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Even voorstellen

Transforming industry

Esta de Goede

Chemical Engineering TU Delft (1986)

DSM

Sitech Services

april 2022

Research — technologie, pilotplants
Acrylonitrile plant — van engineer tot
Chef Technologische Staf

Corporate SHE & Manufacturing — nul
audits en Manufacturing Excellence

Utility Support Group Chemelot
Diverse projecten & programma’s
SHE

Brightsite

MVZO 6 april 2022

Gui Hoedemakers

« Chemical Engineering TU Eindhoven (1985)
- PhD TU Eindhoven (1989)

DSM

* Research — technologie, plant support

- Composite Resins — project management

* Resins Schoonebeek — plant manager

* Fibre Intermediates — program manager LTE

AnQore
+ since 2018 QESH manager AnQore




Brightsite

Transforming industry

Agenda

» Brightsite & AnQore

Van Samen bewust veilig
naar inzet Al/ML

Onze droom

Waar staan we nu.

Hoe verder en vragen?
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Brightsite

Transforming industry

Brightsite & AnQore
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Brightsite

Transforming industry

Samenwerkingsverband §
tussen:

 Sitech Services
 TNO

« UM

- BCC

Chemelot Industrial Park:

Inspired by Chemelot
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Brightsite Twofold Mission

Transforming industry




Transforming industry

(5)
Safe, sustainable and economically
responsible transition of Chemelot
towards 2030/50 climate goals.

Electrification

. Process
Circular . .
innovation
Application - 2) (3)
Replacement Reduction of
Replacement . .
. of natural eas of fossil based emissions by
Demonstration g oil by recycled introduction
by durable .
L materials and of new
electricity .
biomass processes
Research

april 2022

(6) Education of a new generation of researchers and coworkers for development and

(4) Safe and societally acceptable innovation

application of sustainable circular technology.
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Brightsite )/ AnQore

Transforming industry Smar‘t Chemlcals

Sustainable, safe and secure supplier of:

- Acrylonitrile — . .
. Hyd id t I
s £conitrile

. Sodium cyanide Circular Chemicals

- Acetone cyano hydrine
- Diamino butane
- Ammonium sulphate

"-!out AnQore, the

producer of Ec/:ggitri@\

Meet AnQore, the producer oﬂfg fist ever sust\ainable
acrylonitrile: Econitrile. = |
pre



Brightsite )/ AnQore

Transforming industry Smar‘t Chemloals

Markets:
- ABS

/- Carbon Fiber
- Polyacrylamides ——=
- NBR |
- Polyols
- Fertilizers
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Transforming industry

Van Samen bewust veilig
naar inzet AI/ML in het
velligheidsdomein
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Sbv Thema 3.3 proces veiligheidsstudies -
Brightsite ontwikkeling landschap proces safety studies

Transforming industry

Desigh Plant in Operation

PP , » Introductie van een aantal
i nieuwe studies:

» Blindspot checklist

* Open Ends studie

* Multi disciplinaire
faalmechanisme review

- Studie naar externe
invloeden

+ Operationele veiligheid
studie

. InPlace excecution could be improved upon

() WnPece

(”. Not found by Process safety studies




Brightsite Kenmerken Operationele Veiligheids Studie

Transforming industry

Uitgangspunt: goede en up to date CSA (cyclische storingsanalyse)
Doel: Identificeren van nieuwe scenario’s en risico’s

Werkwijze:

« multidisciplinair team

* Op zoek naar scenario’s vanuit operationele aspecten/ervaringen

* Obv vele databronnen

Leerpunt:
In de veelheid aan data raakt de mens het overzicht kwijt !
Er is hulp nodig.
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Brightsite

Transforming industry

Het managen van veiligheid
aangedreven door Artificial Intelligence

& Machine Learning —
onze droom
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Brightsite lets over Al

Transforming industry

What is AI?
A vast set of tools for making computers behave intelligently

MOST FREQUENTLY USED Al TECHNOLOGIES TODAY Wij gaan het vandaag
over tekst hebben.

Niet over getallen.

.@.@

Image Virtual : Mm:hine Sdf Drivi ing Robotics
Analysis Assistants |
anudug

e WinWire via @BrianJohnson_01

Beelden uit presentatie Sadegh Shahmohammadi, TNO
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Brightsite

Transforming industry

“Accidents do not occur in a chaotic fashion. Underlying

patterns and trends do exist and can be captured.”

