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Petrochemical production and big data
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Petrochemical production and big data

INFORMATION

Data analysis

- Pre-treatment
- Transformation
- Decomposition
- Regressions
- Supervised classifications
- Unsupervised classifications
- Etc. ACTIONS
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Monitoring of polystyrene production:
From lab to production
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Task – Monitoring of polystyrene production

 PRODUCT 1
• Type a
• Type b
• Type C
• …

 PRODUCT 2
• Type a
• Type b
• Type C
• …

 PRODUCT 3
• Type a
• Type b
• Type C
• …
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Production
line

Raw A

Raw B

Raw C Process 
set-up

- Monitor quality on-line

- Define transition

- Reduce intermediate product

- Improve plant performances

- Etc.



Database – Monitoring of polystyrene production
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Production
line

Process 
set-up

 Production sensors                                   
(Thermocouples, flowmeters, level gauges, etc.)

 Production sampling                                      
(Quality control made by laboratory)

 New sensors installed production line
(Each sensors returns many frequencies)

(N) Samples
x 

(S) Sensors

(N) Samples
x 

(F) Frequencies

(N) Samples
x 

(A) Analysis



Analysis – Monitoring of polystyrene production
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Data analysis
- Pre-treatment
- Decomposition
- Transformation
- Regressions

(N) Samples
x 

(S) Sensors

(N) Samples
x 

(F) Frequencies

(N) Samples
x 

(A) Analysis

Chemical 
composition

Physical 
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Each sensors



Analysis – Monitoring of polystyrene production
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(N) Samples
x 

(S) Sensors

(N) Samples
x 

(F) Frequencies

(N) Samples
x 

(A) Analysis

Chemical 
composition

                         

4000500060007000800090001000011000
Wavenumber cm-1

1.
0

1.
5

2.
0

2.
5

3.
0

Ab
so

rb
an

ce
 U

ni
ts

  

PLS
Partial Least Square

Prediction in Latent Structure



Analysis – Monitoring of polystyrene production
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(N) Samples
x 

(S) Sensors

(N) Samples
x 

(F) Frequencies

(N) Samples
x 

(A) Analysis

Physical 
behaviour
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DATA FUSION
Extract information from each datasets

Transform and merge 

Define the relationship with 
physical feature



Information – Monitoring of polystyrene production
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•Test between 
products

•Good results in 
quality prediction

Pilot plant

•More information 
at same time 
consumption

• System integration 
with GUI (python 
based)

Laboratory 
scale

• Investment on 
polystyrene lines 
to install new 
sensors

•Reduce 2° choice 
materials

• Improve efficiency

Industrial 
scale



Lack of quality in polymers production:
Troubleshooting analysis
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Task – Lack of quality in prodution

versalis17

Polymer pellets

Chemical analysis
Optical analysis
Physical analysis

Optical analysis

Item performances

• Minor market share
• Lower profit
• Poor efficiency



Database – Lack of quality in prodution

 Production sensors                                   
(Thermocouples, flowmeters, level gauges, etc.)

 Daily data sampling                                      
(Average of available measurements)

 Historical dataset from 2010 to 2018
versalis18

5000 Observations 
x 

127 Variables

Customer 
feedback

Data analysis
- Pre-treatment
- Decomposition
- Supervised classifications



Analysis – Lack of quality in prodution
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5000 Observations 
x 

127 Variables

Customer 
feedback

Data analysis
- Pre-treatment
- Decomposition
- Supervised classifications
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Analysis – Lack of quality in prodution
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5000 Observations 
x 

127 Variables

Customer 
feedback

Data analysis
- Pre-treatment
- Decomposition
- Supervised classifications

PCA



Analysis – Lack of quality in prodution
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Data analysis
- Pre-treatment
- Decomposition
- Supervised classifications

PC2 vs. PC3 clearly separate plant conditions 
between In/Out of quality production.

PCA
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Addittivazione
Alimentazione a C3102
D3401 -Devo
D3402 -Devo
G9402
H9403A / H9403B
R3201 Agitatore
R3201 Reattore-Prepoli
R3301
R3301 - Agitatore
R3302
R3302 - Agitatore
Taglio - HY9601
Taglio - HY9602
Y9402

Information – Lack of quality in prodution
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Data analysis
- Pre-treatment
- Decomposition
- Supervised classifications

PC2 vs. PC3 clearly separate plant conditions 
between In/Out of quality production.

PCA
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Action – Lack of quality in prodution
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Optical analysis

Item performances

• Gain market share
• Back to previous profit
• Efficiency still under 

investigation



Final remarks – Versalis and Digital Transformation

 Investment throughout different departments and technologies

 New approach to manage everyday challenges

 Employees training

 Connection between production lines – research – safety

versalis24

Industria 4.0

Costs

New results

Misunderstanding

Integration a new 
correlation

Manage 
communication


	La digital transformation di Versalis
	Overview
	Petrochemical production and big data
	Petrochemical production and big data
	Petrochemical production and big data
	Petrochemical production and big data
	Petrochemical production and big data
	Overview
	Diapositiva numero 9
	Task – Monitoring of polystyrene production
	Database – Monitoring of polystyrene production
	Analysis – Monitoring of polystyrene production
	Analysis – Monitoring of polystyrene production
	Analysis – Monitoring of polystyrene production
	Information – Monitoring of polystyrene production
	Diapositiva numero 16
	Task – Lack of quality in prodution
	Database – Lack of quality in prodution 
	Analysis – Lack of quality in prodution 
	Analysis – Lack of quality in prodution 
	Analysis – Lack of quality in prodution 
	Information – Lack of quality in prodution 
	Action – Lack of quality in prodution 
	Final remarks – Versalis and Digital Transformation

