


Chung-Gye Stream, Seoul (1950’s)



Chung-Gye Stream, Seoul (Now)



Chung-Gye Stream, Seoul (Now)

President Park Chung Hee, Overseeing the main control room of Kori-1,
Korea’s first commercial nuclear plant (1978)



… and 60 years across

Saeul Nuclear Power Plant 3,4 (Ulsan)
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- Safety and Performance 
Analysis Code for NPP(SPACE)
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The Challenge Is End-to-End Connectivity and Traceability

Can every engineering decision be traced across the lifecycle?

A Digital Twin starts with structured, traceable engineering information — not with a 3D model.

Regulatory
Requirements

Design
Requirements

Functions Systems Components Analysis V&V Licensing Manufacturing Construction Operation



Requirements
Management

System Architecture
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Digital Thread
& Data Backbone

Engineering /
Construction Twin

Operational
Digital Twin

Build the Foundation First — Then Evolve Toward Digital Twins

We are not starting with the Digital Twin.
We are building the engineering foundation that makes the Digital Twin possible.



Requirements & System Architecture

Requirements define WHAT.  Architecture defines HOW and WHERE.

Regulatory / Design Basis

Plant Requirements

Plant Requirements

Requirement  →  Decay Heat Removal

Function  →  Remove Decay Heat

System  →  PAFS

Component  →  HX · ECT · Valves · Piping



Connect the Engineering Backbone Across Disciplines

RM

V&V / Test

Configuration

Analysis / Simulation

CAD / BIM

Licensing

Manufacturing

System Architecture / MBSE

Bidirectional Traceability  •  Controlled Configuration



i-SMR Digital Twin Framework

Engineering
Twin



Engineering & Licensing Digital Twin

Change 
Impact 
Analysis



From SDA to FOAK and Operation

RM · Architecture · MBSE

1.  Foundation

Engineering integration
& traceability

2.  Digital Thread

Engineering · Manufacturing
Construction · As-Built

3.  FOAK Twin

Plant data · Prediction
Maintenance · Optimization

4.  Operational Twin

SDA  →  Detailed Design  →  FOAK  →  Construction / As-Built  →  Operation



From a Trusted Engineering Baseline to Lifecycle Digital Twins

Together, they enable the i-SMR Digital Twin.
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