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Presenter Notes
Presentation Notes
Today I’m presenting USCG PLM Data Requirements: Interface Mapping — an NSRP project focused on how shipyards can more effectively deliver sustainment data to the Coast Guard through improved data interfaces and workflows. I’ll walk through what the project is, why it was created, the progress we’ve made in Phase 1, and what these improvements mean for both the Coast Guard and the commercial ship repair industry that performs most of their maintenance and overhaul work.
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* Phase 2 Activity

* Next Steps

* Summary and Value Proposition for the USCG


Presenter Notes
Presentation Notes
Here’s the Presentation Outline. We’ll start with the Overall Project Objectives, then cover the Background and Challenges. Next, we’ll review the key accomplishments from Phase 1, including systems mapping, CDRL alignments, and software development. We’ll finish with the current Project Status, Phase 2 plans, and Next Steps.
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Background

* Maintenance, Repair and Overhaul (MRO) activities are a major cost
driver for Navies and Coast Guards

* Personnel supporting MRO activities need accurate engineering
data to perform their job functions

* The information (such as it is) often resides in multiple formats and
legacy systems with limited or no connectivity, making it harder to
find the needed data



Presenter Notes
Presentation Notes
Building on those challenges, here’s the scale of the fleet they are supporting. The USCG Surface Forces Logistics Center manages five major product lines and is responsible for 221 cutters across six classes, two icebreaker classes, and 1,337 boats of many different classes. The Engineering Services Division serves as the design agent for all maintenance, repair, and overhaul work across this entire fleet. As many of you know, the majority of that depot-level repair work is contracted out to commercial shipyards. That’s exactly why a clean, single source of sustainment data is so valuable.


USCG Sustainment Challenges

« USCG Surface Forces Logistics Center (SFLC) has five product lines
e Long Range Enforcer
* Medium Endurance Cutter
* Patrol Boat
* Icebreaker / Buoy and Construction Tender
* Small Boat
« USCG SFLC Engineering Services Division (ESD) serves as the design
agent for MRO for all cutter and boat classes
« 221 cutters across 6 classes
* 2 icebreaker classes
* 1,337 boats of many classes
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Presentation Notes
Building on those challenges, here’s the scale of the fleet they are supporting. The USCG Surface Forces Logistics Center manages five major product lines and is responsible for 221 cutters across six classes, two icebreaker classes, and 1,337 boats of many different classes. The Engineering Services Division serves as the design agent for all maintenance, repair, and overhaul work across this entire fleet. As many of you know, the majority of that depot-level repair work is contracted out to commercial shipyards. That’s exactly why a clean, single source of sustainment data is so valuable.
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USCG Sustainment Challenges (Cont.)

* Digital MRO Shift; Moving
toward digital maintenance,
repair, and overhaul b
Ieveralglng shlpR;lard 3D
models and PLM data via
new interfaces

* Over 80% of depot
matlntenance Is contracted
ou

» Scattered configuration data
across multiple’systems

» Growing parts obsolescence
as the fleet ages

Change Management *
Workflow ® Digital Drawing Delivery

Document Management () (._BOM Management *

Collaborative Engineering (J () Supplier Collaboration

Variant Management * () () Configuration Management

(O Manufacturing Process Planning

O Quality Management

Requirements Management

Federated Manufacturing Data
& Traceability

(from ERP, MRP, MES, etc.)
(O Project Management

(J On-Board Ship Digital Model

(O Digital Scan Management

Issue Management

Maintenance Management
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The Coast Guard is moving toward digital maintenance, repair, and overhaul by leveraging shipyard 3D models and PLM data through new interfaces. However, they face several key challenges: Over 80% of their depot maintenance is contracted out to commercial shipyards, so contractors need accurate, timely data. Configuration baselines are scattered across multiple systems and formats. Parts obsolescence continues to grow as the fleet ages. All of this points to the need for a single authoritative source of truth with full metadata and a federated transition away from legacy systems.
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USCG Sustainment Potential Way Forward

* Much of the needed data for MRO can be found in the new
construction shipyard’s 3D product model and product lifecycle
management (PLM) system

* A PLM system can also host relevant data from other sources to
support MRO efforts

 Data transfer from shipyard PLM systems to a Navy or Coast Guard
PLM system will improve data availability for personnel supporting
MRO activities

* The PLM Solution will create a single authoritative source of truth
with full metadata and will enable a federated transition from
legacy systems




NSRP USCG PLM Data Requirements Project

* NSRP USCG PLM Data Requirements
Interface Mapping

« Two-year program submitted in response
to Research Announcement 25

 Awarded in March 2025

* Project objectives:

e Harvest sustainment data from 3D build
models

« Map USCG ShipbuildingPLM (SPLM) needs
to interfaces/connectors

« Develop/test software for shipyard SPLM —
USCG SPLM data flow
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Project Team Members