Sarkar et al. 2019.
“Application of optimized machine learning techniques for prediction of occupational accidents”.
Computers and Operations Research 106 (2019) 210-224
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Brightsite

Transforming industry

ANWB - Smart driver
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HSE powered by Al —
combineren van verschillende soorten data

Transforming industry

~\
, Safe Design of assets
Numerical Data I 2 ]
Sensors, drones — :
J - Predictive (safety) data analytics
4 - Dynamic Risk Assessment
) - Prevention of human failure
- Effectiveness of safety barriers
Categorical Data Al and ML > y
Forms '
J
™ ‘ E— Early Warning
Text ) Detection of weak signals
Reports, studies Enhanced (human) intervention

Early leak detection
Corrosion under Isolation

A2 2\ 2%
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Brightsite HSE management powered by Al — hoe?

Transforming industry

Verborgen patronen vinden die de mens over het hoofd ziet!
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Brightsite Data Visualisering

Transforming industry

]
1

AETEREE
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Brightsite Polariteit/sentiment van/in een data bron

Transforming industry

Key = Safety

Lexicon

Doel:
- zwakke signalen opvangen
 input voor voorspellend model
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Brightsite Sentiment analyse wordt in andere branches toegepast

Transforming industry

Bitcoins - Crypto Fear & Greed Index Crypto Fear & Greed Index - Bitcoin
Sentiment - Alternative m

Why Measure Fear and Greed?

The crypto market behaviour is very emotional. People tend to get greedy when ’
the market is rising which results in FOMO (Fear of missing out). Also, people
often sell their coins in irrational reaction of seeing red numbers. With our Fear ’
and Greed Index, we try to save you from your own emotional overreactions.

There are two simple assumptions: ~

+ Extreme fear can be a sign that investors are too worried. That could be
a buying opportunity.

«  When Investors are getting too greedy, that means the market is due for a
correction.

Therefore, we analyze the current sentiment of the Bitcoin market and crunch the
numbers into a simple meter from 0 to 100. Zero means "Extreme Fear", while 100
means "Extreme Greed". See below for further information on our data sources.

+ Clipit — PR-waarde en sentiment

april 2022 MVZO 6 april 2022

The next

Crypto Fear & Greed Index

t era of HSE management



Transforming industry

Multi-layer Early Warning System

/ Production & management \

Shift Report

D

Sensor Data

J

Incident/Near

/ L]
(Re-)design
Knowledge base
For Risk Assessment
( P )

D.rOCESS | RISk
_agrams j - ] Assessment
( )

HAZOP I
\_ J
\.
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miss Report

Sentiment Analysis
Text Analysis

Pattern
Recognition/Anomaly
detection

Analysis/Pattern

Recognition/ Predicﬁy




Brightsite Het Zwitserse kaas model —
Transforming indlustry denken in lagen, in barrieres

/ barrieres
iy
N O
Sl ©
OO 0@6\ o ©

AL
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Brightsite

Transforming industry

Resultaten tot nu toe -

obv actuele databronnen van
AnQore
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Data Visualisering — de kracht van de word cloud

Transforming industry

Text Mining
and Natural
Language

Processing

dicht;
o’ zoso
9 wconta hn
hertel VvV e
htﬂ"ydev‘
zouds IO deOD&‘evaT%lg‘lgme
K@ terduepen,
crylomtJI @frbek\oe,u,
ik g rsmtianer porkecinoen
Gaining insights from unstructured data
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Brightsite Data visualisering — platform “Safety Stethoscope”

Transforming industry

april 2022

- Safety Stethoscope

Choose a year
201

Choose the minimum number of Co-occurances

Choose the min correlation
0 (03]
—— )
Enter the word of interest

temperatuur

Enter the words of interest 1 (for sentences)

temperatuur

Enter the words of interest 2 (for sentences)

dagtank

Enter the words of interest 3 (for sentences)

pomp

MVZO 6 april 2022

Co-occurance Network Correlation_Network Word Coocurance network Word Associations Frequency over time

Association Table Sentences

‘wagon °
pressura.
ormaal ®
‘ ketel
pomp . .. N
. bed"'i“. afgas cg'lschakert dagvrac e,
9 - &_d af‘eschakeld overschreden
schakelt &
[ buitenlucht - n
~ 4
L] opstart loswater .
bunker ® 5 ‘. 3
zout. > dagta ) .oﬁspec = 1%
20
Iouttragport O‘efgelopen .af’alaas temperatuur erpomp produkt . 8
PO water -
X 'aﬁ!oer [ ] [ ] °
dicht [
opgelopen buitena; afslu?er @k
vloeisto’ [ )

.[ek

Finding patterns from previous incidents!



