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In board and paper processes, the ability to control final paper quality instead of lower level process 
measurements can lead to remarkable benefits. Sometimes the benefit comes from decreasing consumption of 
long fiber, starch, or electricity. Depending on the case, the benefits can be a decreased amount of off-spec 
production, or better printability, or simply more stable quality than before. 
 
Traditionally, process controllers use measurement signals only from physical sensors. Unfortunately, several 
important product end quality properties are measured only in laboratories because no reliable on-line 
measurements exist. One example, most of the strength properties cannot be measured on-line but only in 
paper laboratories. However, developing technology enables increasing number of “soft sensors” and 
“predictive models” to be used to complement signals from physical sensors.  
 
By using predictive models, challenging end-product quality properties with no direct online measurement can 
be predicted on a real-time manner. This enables process controls to get real-time feedback from final paper 
quality, instead of process measurements. Predictive models can offer clear benefits for process controls, but 
as they are in a relatively new domain, attention and careful way to operate are needed. 
 
In order to be useful, predictive model needs to be sufficiently accurate. Process and quality data used in 
modelling needs to be high quality and contain enough different operating modes and variations. Typically, first 
version of predictive model is built by using historical data. During online use, model accuracy is constantly 
examined in order to ensure high performance as well with new data and new events in the process. When 
model accuracy drops, corrective action and model updating need to take place. 
 
Predictive models benefit in smart combination of local and cloud environments. Process controls run locally 
for many reasons, such as safety and robustness. As implication, predictive model is as well needed as a local 
replica. On the other hand, analysis, tests and updates of predictive models are instead more agile to be carried 
through in a cloud environment. These two need to be combined in a careful manner to achieve the best results. 
 
When predictive models are integrated as inputs to process control, additional safety and robust actions are 
needed. Process control needs to behave in a steady manner even if prediction is not available for some periods. 
Model input variables need to be sufficiently reliable, and possible outlier values of model inputs need to be 
handled appropriately. Analyzers and laboratory measurements need to be harnessed for offset correction use. 
 



Sometimes, the new process control is implemented on a new control server, as a stand-alone solution. A more 
common and useful strategy is to add the new control and optimization features as part of the existing Quality 
Control System (QCS). This way the automation system stays unified. Contradictions, cross-coupling and sub-
optimization can be avoided, and new features are included in the big picture of controls. 
 
This paper will present examples of Advanced Process Control (APC) and optimization solutions utilizing 
predictive models. Results from installations will be discussed. 
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With rising raw material and energy costs, the ability to maintain optimal process efficiency through variability 
reduction is critical to long term process viability. Recent advances in on-line technology can provide a greater 
insight to the process, enabling the monitoring and control of key process variables. An internet of things (IoT) 
has been developed which allows for statistical and visual inspection of the data, including trending, cross 
correlation analysis and time shifting. This IoT also supports equipment reliability while providing a 
communication link between the process specialist and the process. In addition, the technology can be used 
for the implementation of predictive algorithms mitigating the negative impact of large process perturbations. 
The application of this platform has provided significant process benefits, including ensuring consistent 
product supply to critical applications, trouble-shooting equipment remotely, and mitigating the downstream 
impact of process variability by applying predictive algorithms. 
 
 
 

3.) Rapid Bleaching Optimzation Using advanced Instruments and Controls 
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The Domtar Johnsonburg Mill recently implemented Valmet’s Bleaching Optimizer to reduce bleach cost and 
improve process stability. The project installed several new instruments. After the new instruments were 
installed, the team commissioned and started the advanced controls in two weeks. Project goals were achieved 
the following week. Using advanced controls along with a holistic process optimization approach improved this 
near-neutral bleach plant performance, reducing chemical usage by 7.5%. Working with the mill team, long term 
sustainability monitoring and follow-up optimization will further improve the projects economic performance.  
 
 
 



4.) Big Data and Digitalization in the Pulp and Paper Industry Towards the Autonomous Mill 
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Today, data is everywhere. It is in our news, in our households, and in our hands. It has woven itself into our 
personal and professional lives such that is a daily necessity. Data analytics are increasingly driving businesses 
to assess past performance, identify causes and effects and then to make decisions for their respective future 
paths. Companies are having to define their vision for digitalization: what level is necessary to stay competitive 
2 or become an industry leader, how it will effect their businesses, what to do, and where to start. Big data is a 
large subject about the collection of information from many different sources. It is often describe by five 
characteristics: volume, value, variety, velocity, and veracity.  
 
With this wave of digitalization comes optimism, excitement, as well as challenges. Big data is just that, BIG. 
How do we find the data and extract the value? It’s a challenge because there is a lot of information being 
collected, and increases exponentially year by year. How do we make sense of the data and find the critical 
items that make step changes in our businesses? This path of digitalization has pains such as learning from the 
wrong data and consequences from doing so. Digitalization also means different things to different people or 
companies. There isn’t a single defined path. It’s more of an exploration to achieve optimized performance and 
maximized value. 
 
ANDRITZ is leading the movement of digitalization for the Pulp & Paper industry. They’ve developed and 
deployed real digitalized solutions and programs to shift operations to improved process performance and 
reliability with their overarching platform Metris. To ANDRITZ, digitalization is collection of data to be used for 
digital applications and tools in order to support a plant along its path towards the Autonomous Mill. These 
applications and tools include simulation, advanced process control, digital twin, machine learning, artificial 
intelligence, and risk-based management.  
 
This presentation will introduce big data and digitalization to begin to explore where it has and could take the 
Pulp & Paper industry. 
 
 


