS-related
elements

Digital twin relevance

RAM analysis for reliability, maintainability,

RAM and availability evaluation

Cost-benefit analysis using GBL-based

PSA models

Design-stage reflection of RAM-C results for
early reliability & maintainability assurance
— Securing stability in performance-based

logistics (PBL) implementation

Design interface

Cost analysis through
maintenance/supply simulation models

Maintenance planning
&management
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