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GLOSSARY 
5x8E: 5x8 Electronics 

AIE: Electric Instrumental Automation 

AMAC: Continuous Improvement Control Officer 

AMJ: Day Mastery Officer 

AMQ: Quarter Mastery Officer 

APP: Project Process Assistant 

CCM: Chemical Composition to be Manufactured 

EAF: Electric Arc Furnace 

FCE: Ceric Finish 

FO: Fabrication Order 

KPI: Key Performance Indicator 

LSF: Lime Saturation Factor 

MAY: Maintenance Instrumental Analysis 

MES: Manufacturing Execution System 

NOX: Nitrogen Oxide 

OHS: Occupational Health and Safety 

OHS: Occupational Health and Safety 

PPE: Personal Protective Equipment 

PSD: Particle Size Distribution 

QDMS: Quality Document Management System 

RCA: Root Cause Analysis 

RPC: Regulative Preventive Action 

Rpm: Revolutions Per Minute 

SAP: Systems Applications and Products in data processing (SAP Software) 

SAP: Systems Applications and Products in data processing (SAP Software) 

XRD: X-Ray Diffraction 

XRF: X-Ray Fluorescence 

  



 

D6.1. Map of operators jobs and competences 
Public version 

4 

INDEX 
CHANGE CONTROL .................................................................................................................................. 2 

GLOSSARY ................................................................................................................................................ 3 

INDEX ....................................................................................................................................................... 4 

1. Introduction .................................................................................................................................... 6 

2. Overview of the methodology ........................................................................................................ 7 

2.1. Semi-structured interview ....................................................................................................... 7 

2.2. Observation ............................................................................................................................. 7 

2.3. Definition of the term used ..................................................................................................... 8 

3. Steel Case: SIDENOR ....................................................................................................................... 9 

3.1. Company profile ...................................................................................................................... 9 

3.2. Presentation of Interviewees .................................................................................................. 9 

3.3. Basauri process ...................................................................................................................... 10 

3.4. Use case reminder ................................................................................................................. 11 

3.5. Observation and interview analysis ...................................................................................... 12 

 General organization ..................................................................................................... 12 

 Stakeholders ‘map ......................................................................................................... 15 

 Operator competences.................................................................................................. 17 

4. Cement Case: CIMSA .................................................................................................................... 21 

4.1. Company profile .................................................................................................................... 21 

4.2. Presentation of interviewees ................................................................................................ 22 

4.3. Mersin process ...................................................................................................................... 22 

 White cement production process ................................................................................ 22 

 Production chain monitoring description...................................................................... 23 

 Cement quality control description ............................................................................... 24 

 Equipment maintenance description ............................................................................ 24 

4.4. Use case reminder ................................................................................................................. 25 

4.5. Observation and interview analysis ...................................................................................... 26 

 Stakeholders’ map ......................................................................................................... 26 

 General organization ..................................................................................................... 28 

 Operator competences.................................................................................................. 29 

5. Chemical Case: SOLVAY ................................................................................................................ 41 

5.1. Company profile .................................................................................................................... 41 

5.2. Presentation of interviewees ................................................................................................ 42 

5.3. Solvay process ....................................................................................................................... 45 



 

D6.1. Map of operators jobs and competences 
Public version 

5 

 Separation of rare earth process ................................................................................... 45 

 Production chain monitoring description...................................................................... 47 

 Recalling the normal operation of a battery over a week ............................................. 48 

5.4. Use case reminder ................................................................................................................. 49 

5.5. Observation and interview analysis ...................................................................................... 50 

 Stakeholders’ map ......................................................................................................... 50 

 Operator competences.................................................................................................. 51 

6. Conclusion and Lessons learned ................................................................................................... 63 

ANNEX ................................................................................................................................................... 64 

Annex 1: Interview introduction ....................................................................................................... 64 

Annex 2 : Recording authorisation .................................................................................................... 65 

 

 



 

D6.1. Map of operators jobs and competences 
Public version 

6 

1. Introduction 
The aim Deliverable 6.1 – “Map of operators jobs and competences” is to map the actors and highlight 
the competences mobilized by them. 

