
By ce ntralizing digitization, engineering, inspection, and project management , Digita l
Twins enhance efficiency, reduce costs, and improve quality throughout nucle ar
cons truct ion. While indus trie s like ae rospace and advance d manufacturing have
succe ss fully harne sse d this te chnology, nucle ar cons truct ion is jus t be ginning to e xplore
its full pote nt ia l.

Our re se arch e xplore s  how Digita l Twins  can re volutionize  large -scale  cons truct ion by:
✔ Enhancing real -time performance monitoring
✔ Improving coordination across complex regulatory environments
✔ Streamlining construction through Building Information Modeling (BIM) and Finite 
Element (FE) models
✔ Bringing near -real -time as -built data into an integrated software platform
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Re ce nt nucle ar facility cons truct ion
proje cts—both in the U.S. and abroad—have
face d severe cost and schedule overruns ,
le ading to de lays , abandone d proje cts , and
e xpe nse s surpass ing double the original
e s t imate s . Many of the se challe nge s s te m
from issue s re late d to cons tructability and
quality control, which could be mit igate d
with be tte r ant icipat ion, ide nt ificat ion, and
re sponse s tra te gie s .

Motivation Digital Twin Platform

FEA – Tracking Structural Changes and 
Predicting Performance

Enhancing QA/QC with a 
Single Source of Truth

BIM – Managing Fit -Up Tolerances to 
Reduce Rework

Digital Twins inte grate automated quality assurance and quality
control (QA/QC) proce sse s by digit izing inspection workflows,
documentation tracking, and issue resolution . This approach
m inim ize s hum an e rror, re duce s de lays , and e nsure s regulatory
compliance through real -time data validation and reporting .

Digital Twins inte grate d with Finite Element Analysis (FEA) allow for real -
time assessment of structural integrity during nucle ar cons truct ion. By
trans it ioning from an as-designed to an as-built and as-is model ,
e ngine e rs can de te ct varia t ions in mate ria l prope rt ie s , s t iffne ss , and
ge om e tric change s that im pact pe rform ance .

Digita l Twins inte grate d with Building Information Modeling (BIM)
e nable proactive management of fit -up tolerances , e nsuring
com pone nts align as e xpe cte d be fore ins talla t ion. By com paring as-
designed vs . as-built data in real -time , te am s can detect
misalignments early, adjust tolerances, and prevent costly rework .
This approach e nhance s construction accuracy, reduces delays, and
optimizes material usage , le ading to smoother project execution .
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