® USCG Baltimore Shipyard,

S S I Lead Member Surface Asset Logistics
Center (SALC), Surface Forces

< Logistics Center (SFLC)

94 Heritage Class e Heritage Class
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D 0000 9
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Presentation Notes
Before we get into the details of the project, I’d like to quickly recognize the team behind it. SSI is the lead member on this effort. We’re working in close partnership with the U.S. Coast Guard’s Surface Forces Logistics Center (SFLC) and the Surface Asset Logistics Center (SALC) in Baltimore. On the shipyard side, we have three key participants: Eastern Shipbuilding, building the Heritage Class Offshore Patrol Cutter (OPC) Stage 1
Austal, building the Heritage Class Offshore Patrol Cutter (OPC) Stage 2
Birdon, building the Waterways Commerce Cutter (WCC) in two variants Importantly, all of these vessels are being designed and built using ShipConstructor, which generates the 3D Technical Data Package (TDP) that forms the foundation of this project.
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Phase 1 Project Objectives

 “Crawl, walk, run”

* Learn what the USCG needs for sustainment data
 Learn what new construction shipyards provide

* Map USCG PLM needs to interfaces/connectors

 Simulated simple use cases for shipyard PLM — USCG PLM
data flow
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Phase 1 followed a classic ‘crawl, walk, run’ approach. We focused on learning the sustainment data needs and understanding exactly what data the shipyards currently provide. We mapped the Coast Guard’s future PLM requirements to the available interfaces and connectors. And finally, we developed and tested connectors through simulated simple use cases for data flowing from shipyard SPLM into the USCG environment.
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USCG Sustainment Systems Overview

Key Systems Receiving Shipyard CDRLs (Contract Data Requirements
Data Via CDRL requirements Lists) Shipyard provided data

EAL — Electronic Asset Logbook 3D models, drawings, and HM&E
(asset status & readlness? data

FLS — Fleet Logistics System : :

(maintenance confiéuration) Equipment lists and BOMs

NESSS — Supply Support System Configuration data and

(parts & inventory)
FLS-MAM — Mobile Asset

maintenance task definitions

Manager (field/unit-level Parts / allowance lists

maintenance) | | .

E:)V\{Db_ Co(ntra;t ¥V§rkbot0k t Test & inspection records
atabase (project & contrac :

managemepnt)J Build status and change data

J-4 Documents (CDRLs): Section J of the USCG contract that specifies exactly what
data and documents the shipyard must deliver to support the vessel’s sustainment
and lifecycle.
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To understand exactly what data the Coast Guard needed; we interviewed personnel at the USCG Surface Forces Logistics Center. We learned what systems they use, what data each system processes, how information flows between them, and what that data is actually used for. We then sat down with each of the participating shipyards to understand what data they are contractually required to deliver — specifically through the standard J-4 documents and CDRLs — including the formats and methods they currently use. These discussions gave us the foundation for Phase 1. They allowed us to build a clear PLM Data Requirements Matrix. As you can see on the left are the main USCG sustainment systems, and on the right is the key information the shipyards deliver through those J-4 CDRL requirements.
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Findings from Discussions with Project Participants

Phase 1 Accomplishments

« ~800 MB of USCG datasets processed

NSRP USCG PLM

* Developed PLM Data Requirements | DA ReQuREmENTS |
Matrix by mapping shipyard == \y a0
workflows and J-4 CDRL deliverables ——— N .= Y gisamSse
to USCG sustainment systems " B ==l |

« Completed detailed workflows/CDRL
maps for Eastern (OPC), Austal (OPQ),
and Birdon (WCC)

* Tasks 1-5 completed (Project. e i
Initiation, Data Transfer Requirements, | = o &8
Gap Anafys,ls, Initial SPLM . g W
Configuration, and Configuration
Evaluation)
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From those discussions and detailed analysis, we processed approximately 800 MB of USCG data and developed the PLM Data Requirements Matrix. We mapped how information flows through the Coast Guard’s sustainment systems, then aligned that with the shipyards’ workflows and the exact data they are required to deliver through the J-4 CDRLs. This work produced the detailed workflows and CDRL mappings for Eastern (OPC), Austal (OPC), and Birdon (WCC) that you see here, and successfully completed the first five major tasks of the project.
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CDRL Mappings Across Programs & Templating

Phase 1 Accomplishments

» Developed from shipyard engagement
sessions (Aug-Sep 2025)