To collect this information, two methodologies were proposed: Observations and Semi-structured 
interviews.  6 interviews were conducted with Sidenor (face-to-face), 12 with Çimsa (face-to-face) and 
10 with Solvay (face-to-face). Field observations were carried out for the three use cases.  

The data collected during each interview was analysed by using the thematic analysis method, which 
is one of the most common analyses in qualitative research. Throughout these interviews, the 
objective is to carry out an analysis of the existing situation, to know how the operators work today, 
in order to be able to propose training adapted to each use case for the development of the skills 
necessary for the management of the new system created for the project. 

The document is structured as follows: First, the methodology used is described (part 2). Second, the 
analysis of each company is presented (part 3, 4, 5). 
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2. Overview of the methodology 
The main objective of HyperCOG is to demonstrate the innovation potential of the Cyber-Physical 
Systems (CPS) and Data Analytics to transform the process industry and business models. To achieve 
these objectives, HyperCOG aims to develop systems in the value chain to different industrial sectors: 
steel, cement, and chemical sectors. These systems can be greatly improved by applying HCD (Human 
Centered Design) approach. The HCD method suggests “to make systems usable and useful by focusing 
on the users, their needs and requirements, and by applying human factors and ergonomics”, as 
described in the norm ISO 9241-210:2010. This approach integrates the end users from the beginning 
to the last iteration of the problem-solving process that shall serve as a backbone to the projects, to 
shape the system in function of the end users need and requirements (and not the opposite).  

In the first step of the HCD method, the goal is to conduct semi-structured interviews and observations. 
These two methodologies are important and should be deployed together. In this way, it will be 
possible to collect information and to take a photo of the “as is” situation. 
 

2.1. Semi-structured interview 
For this study, we will conduct semi-structured interviews. That means the interviewer follows an 
interview guide. An interview guide is composed of different themes. It takes place between an 
interviewer, who asks the questions, conducts the interview, and an interviewee, who answers the 
questions. All questions must be asked most faithfully as possible as provided in the interview guide. 
Depending on what the participant says, the interviewer can detach himself from the guide by making 
reminders deepen certain points. The interviewer should not ask a question that the participant has 
already answered. If needed, the interviewer can suggest new questions but not remove them.  

For this study, the interview guides were focused on tasks realised by people and their skills.  

Before interviews, the HyperCOG project must be present to the participant. A little speech was writing 
(Annex 1). The interview must be conducted in native language (Spanish for Sidenor’s operators, 
Turkish for Çimsa’s operators and French for Solvay’s operators) to facilitate communication. Then, 
the interview must be recorded in audio. The interviewer must acquire supervisors’ and participants’ 
consent. The recording authorisation (Annex 2) must be signed by each participant. 

The data collected during each interview were analysed with the thematic analysis method which is 
one of the most common analyses in qualitative research. The method allows patterns of meaning or 
“themes" in datasets to be identified, analysed, and interpreted. Qualitative data are segmented, 
categorised, summarised, and reconstructed in a way that captures the important concepts within the 
dataset inside a grid. 

 

2.2. Observation 
Observation is a “field” method, which consists of collecting observable data from operators. The data 
collected are behaviours, verbalisations, interactions with colleagues and with manual and 
technological tools. The aim is to understand the working environment of operators, without 
interfering. Indeed, there is always a difference between what an individual claim to do (the task: what 
is to be done) and what he does (the activity). 
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2.3. Definition of the term used 
It is important to define the vocabulary used.  

Work situation  

"A work situation can be defined by the following characteristics: the organization of the work, the 
available equipment used, the population and the workforce concerned, the workspaces, the 
information and training, the product worked, and finally, the purpose of the work in a given time."1 

Competences  

"Competence is a construct: it is the result of a relevant combination between external and internal 
resources in a complex work situation and for the purpose of purpose."2  

Prescribed and real work  

In a simplified way, we approach "task" of "prescribed work" which is "what is requested, demanded" 
and in the same way we bring "activity" closer to "real work" that corresponds to "how it is actually 
done".3 

  

