
Getting value from data 
– some examples and thoughts for future

Frode Brakstad, SINTEF Industry

Digitalisation in Chemical Engineering
2nd European Forum on New Technologies - organised by DECHEMA

1st March 2019, Frankfurt



2

Data Analytics 
(Process Analytical Technology - PAT)

1) To understand the root-cause (A vs B)
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Un-intentional  variation is still normal in process industry
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3) To  simulate and optimize

Un-intentional  variation is still normal in process industry
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At that time (90s):
Use of Data Analytics 
and Smart Sensors to 
reduce un-wanted 
variations and stabilize 
process within the 
optimal production 
window

380 t/day

220 t/day

Real example from a plant – Magnesium production Norway

Each ton had a price of 400 Euro
We raised the average production from 320 to 400 t/day

Annual increase: 80 x 365 x 400 = 11.7 mill. Euro 

Reference: Anvendelse av Kjemometri innen forskning og industri (1995), pp.481 -498 
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Purity of Omega 3 Fatty Acids

Commodity

Medicine

-2.2 mill. Euro +20 mill. Euro

Reference: Prosessindustrien 5, 2005, pp. 52-54 
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Data analyse og implementering
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NETTopp!
Utvikling av nett og hastigheter kombinert med teknologisk utvikling

www.digi.no
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1920s
Magnetic 
tape

1960s
Music 
tape

1970s
Floppy 
disks

1990s
DVDs

TODAY
Cloud-dataData Storage 

Technologies 
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Development of computer capacity FLOP - Floating Point Operations Per Second

*A typical office  computer had 4-8 Giga FLOPS (GFlops) – GIGA: 10^9 

1906  - Babbage Analytical Engine (Essex, Enland):0.3OPS

2007*  - IBM Blue Gene/L  USA    478.2 TFLOPS  (TERRA: 10^12)

2010  - Tianhe-1A L   Kina  2566 TFLOPS

2017  - Sunway TaihuLight Kina  93 PFLOPS (PETA: 10^15) 
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Some fundamental challenges related to process data analytics

Quality of data 
-CQA: Measurement Analysis are often missing (what is noise and what is real?)
-CPP : Sensors may drift or fail

Quality of Data-driven models
-Critical measurements may be missing
- Time –lags not fully compensated (How does CQA relate to CPP in time?)
- Data are very correlated – interaction term may be overlooked
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X

Y

Unmasking interaction terms by finding 
an orthogonal sub-set in correlated process data



P27 500-1500
Expl. 28%

Measured CE
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Five most important process variables

232 <-Catode current->313

Measured CE
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New 
method !
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• Big Data 
-gathering, -platform/storage, -cloud security, tracking through the value chain

• Data Analytics – Big Data incl. meta data (Velocity, Variety, Volume)

• Circular economy

• Cognitive Plants

• Automation -Robotics

• Digital twins – hybrid and cognitive models

• Process autonomy incl. IoT and communication

• Smart sensors (self-calibration)

• Smart models(self-adapting)

• Process Intensification
17

Connectivity

Autonomy

Service by 
design

Artificial 
Intelligence

Digital Twin

Digital 
Platforms

Big Data

Sensors

Human 
Factors

Mixed Reality

Cyber Security

Prosess Industry for Future
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Data interpretation 



19 https://www.capgemini.com/no-no/2015/06/a-arbeide-med-maskinlaering/

team

Successful data interpretation and modelling 
require an inter-disciplinary approach

https://www.capgemini.com/no-no/2015/06/a-arbeide-med-maskinlaering/


Technology for a better society
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