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Navigance: We build data-driven analytics

• A Clariant spin-off company – we are a start-up!
• Based on a unique combination of know-how, 

we build    customer-specific process models: 

Based in 
Munich, Germany

Chemical process Data science and modellingCatalysts

Today we want to share:
Motivation, technology & case studies
with data-driven analytics.
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We explored a number of needs & trends affecting 
the chemical industry in the context of digital

Needs

Process efficiency

Plant availability

Operational safety

Commercial margins

Trends

Environmental sustainability

Experience loss

Economical downturn

Digitalisation
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Megatrend like sustainability and efficiency can 
lead to increased profitability

IEA/OECD 2019: Expected contributors to reduction in 
GHG/CO2 emissions by technology

Efficiency increases in your production lines 
• is not only sustainable
• it reduces production cost
• increases margin potential
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Enabling increased availability and efficiency by 
data-driven decision making

• Take arguments from data to 
support a “gut feeling” 

• Insights from survey across 
industry on the impact

• Integration of advanced 
analytics gives you the 
opportunity to… 
• be much faster
• conduct very frequent analysis
• execute decisions as intended

https://www.bain.com/insights/the-value-of-big-data/



So how about the 
chemical industry?
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Opportunity to integrate continuous process 
data into operational decision making!

The chemical industry has a great position to 
harvest benefits from data-driven decision making

• Widespread use of control systems 
since the 1960s

• Often thousands of sensors are 
deployed in a factory

• Sensor data is used for controlling the 
plant and potentially reporting

• Data is often stored long term to 
support troubleshooting and analytics

Picture: Wikipedia CC0
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Closing gaps between between commercial and 
operational goals by data-driven decision making

Production control
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Linking goals with operations

Needs“Automation pyramid” Data flows



Data-driven decision making requires 
bringing together operative reality 
with your commercial goals.

So, let’s summarize…
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Simulation experts have been doing this for decades
… and several tools exist

First principle modelling:

…what physics, chemistry 
and engineering schools 
are teaching you. 

Describing a plant means many first principle
models stacked on top of each other.

A model is a 
mathematical representation 

of relationships of variables in a 
(real) system.



11

Challenges modelling real-world plants 
using first-principle models

• Solving large sets of equations can be difficult
• We require many parameters for all the 

equations
• Uncertainties of our parameters add up
• Fitting recent process data to a model is a 

complex process

• Bridge the gap between first-principle models & real 
plant requires expert care

• Data is usually “there”, it needs processing

• This all takes a lot of time and can get very costly

https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/

https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/
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How can data-driven methods & technology help 
us to overcome this?

Access to data

Availability of
methods

Computational
power
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Providing actionable recommendations, making process 
models flexible & scalable requires a new approach

Hybrid process modelling: 

First principle techniques, physico-chemical 
relationships and engineering principles

Neural networks adapted to plant specifics and 
machine learning for advanced data analysis

Advantages:
ü efficient, data driven tailoring to plant specifics
ü works for all plant technologies and set-ups
ü models are learning continuously and adapt to 

changing process conditions
ü generate forecasts and reliable, prescriptive 

advice in an automated way
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Our hybrid models learn quickly on new situations

Plant situation:
• Navigance models were 

adapted to a plant specific 
process model with an initial 
data set.

• The model was implemented 
for the first catalyst charge. 

• A new type of catalyst was 
installed in September 2018.

Based on new data, the plant specific 
process model adapted within two 
weeks during start-up 
to the new catalyst and process 
behavior.
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Optimize your process continuously by 
pro-actively fine tuning control variables

Your plant

Navigance
process models
& data analysis

Dashboard & actionable 
recommendations

Proactive & dynamic adjustment
of process parameters by the operator

Our technologies deliver 
prescriptive actions
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Continuous improvement of Formaldehyde yield after 
implementing Navigance

A yield increase of 0.8 mol% was achieved within the first 3 month of optimization, with real-time 
recommendations and data-driven advice from Navigance experts.
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Getting from “What happened” to
“How can we make it happen” 

Time

KPI

Now

The past - descriptive
statistics

The present - predictive forecasts

The future –
prescriptive actions
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Assessing your optimization potential by a
Best Demonstrated Practice (BDP) approach

1Appel et al., Comprehensive Analysis Competence and Innovative Approaches for 
Sustainable Chemical Production, CHIMIA 70, 621-627 (2016)

In this example of a methanol plant, each week 
~0.2% – 0.4% yield improvement potential was 
found.

• Plants are not running optimal at all points 
in time and therefore exhibit efficiency 
fluctuations in trends of major KPIs 

• „Best demonstrated practice“1: How well 
has the plant proven to perform in a 
specific week?

• Obtain the performance loss by comparing 
the best and the worst tercile.

• BDP optimization potential is estimated 
that can be lifted with data-driven 
optimization.

Optimization potential 
from BDP: Continuous 

operation of plant at 
best demonstrated 

practice has potential 
to gain ~0.31% 

methanol yield

Example from Methanol plant operation: Methanol yield over time
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Additional benefit from the data-driven models:
Our algorithms spot anomalies >2 weeks in advance

Happened
Detected

Minor 
deviation

Major 
deviation

Fluctuations 
increase by 43%

Fluctuations 
increase by 84%

Time 
gain

Data driven models normally 
aimed at data cleaning also 
detect unusual behaviors
In this case, an upcoming 

critical valve failure was found 
>2 weeks before failure.
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Boost your production efficiency 
with data-driven analytics!

Navigance Plant Monitor
Predictive alerting on anomalies and 

deviations in your process.

Navigance Optimization Engine
Actionable advice to fine tune your 

process control variables.

By working with Navigance you get:
• Ready-to-implement recommendations 

tailored to your goals as a 24/7 service

• Expert advice and insights based on 
your data

And take advantage of further 
opportunities such as:
• Advanced plant monitoring with 

predictive alerting
• A powerful cloud-based platform 

for collaboration with experts



Navigance.
Optimize with intelligence.

In case of any questions, please feel free to visit us in our (virtual) booth!

Reach out to us at sebastian.werner@navigance.com and lisa.krumpholz@navigance.com