                                                           
1 Coutarel, F., (2004) , « La prévention des troubles musculosquelettiques en conception : quelles marges de 
manœuvre pour le déploiement de l’activité ? », Thèse Université Victor Segalen Bordeaux 2, Collection Thèses 
& Mémoires, p. 94. 
2 The Boterf, G., (2005), « Construire les compétences individuelles et collectives », Livres Outils, 3e Ed., Ed. 
d’Organisation. 
3 Pilnière, V. (2007), « La gestion des risques professionnels : l’enjeu de l’accompagnement. A partir du cas d’une 
clinique psychiatrique » (thèse de doct.) Université de Pau. 
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3. Steel Case: SIDENOR 

3.1. Company profile 

  
figure 1. Sidenor localisation. 

Sidenor is a merger of some former companies, the main one (SA Echevarria) founded in 1878. Sidenor 
is a steel company, leader of the European production of special long steel products. The production 
of the company is based in Basque Country, Cantabria, and Catalonia as well as business delegations 
in Germany, France, Italy, and the U.K.  

The company has highly specialised facilities offering solutions for all industrial sectors requiring high 
quality steel services. Sidenor's steel production capacity exceeds one million tons annually, primarily 
destined for the automobile, machinery, capital equipment, railway, energy, mining, and 
petrochemical industries. In all these sectors, Sidenor’s special steel is used to manufacture reliable 
products.  

The project takes place in the Basauri factory (figure 1), founded in 1967. In 2017, the plant had 744 
employees. They are specialised in the production of round steel bars (from 30 to 100 mm round).  The 
Basauri factory rolling mills and finishing units produce 400000 tons of round bars (melting capacity = 
850,000 t, rolling mill capacity = 360,000 t, light bar capacity = 75,000 t, heat treatment = 115,000 t).  

The factory produces more than 400 types (grades) of different steels. The raw materials are scraps 
and ferroalloys. A significant amount of other auxiliary materials is also used such as slag formers or 
refractory materials. In the Basauri plant, the production cycle is planned for one week from Thursday 
to Wednesday. The plant is open 24/7. It allows about 24 heats per day or about 140 heats per week. 
The heat is the basic production unit in a steelmaking shop. 

 

3.2. Presentation of Interviewees 
Before starting the interviews, it was necessary to identify operator profiles involved in the use case. 
Six profiles were identified with Sidenor:  

 Production manager 

 Scrap yard manager 
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 Relay manager 

 Process manager 

 Steel mill manager 

 Steel mill programmer 

 

Estia went to Basauri during 2 days in January 2022. In total, 6 interviews, one with each profile, were 
conducted face-to-face in Spanish. The interviews were recorded, after asking for the agreement of 
the participants, and afterwards transcribed into Spanish, before being translated into French for 
analysis. A visit of the facilities was also conducted. The steelmaking shop with automation rooms, 
furnace, secondary metallurgy and casting areas were observed.  

 

3.3. Basauri process 
The steelmaking plant process can be divided into six steps:  

1. Scrap and ferroalloys storage 

The raw material arrives by truck to the steelmaking plant. Then it is received and classified in a register 
called PDA. The scrap combination is made at the scrap yard. The crane operator is responsible to 
make the recipe that will be delivered to the furnace.  

2. Furnace 

The raw material (scrap and ferroalloys) is melted in an electric arc furnace (EAF). The steel must be at 
1600°C to melt.  

Secondary metallurgy 

When the scrap is melted it is tapped to a container called ladle then the composition of the steel 
grade is reached by adding the missing alloys and subtracting elements.  

3. Casting 

Once the desired composition has been obtained, the liquid steel must be given a first solid form, an 
intermediate step before its final shaping. The liquid steel contained in the ladle is solidified in a caster 
machine. The molten steel flows continuously. The heat is the basic production unit in a steelmaking 
process. First heats are grouped in “sequences”. This sequence (the group of heats) is cast into the 
tundish which is made of refractory material and which can resist high heat. Each sequence shares the 
same set of casting machine refractory materials (tundish lining, stopper rod, SEN or nozzles). Then, it 
passes through the mould, the flow of steel meets the water-cooled walls and begins to solidify. The 
moulded metal goes down, guided by a set of rollers. There are three different “products” depending 
on the desired bar size: “billet continuous caster”, “bloom continuous caster” and “round continuous 
caster”. When the metal comes out, it is solidified at heart. The result is called: “billet” (square section 
long bars) or “bloom” (square section long bars or rounds bar).  

