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Abstract 
 
Development and implementation of models in steel companies represent large values and 
will be even more important in the future. There are many pitfalls to step into in the process 
of modelling and implementation of systems. In this paper pitfalls and success factors 
experienced in six different projects are presented and discussed.  
 
Experiences like these are hard to earn and easily forgotten and it is concluded that this kind 
of knowledge management ought to be on the agenda for top management like the Corporate 
Technology Officer, CTO.  
 
 
 
 



Introduction 
 
When this is written the steel market is very strong and everything seems OK. We cannot, 
however, trust that this will last forever. New demands on environment protection create new 
challenges for today’s production managers together with demands on increased flexibility, 
increased fraction of special qualities, productivity increase and decreasing of direct 
production costs. Production and process management also face an increasing demand on 
quality and reproducibility. All these factors put forward an increased need of tools in form of 
computer models for creation of decision material, process control etc.   
 
Large amounts of money and large efforts are spent to create good models. A major problem 
is, however, that the models created often are left in the labs and are hardly ever used. Why 
does that happen? 
 
No doubt, important factors are the mistakes made by project management. The authors of 
this paper have long careers and have participated in many mistakes, but also sometimes 
happened to create things that work. The aim of this article is to point out key factors for 
success as well as pitfalls to a successful development and implementation of models. We do 
this by summarizing experiences from projects representing over 50 man years in this field in 
the steel industry. We ask for patience from those who think this is common knowledge and 
think ourselves lucky if we can help at least one young engineer to avoid at least one 
significant pitfall. 
 
Case no 1: Initializing Process Integration 
 
The background for Process integration is that industrial systems are networks of 
interconnected units. This causes trouble e.g. in energy saving. Measures that decrease the 
energy consumption in one unit influence its neighbours in a way that can instead have an 
opposite effect on the energy consumption of the total system. 1988 SSAB decided to build an 
energy model.  
 
It was built in the spreadsheet program Supercalc and covered SSAB and Lule Kraft, the local 
heat and power plant, and included the effect of climate on consumption. It was finished in 
1989.  At the same time problems occurred in the coke oven calling for a major revamping 
and 1,5 years of reduced capacity. The project group was asked for a solution of that energy 
crisis. A recipe was developed, accepted and implemented. Amazingly enough it also worked.   
 
From all points of view this was a success for the model builders: 

• The problems of the company were solved 
• The model and model type got a good reputation 

 
Two success factors have contributed to success: 

• The model solved a problem that was very important for the Company 
• Good luck: the right problem appeared at the right time 

 
The model suffered from one problem: it was big and complicated and only one person (the 
model constructor) could operate it. He got a new job. The successor looked at it and then 
used all the equations as wallpaper. Thus the model died. In that way the model was a failure.   
 



Two major pitfalls can be mentioned:  
• Complexity 
• Lack of continuity in operators 

 
Some years later a new model was created. It contained a more elaborate description of the 
major units BF and BOF, with a more simplified description of the rest of the network. It was 
simpler and now two people could run it. That model was put to use. One of the most 
important cases was Decision material for building BF No 3 at SSAB, and subsequently 
material for dimensioning the modified cooling for the heat and power plant. Principally this 
was a success.  
 
Success factors 

• The model solved a problem that was very important for the Company 
• Less complexity 
• More operators could run it 
• Good reputation Remaining from 1st model 

 
Some years later SSAB, as a condition for concession had to make a large study of the 
possibility to decrease CO2-emission had to be made for the total system SSAB-Lulekraft. 
The model had to be built out to almost the same complexity as the first model. A PhD 
student from the university was involved, i.e. more operators knew the model. The problem 
was solved so it was a success in spite of the complexity.   
 
Major success factors:  

• The model solved a problem that was very important for the Company 
• More operators could run it 
• Good reputation Remaining from 1st model 

 
This description shows the start of the work at SSAB (1988-2002). The work has continued 
on a gradually increasing scale e.g. through the National Programme of the Energy Council 
and the founding of the PRISMA Excellence Centre. Process Integration is now an 
established technology. The details of that development are described separately and 
considered to be out of scope of this paper 
 
Case no 2: Blast-Furnace Expert System 
 
The main objective for starting the projects was to improve decision making by facilitating 
interpretation of process data in blast furnace process control. The project started by the book 
by creating a prototype showing that it was possible to program the mental model of heat 
level control. It was followed by a diploma work where two students evaluated the model and 
suggested improvements. Finally one of the students, now engineer, was hired to perform a 
reprogramming and implementation project. The project team consisted of operators, 
researchers and had a substantial support from management.  
 