Brightsite Safety Lexicon — cruciaal voor de sentimentanalyse

Transforming industry

Collectie woorden uit de gebruikte data bronnen.

Woorden krijgen een ‘polariteit’ een soort ‘rating’: negatief (-1 — -5), neutraal
(0), positief (1 —» 5)

Input voor een ‘tool’ die het sentiment van de data bron aangeeft.

Voorbeelden:

« Slecht en goed
« Slachtoffer

« Corrosie

* Opgeruimd
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Multi-layer Dynamic Early Warning System —

Transforming industry terugkljken Naar een case
~ .
/ (Re-)design \\ / Production \
Knowledge base . .
. . Sentiment Analysis
For Risk Assessment [ Shift Report ] Text Analysis
( )
Ffrocess | Risk ' ) Pattern
| Diagrams | 1 Accessment Recognition/Anomaly
p _ " l detection
r °
HAZOP T hcident/Nea Ana!)fsw/ Pattern
\ L ) ) iss Repor Recognition/ Predlchy
\
\ -
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Brightsite

Transforming industry

Wat gebeurde er?

Er waren problemen met een pomp die niet
functioneerde. Daardoor verstopte een
leiding

Drie operators probeerden de verstopping te
verhelpen. Daarvoor haalden ze een stuk
leiding weg

Na enige tijd schoot de verstoppingsprop
met veel geweld uit de geopende leiding.

Een van de operators kreeg de verstopping
vol in zijn gelaat: zijn helm en gelaatscherm
werden van zijn hoofd afgeblazen en de
chemicalien kwamen in zijn ogen terecht

april 2022 MVZO 6 april 2022

Punt waar de

leiding geopend

is om te spoelen
|

Case: Operator geraakt door chemicalien tijdens
verhelpen verstopping

Reactor

»

Reactor
drukloos

Afsluiters van

- leiding
. afgehaald
|«
<D< 4

Richting waarin men
open wilde spoelen

Pompen
afgekoppeld
of uit bedrijf

| Drain
L 4



Visualiseren om zwakke signalen te vinden

m™_" _.i_1_"s _
Safety Stethoscope

Co-occurance Network Correlation Network Co-occurance network (term) Word Associations Frequency Over Time Association Table Sentences Word Cloud
Create graphs with information from ARIAS 2011-2019
Select data
Shift Report -
Date range: 10
2019-04-01 - 2018-12:31
Select the Location(s) c
Location name -
5
Choose the minimum number of Co-occurances
1 B 10
Choose the min correlation R EEE R EERE R R R R R R R R R R E R R R
tiziid3ansiicseaddidiifigEiaitzz2i sl iiddasdadsdf§dadd
¢ @ 1 dddddiddidisddiddidiidadiisdidsidiiddiiicoiiiiizsicisodaisziac|iiacs
) SRR RERRIRRRRIRIRRIRRIRRIRRRRRRARIRRAIARIRRARRERRRIRIRRERRIG= g2 =
b The figure shows the frequency of the use of a specified term (in Box 1) over the selected time frame
Box 1
Box 2

Prom— Increasing frequency of specific
equipment number being mentioned in
= ARIA’s and shift report just before the
incident

pomp
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Sentiment Analysis — zwakke signalen vinden

Polarity

25~
100 200 300 ) ) )
Extremely negative sentiment in

0
Day
the weeks before the incident
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1-1-2019 t/m 31-12-2019
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Brightsite

Transforming industry

Hoe verder?
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Brightsite Hoe zien wij de ontwikkeling?

Transforming industry

2025 e.v.

2020
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Ultieme droom: het voorspellen van incidenten

Transforming industry

Features: \

20+ Optimized
- Location Machine Learning Models
- Day trials in 2020L . -
- Time [incident recoyds]

= lemperature
- OccUpation

- Experience Level :>
- Age of the worker

- Temp./Permanent Staff

Incident
Prediction

- Insurance
- Working conditions
- Age of the equipment

\- Sensor data /
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Brightsite Wie wil met ons ...... ?

Transforming industry

* Meedenken

- Data ter beschikking stellen

- Eigen ontwikkelingen delen

* Meefinancieren

« Deelnemen aan een consortium

« Deelnemen aan een EWS coalitie

Neem gerust contact met ons op!
Esta.qgoede-de@sitech.nl of Gui.hoedemakers@angore.com
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Sitech Services

TNO

Maastricht University
Brightlands Chemelot Campus

Brightsite