4. Hot Rolling 

Before rolling, the semi-product is reheated in a furnace to make the metal more malleable, easier to 
stretch and shape. Then the semi-product pass through the rolling mill to produce the final product: 
Round bars from 30 mm to 100 mm diameter.  

5. Heat Treatments  

The heat treatments are only applied to some steel grades. It alters the metallurgical properties of the 
bars produced in the rolling mill by controlled heating and cooling operations. The final process is the 
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finishing units. They make the final preparations and quality measurements of the bars to prepare 
them for the expedition to the customers.  

The figure 2 describes the process since the raw material to the semi-product. 

 

figure 2. Process diagram of Sidenor steel plant in Basauri (Spain). 

 

3.4. Use case reminder 
The following recommendations have been identified in the deliverable D1.4 regarding the use case : 

The use case covers the transformation of liquid steel into solid semi-products. For Sidenor, the main 
goals of this project is to provide operators with a decision support system in order to optimise as 
much as possible the sequence programming. The aim is also to automate production planning. 
Through the interviews, we were able to identify that many needs were revealed in all the processes, 
since the scrap and ferroalloys storage to the semi-product production. 

At the first step, an important need concerns the identification of the raw materials quality. For this 
specific point, new tools can be proposed to help the classification of raw material (not in HyperCOG 
project). Another solution will be to improve the current software tool that is used for casting 
request programming.   

At the second step, the needs are at the planned heats level. Basauri produces specialty steel for many 
customers and different steel grade orders. The difficulty for the steelmaking shop is:  

a. Consider steel bars variability: to combine different grades (shape and size), not too 
long sequences, optimize the losses coming from mixed steel scraping, avoid products 
stock and melt only what is necessary.  

b. Organize tundish’s change.  

The optimisation of sequences development (to group heats in sequences) and tundish change are 
mainly decisions based on experience. Most of these constraints are informal knowledge. This point is 
particularly important, since in the event of employees' departure (retirement, resignation, etc..), the 
knowledge acquired could disappear.  

Different solutions can be proposed to meet these needs:  

 Tool optimisation or tools development:  
o SAP optimisation. 
o Creation of a decision-making support system to help heats schedule considering 

the constraints.  
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o Metal casting optimisation to reduce the tundish’s change: Increase the tundish 
lifespan to obtain longer sequences or reduce nozzles wear.   

 On the commercial level, negotiate new markets with much more order quantities to avoid 
multiplying customers and producing different steel grades.  

During the production process, different incidents can occur. In this case, important decisions must be 
made that can impact quality, productivity, and costs. Currently, most of these decisions are made 
with implicit knowledge. To help employees in these decisions, several solutions can be imagined:  

 Use continuous casting sensors to detect irregularity in the process that could cause a failure 
which in turn would cause tundish’s change.  

 Creation of a decision-making support system to reschedule the production.  

Three general limitations were also found and should be considered in the HyperCOG project:  

 Technology intelligence implementation.  

 User centered design approach.  

 Cybersecurity implementation.  

 
To help HyperCOG project partners, several recommendations were suggested. In the light of the 
analysis, the priority recommendations would be:  

1. Creation of a decision-making support system to help heats schedule (production planning) 
considering the constraints.  

2. Use continuous casting sensors to detect irregularity in the process that could cause a failure 
which in turn would cause tundish’s change.  

3. Creation of a decision-making support system to define how to reschedule the production.  

Two precautions must be taken regarding the improvements that will be proposed in the project for 
Sidenor:  

 All the stages of the production are interrelated. The proposed improvements will have to 
analyse the impact on the entire production process.  

 Strong expectation from employees who would like to be involved into the solution design 
process.  

In the next part, the goal is to describe the work of the different operators, and to identify the skills 
of each, according to their different work situation. 
 