The result was a system that analysed data in the database and gave suggestions for corrective 
actions regarding fuel rate and slag basicity. Put on line it worked well and generally gave 
good suggestions often a little earlier than the operators performed changes. The interface was 
rather simple giving the suggestions in text based form.  
 



The main drawback was that the system could only work with data in the database in a feed 
back manner, while other data, e.g. future stops for repair, alteration of the PCI-ratio etc 
existed only in the minds of the operators. The suggestions therefore often became out of pace 
with production. This made the system less useful and created negative attitudes among 
operators. Although a great number of people had participated in the process this problem was 
not foreseen. 
 
Major pitfalls: 

• The project team was impressed and confused by a new technology. Too little focus 
was put on working with the core knowledge and the importance of process 
information that was not in the database. 

• The road from a mental model into an open loop control model was too big to cover in 
one step. This decreased the possibility for the operators to react and contribute. 

 
After consulting Human Factor specialists from Halden in Norway it was decided to change 
the scope from giving suggestions to visualization of the process state. Areas where corrective 
actions should be taken into account were shown in the diagrams in a discrete way. The 
system was developed by software personnel in the control room. The project management 
kept a low profile, letting the operators make the design decisions. The result was a system 
accepted by the operators and still in operation at SSAB Oxelösund where management look 
upon the system as an important tool to unify the way different shifts work.   
  
Long run success factors: 

• A smaller step was taken. The model was turned into a visualization model where 
decisions were left to the operators. 

• The development was made in the control room with total participation of the 
operators. 

• Process management saw this model as an important way to support the personnel. 
 
Case no 3: Hot metal quality prediction system 
 
The possibility to predict hot metal silicon and temperature from process data is important for 
Blast furnace control. A project was started to provide a better model. The new model was 
based on neural network Technology, which was then relatively new. The model in itself 
worked well and was installed.  
 
The practical results showed that temperature model was unstable but under stable conditions 
the silicon model could predict if the silicon content of the hot metal would go down or up in 
the next tap. Under unstable conditions there was little correlation between the signals. The 
work also pointed out that the quality of data, especially the top gas analysis, was not good 
enough for this kind of prediction. It was considered that the benefit of the model was not 
substantial enough to keep it on line and after some time it was taken out of operation.  
 
Major pitfalls: 

• The model was installed before the input data accuracy was ready for it  
• Since the model did not give good results when it was really needed, perhaps the 

wrong thing was modelled. 
• Project team focused on the numerical methods rather than process knowledge. 

 



However the work gave the process management a good view of what can be obtained with 
this kind of technology and the data at hand. A future try might be worthwhile with better 
process data. 

 
Possible long run success factors: 

• Focus on practical implementation problems like data quality. 
• Focus on what information the operators need and not what is possible to model with a 

certain method. 
 
Case no 4: Self tuning converter system 
 
Converter processes are tricky to model and control. Refractory wear and uncertain charge 
weights together with other factors make the calculation results less credible. In this case we 
started with an engineering model of the process and the aim of the project was to provide this 
to the operators with direct access to charge input data. The idea was to eventually phase out 
an older model.  
 
At the project start the team decided to add self tuning features to the system. It was assumed 
that this could be done within the existing budget. The tuning algorithms turned out to be 
more complicated than originally expected and there was a lack of resources to handle the 
enlarged project. To save time and money the operators were engaged in testing the system 
“on the job”. However the system was not ready, there were still some problems with basic 
functionality and the tuning system led frequently to unreliable results. Thus the method did 
not turn out successfully. 
 
Major pitfalls: 

• The team tried to improve the model drastically in the implementation project. 
• The model was introduced to the operators for testing before it was stable. 
• The team underestimated the resources needed for implementation. 

 
For several years the project was kept at a minimum, using students, diploma workers and 
finally corporate and external researchers in limited projects to sort out the problems and 
reduce system complexity. When the system worked reasonably well a process engineer, new 
to the project, saw the possibilities to use the system to evaluate new process ideas. This 
turned out to be the energy needed to finalize the project and take it into operation. 
 
Long run success factors 

• Continuous small test/improvement projects, often involving students and researchers 
from KTH that kept the project alive till it was “rediscovered”. 

• Returning to a simpler approach made the system possible to manage. 
 