WCC (Birdon): Detailed mapping of ~90
deliverables (e.g., Management Plans —

e e

Targeted J-4 CDRL Documents to Create PLM Excel Templates for ShipbuildingPLM

J-4 CDRL Documents Excel Template Development PLM Excel Templates

IDE/CWD; Equipment Lists — FLS/EAL) e e

* OPC (Austal & Eastern): Aligned design Ee= > | LU-H e\
reports, analyses, and BOMs to AN Py
FLS/NESSS 4=y é |

* Created templating framework that maps | P | o A = =2
each CDRL deliverable’s format, e “Standardzed Avomate  JREAATS b |
submission timing, and target PLM T & -
objects f# el

* Sets the stagfe for automated ingestion
iInto ShipbuildingPLM while preserving
metadata
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Working with the data from each ship class — OPC and WCC — we developed a templating framework that maps every CDRL deliverable’s format, submission timing, and target PLM objects. For Birdon on the WCC program, this included a detailed mapping of approximately 90 deliverables — for example, turning management plans into IDE/CWD objects and equipment lists into FLS and EAL objects. For the OPC program with Austal and Eastern, we aligned design reports, analyses, and BOMs to the appropriate fields in FLS and NESSS. These templates now act as a digital representation of the targeted CDRL data, making it ready for automated ingestion into ShipbuildingPLM while preserving all the important metadata.


Initial Software Interface Development

» Reviewed USCG and shipyard interviews to identify data transfer
requirements and gaps for current and future MRO needs

» Developed Entity Relationship Diagrams for data flow
(ShipbuildingPLM — future USCG PLM + legacy systems)

» Configured a PSV 3D model as a non-ITAR test case (dummy
ship model used in place of live OPC or WCC data)

* Added item types and maintenance metadata to represent Coast

Guarc
e Estab

sustainment needs
Ished an SPLM instance on an in-house server at SSI's

Mobi

e, AL facility to simulate the USCG environment (avoids

production system approvals)
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Next, we moved into the initial software interface development — Task 4. We reviewed all the USCG and shipyard interviews to clearly define the data transfer requirements and identify gaps for both current and future MRO needs. From that, we created Entity Relationship Diagrams that map the complete data flow from ShipbuildingPLM into both the future USCG PLM environment and their existing legacy systems. For safe testing, we used SSI’s PSV 3D dummy model — a non-ITAR test case — instead of live OPC or WCC data. We configured it with the specific item types and maintenance metadata the Coast Guard needs for sustainment. We then stood up a full SPLM instance on our in-house server at the SSI Mobile, Alabama facility so we could simulate the USCG environment without affecting any production systems.
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Initial Software Interface Dev. (cont.)

Key Assumptions & Benefits

¢ Key ASS um pt|0 n. Fed e I’ated - Current State of Data Transfer 'W
approach — support existing g e |oorc B

legacy systems with no
iInterruption to fleet operations;
legacy systems will be phased out 3 o
over time e gy

\._ . \l : : _ Maintenance

Systems
Excel PLM Templates Excel PLM Templates Ll

* Benefits: Enables improvements to
contractual deliverables during
construction while also enabling
efficient MRO data extraction and
use

| T~——SFLC Systems b |

J-4 CDRL Data to SHIPBUILDING PLM to Existing Systems
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This brings us to the key assumptions and benefits of the approach we developed. We adopted a federated approach. This allows the Coast Guard to keep using their existing legacy systems with no disruption to fleet operations, while gradually phasing them out over time as they move to the new PLM environment. The benefits are significant: it improves the quality and consistency of contractual data deliverables from the shipyards during construction, and it makes it far easier and faster to extract accurate data for maintenance, repair, and overhaul activities.
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Initial Software Evaluation

[l arasimivin
3 .- E LT [l

» Reconfigured and loaded data from SSl's
PSV training model into ShipbuildingPLM R
to support demonstration and evaluation |: _ B

of simple use cases

* Incorporated the Requirements
Traceability and Verification Matrix
(RVTM) — the Coast Guard'’s checklist '
used to review and approve incoming L =

CDRL deliverables — as a core data — = SHIPBUILDING .:

requirement oL M

« Conducted a full project team
demonstration of the developed process
within the ShipbuildingPLM tool (with all
participants present) as part of the

successful Phase 1 Review and Workshop
on 26 March 2026
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Moving into Task 5 — the initial software evaluation. We reconfigured and loaded data from SSI’s PSV training model into ShipbuildingPLM. This gave us a safe, non-ITAR environment to demonstrate and evaluate simple use cases. We also incorporated the Requirements Traceability and Verification Matrix (RVTM) — the Coast Guard’s checklist used to review and approve incoming CDRL deliverables — directly into the ShipbuildingPLM workflow. Finally, we conducted a full project team demonstration of the entire developed process inside the tool, with all participants present. This was the highlight of our successful Phase 1 Review and Workshop held on March 26, 2026.
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CDRL & RTVM Alignment with SC & SPLM

