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Mission critical infrastructures context

Complex projects

Numerous Interfaces

Safety and Security

Resilience

Dependability

Very long cycles

Engineering +5 years

Construction & Commissioning
+5years

Operations +50 years
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Edge
Computing
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Digital 
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3D Printing

Smart Manufacturing

IoT & Analytics

Virtual Reality

Augmented reality

Cloud 
Computing

Integration Platform

The CyberPhysical Systems Engineering driven by Data and Requirements

Safety & Security
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Two integration routes

Distributed data 
aggregator

Integrated 
platform 



The Asset Management Methodology
We need to understand how the system operates

Monitoring the past and the present

Identify the critical assets
or group of asset

Data Integrity and perennity

Root Cause analysis through Expert knowledge
algorythm

Digital Twin approach
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Requirements

Functional
Architecture

Logical
Architecture

Digital Twin
Modelling

System
Integration

Verification
Validation

Operations
Maintenance
Dismantling

Collaborative Platform
Data Integrity

Artificial Intelligence Artificial Intelligence

Artificial Intelligence

BIM

Analysis Models

3D Scan

We need a Model and Data based System Engineering

Beyond PLM



A need for Data Engineering
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Text mining and document processing

Machine Vision, Video and Image Processing

Time Series Analysis & Processing
Predictive Maintenance
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The digitalization process : Scan-OCR-Control

Document Name: 

Raw Documents

Image      
pdf / png

Scanner Scanned Documents

Control Interface

Validation : Yes/No

Image Texte

OCR

Deep Learning Cloud 
OCR

Google Vision
MicroSoft computer-vision

Amazone Rekognition

Local OCR
Adobe

OCRmyPDF
Tesseract
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Non Structured Data Engineering Methodology

OCR : Optical Character Recognition
NER : Named Entity Recognition
TF-IDF : Term Frequency-Inverse Document Frequency

Converter Data Bases SQL

Lists & Glossaries Extraction

Full Text

Ontologies

Training

IA : Q&A

Texts Documents 
(Corpus)

Tables Extraction

Converter

NER
Word counting TF-IDF

Classification
Clustering

Semantic TF-IDF
…

Words/Documents Processing 

Tagging

Augmented 
Search Engine

• Elasticsearch
• SOLR

Multimode
Request Interface

Development of 
a specific search engine



Artificial Intelligence for Nuclear Power Plant Exploitation

First solution: Smart Query (MVP) Nuclear explorer 

Identification of critical design zone and components

Identify commissioning issues

Correlation between design, commissioning
and maintenance



Automatic definition of asset criticity in Railway Station

Prediction of the location of a 
document based on its 

content

Prediction of 
domains and 

category.



Analyse the field services data

Prediction 
the release 
date of the 
document

Document Relations Domains
Hierarchical Clustering



Status Detection : Nuclear Power Plant

CR

Event

Station

Indicators

By establishing correlation 
between data inside 
documents and event, the 
aim of this functionality is 
to move from document 
based approach to data 
centric approach.

The identification of 
indicators allows to 
visualize the status of the 
station and to make 
actions according to it.



Next Event prediction for a Nuclear Power Plant

Indicators
Train a prediction model. 
By following the indicators 
evolution, 
Develop a prognostic 
functionality based on data 
inside documents.

Event Date

Event prediction 
Model



Projet final

Position sensor on rake

Data Capture

Data analytics, anomaly detection, RCA, FMEA

Mail sent to the customer with Health
Index Status, Anomaly report
Maintenance scheme

Screen Cleaners monitoring in Flamanville : PWR NP

Vibration sensor on the motor

Weather
forecast Tide data

Wireless sensor

system

Wireless sensor
NDT based

system

Maintenance 
data

Quick implementation
Smart metering



Screen cleaners monitoring



Root Cause Analysis



Digital twin paradigm as a key enabler

Physics Data IA In Vivo Model

Transfer Function

State variable

False Alarm

Real Alarm

False alarms issues The embedded system 
concept is generalized

Digitalize the OPEX

implementation of 

human knowledge in 

the form of algorithms.



The Digital Twin Factory

Cloud             /              Edge         /
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( Data, Kernel, Model )

Index Run
HPC

U
ni

fie
d 

Se
cu

rit
y 

Ar
ch

ite
ct

ur
e

Act
Operations 
optimization

Digital Twin 
Applications

Asset Performance 
Management

Robotics

Asset
Model

Business 
optimization



Take Away messages

•Mission Critical infrastructures are very specific

•Data Continuity will be key

•NLP and Artificial Intelligence will enable to get more hidden information

•Asset Management will be enriched through these approaches combined with Digital twin one