Case no 5: CFD modelling of CAS-OB 
 
CFD modelling gives very beautiful pictures that look scientific but can be rubbish with 
wrong parameters. Validation is important. Gas stirring at the CAS-OB plant was simulated in 
a CFD model. A thorough validation (not described in detail here) was carried out by 
measuring the open eye and comparing with calculation. An additional validation was carried 
out by comparing calculated steel flow with lining wear. The result was used in education of 
operators. Comment from operators: “Oh that is why the process works the way it does.” 



 
Major success factors: 

• Thorough validation was made before dissemination. 
• The team solved the right problem by visualizing something the operators really 

wondered about. 
 
Case no 6: Modelling of ladle control 
 
A computer system for ladle control was constructed. Before installation an education 
program was carried out for operators on all shifts. Also the program constructor 
demonstrated the screen and its operation to all operators on his computer and everyone 
seemed happy. 
 
Confident with the acceptance test the team installed the system in the plant and it was 
demonstrated to the same operators but now in the control room. The result was that now 
everything was bad. One reason may be that when it was demonstrated in the office the 
operators did not really understand how the system was going to work in the control room. 
When it was demonstrated in the control room it was easier to understand / feel how it was 
going to work in the production workflow. 
 
Major pitfall: 

• The acceptance test was made in a way that the operators’ ideas and objections were 
not revealed. 

 
The model constructor sat down with the operators and collected complaints. During 
approximately two months he changed the screen and operation according to their wishes 
until everyone was happy. The result was that the system became very popular and used for 
many years. 
 
Final success factor: 

• The system was finalized together with the operators and it became “our (the users’) 
model”. 

 
Conclusions 
 
Work in small steps 
 
It is important to appreciate the importance of timing. You often work with windows of 
opportunities. It can be a matter of: 

• Funding 
• Access to personnel with the right background and interest 
• Investment plans 
• Product and production plans 

 
Development spanning over several years will encounter these problems and suffer from 
periods of neglect, and lack of resources. The trick to survive might be to work in small steps 
where each step is made useful. For that purpose, early versions of the system may be 
distributed in a way that it can be used without installation and database problems as an 
engineering tool or for education purposes. 



 
Another benefit from working in steps is that it facilitates project management and gives the 
potential users a possibility to study and react on the system to be developed. 

Solve the right problem 
 
The examples above show that principally all successful cases have been initiated by a request 
from a potential user organization and the created model has also helped to solve the problem 
requested by that organization. This is sometimes expressed by the following rule of thumbs: 
“Find a problem that searches for a solution. Avoid a solution that searches for a problem.” 
 

I have invented a fantastic medicine!!
Do you have a good sickness for it??

 
Figure  1 Avoid “solutions searching for a problem” 
 

Create the right model for the right group of operators  
 
To get acceptance the models have to be user-friendly. The definition of user-friendliness is, 
however, dependent on who are the users. If the users are control-room operators, the model 
is a service tool, which should not demand extra time from the operator and which cannot be 
misunderstood. In the case of Process integration, the operators are researchers carrying out 
work to create decision material. In that case the main issue is scientific and technical 
capability, and a somewhat more laborious interface can be accepted. 

Critical mass of user group 
 
The process integration case showed that complicated projects with a small user group are 
very sensitive to change in staff. In that case the recent forming of a centre with several 
industrial “owners” has helped create a group with higher critical mass. Another way to create 
economies of scale is to create versions of a model for education, training, research and 
process management / control.  
 
Develop the final system together with all the users and if possible in their environment 
 
Finally it is essential to point out that the most important success factor that the authors have 
found is to involve the end users in the development process. It is important to address all the 
operators and not only representatives. It is often the stubborn and critical persons that 



become the best advocates when convinced. If it is possible as much as possible of this work 
should be performed in their own working environment. 
 
Discussion 
 
First of all it is critical to understand that the risk for failure in any modelling project 
involving a complex process system controlled by people is high, regardless of the knowledge 
and skills of the people involved. Developing software for rather simple administrative tasks 
is considered high risk projects without having to deal with the complexity of metallurgical 
phenomena. 
 
Experiences like these are hard earned and easily forgotten. Worse cases than these are found 
by the dozens almost everywhere but seldom reported or spoken about. Since models 
represent an important part of the corporate knowledge and will be so much more in the future 
this type of knowledge management ought to be on the agenda for top management like the 
CTO.  
 
There is a lot to do in improvement of the ways we define problems, develop models, 
distribute models and model results and introduce them in a workflow. Only by honouring the 
experiences gained from, not only successes, but also problematic projects can we make 
necessary development of our methods. 
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