ShipConstructor
3D Model (30 TDP)

e Structure & Hull

® Piping & HVAC

® Equipment & Outfitting

¢ Weight / CG Data

Data Provided:

+ Geometry & Material Specs

« Piping & HVAC Details

» Equipment / Assembly Data

« Weight & Center of Gravity (CG)

« Structural Design Report
(DI 100-003)

« System & Isometric Drawings
(D1 541-001, 593-001)

« Crane & Habitability Docs
(DI 589-001, 640-002)

(. I -

« Master Equipment List
(DI 068-001)

RTVM Requirements

Design / Analysis IDs

e —

Inspection / Test 1Ds

- Trials / Demo IDs

Verification Links

« Test Documents
» Analysis Reports

« Inspection Records

Gaps & Challenges

ShipbuildingPLM

* Lifecycle Management

e Revision & Release Control
e Drawing Management
e GUIDs & Part Tracking

e Approval / Lifecycle Status

e Test & Trial Results
e Procedural Documents
e Operational Logs



Presenter Notes
Presentation Notes
This diagram summarizes the core alignment we developed in Phase 1.On the left you see the rich data coming from the ShipConstructor 3D Technical Data Package — structure and hull, piping and HVAC, equipment, weight and CG data, and more. In the center are the key CDRL deliverables the shipyards are contractually required to provide, along with the RTVM requirements the Coast Guard uses to review and approve that data. The arrows on the right show how this information flows into ShipbuildingPLM to support lifecycle management, revision control, drawing management, GUIDs and part tracking, and approval workflows. At the bottom we’ve identified the remaining gaps — such as test and trial results, procedural documents, and operational logs — that will be addressed in Phase 2.Overall, this is the blueprint we’ve created for moving from today’s fragmented CDRL handoffs to a structured, traceable PLM workflow.
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Hands-On Training Event for USCG

-ollowed up on Phase | Review and Workshop with an in-
nerson, hands-on workshop/training session with USCG SFLC

nersonnel

* Held in conjunction with NSRP Business Technologies Panel
Meeting on 25 June 2026

* Strong PLM use cases for MRO identified

 Useful feedback provided for Phase 2 software interface
enhancements
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USCG PLM for MRO Use Cases

* Obsolescence Management

* Original component dimensions and metadata are co-located
within PLM

e Evaluation of potential material alternatives is faster and more
accurate
* Budget Reviews for Design Changes
* PLM has more accurate configuration data
- Faster determination of targbet cutters for a design change in an
upcoming FY and required budget allocation
* |dentification and tracking of problematic parts/components
* Part-level configuration control within PLM
* Scoping of remedial action is much faster
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Next Steps

* Incorporate feedback from the
March and June workshops into
targeted workflows and training
using ShipbuildingPLM

 Perform onsite workshops at each

articipating shipyard (Eastern,
Rustal,pand irdci)or}\/)
 Continue software development
and interface enhancements

between ShipbuildingPLM and
USCG systems

* January 2027 Phase 2 Software
Evaluation

* March 2027 Final Industry
Workshop and Final Report
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Following the Baltimore workshop, we’ll conduct onsite workshops at each of the participating shipyards — Eastern, Austal, and Birdon — during the summer and fall. Additional key milestones include the Phase 2 Software Development Report in August 2026, the Software Evaluation in January 2027, and the Final Workshop and Project Results in March 2027.
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Summary

 USCG sustainment data can be received via transfer between
PLM systems, consolidated, and re-used for MRO activities

* The USCG can implement the PLM for sustainment in a
phased manner

* The use of a PLM system to support MRO can support more
efficient data searches for engineering and maintenance
efforts

* The project team is laying the foundation for a PLM system
configuration that meets the USCG needs




Value Proposition for USCG

» Authoritative sustainment data
from new construction yards
with full traceability and reuse

* Reduced Navy/DoW
dependence for CDRLs

* Improved configuration
accounting, obsolescence
handling, and readiness
analytics

* Quantified benefit: 60-75%
reduction in data
retrieval/validation time (from
project metrics)

Sustainment Data Management
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This project delivers strong, measurable value to the Coast Guard — and by extension, to every commercial shipyard that performs their repair and overhaul work. It provides authoritative sustainment data straight from the shipyard’s 3D Technical Data Package, complete with full traceability and reuse throughout the vessel’s life. It significantly reduces dependence on the Navy/DOD SAFE system — the current manual method for transferring large CDRL packages. It improves configuration accounting, obsolescence management, and readiness analytics. And most importantly, our project metrics show a 60–75% reduction in the time required to retrieve and validate sustainment data.
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