3.5. Observation and interview analysis 

 General organization 

Steel mill 

The steel mill is one of the departments of the steel industry. The steel mill is made up of a team of 
250 people, divided into different departments: installation, production, maintenance and logistics. 
The managers work during the day (8 am to 6 pm), and 4 shifts (relays) are worked (6 am to 2 pm, 2 
pm to 10 pm, 10 pm to 6 am). These teams are always the same. The managers are on call: 4 production 
on-call teams and 4 maintenance on-call teams. The steelworks department interacts with the other 
departments: quality, R&D, human resources, risk prevention, purchasing, programming/planning, 
investments. 
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The steel mill runs 24 hours a day, with a more or less one day stop per week to make maintenance. 
For the steelworks to run 24 hours a day, 7 days a week, 5 shifts would be needed, not 4. As far as the 
schedule is concerned, 4 shifts are not enough to have a permanent presence, and to respect the 
agreements with the unions on people's rest time. In addition, a weekly stop is necessary for 
equipment maintenance, particularly that of the overhead cranes. The equipment is subject to high 
thermal stress (liquid steel at 1650°C). Maintenance of the furnace refractory is carried out: once a 
week, the furnace is stopped and cooled so that the refractory bricks lining it can be changed if 
necessary.  

 

Maintenance 

Maintenance is organised into 2 divisions:  

1. Corrective maintenance: consisting personnel working in shifts. They are responsible for 
responding to stoppages and anomalies (oil leaks, water leaks, sensors that do not work, etc.) 
in real time. They also have a circuit for checking certain parameters, to anticipate possible 
equipment breakdowns based on temperature, thermography, etc.  

2. Preventive maintenance: the team prepares maintenance plans for weekly shutdowns (checks, 
revisions, changes). 

A breakdown does not necessarily lead to a shutdown of the installations. For example, if a hydraulic 
connection starts to leak, this is detected during staff rounds. This does not lead to a shutdown of the 
installation, but a machine shutdown must be planned as soon as possible, before the leak becomes 
more serious. Either maintenance is scheduled for the next weekly shutdown or the work is done 
directly. There are other breakdowns where rapid intervention is required, for example if a part breaks. 

There are regular (once a week) breakdowns that stop the installations for 30 minutes/1 hour. Major 
breakdowns that stop the installations for more than 8 hours are rarer (once every 3 months). 

 

Facilities 

In the steel mill there are three basic facilities:  

1. The furnace, which sets the pace for the other facilities 
2. Secondary metallurgy 
3. Continuous casting, where solidification takes place 

The semi-finished products are then sent to the rolling mill. The Basauri steel mill supplies 5 rolling 
mills: Basauri, Reinosa, Vitoria, Azcoitia (2). 

Each basic facility has its own control room. The control room staff do not stay in the control room all 
the time viewing screens and interpreting data. They also go out into the field to perform operations. 
In the control room, the staff checks the data for pressure, temperature, flow (gas and fluid) and 
position (some machines are subject to movement: forward, backward, left, right). They also view the 
alarms, which do not necessarily indicate a shutdown, there are preventive alarms. If necessary, 
maintenance staff are alerted, to see if the machines need to be stopped to prevent damage. The 
people communicate with each other by walkie-talkie. 

 

Semi-products 

In the steel mill, the manufacturing unit is the casting. A casting is prepared every hour and 
corresponds to 130 tonnes of liquid steel melted in an electric arc furnace. A casting is characterised 
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by a chemical grade: percentage of coal, silicon, manganese, aluminium, etc. A casting is also 
characterised by the solidification format. There are 6 solidification formats spread over 2 continuous 
casts (a continuous bloom cast and a continuous billet cast): 

1. Bloom square 350x470 
2. Bloom round 525 diameter 
3. Bloom round 410 diameter 
4. Billet 240x240 
5. Billet 185x185 
6. Billet 155x155 

The changeover time from one format to another is long in the bloom caster and shorter in the billet 
caster, which is why it is important to coordinate the planning and scheduling of the steel mill in order 
to obtain the most optimal programme possible. 

 

Quality control 

The quality of the steel is controlled in the liquid and solid state. 

In the liquid state (homogeneous state), the chemical composition is controlled. It cannot be controlled 
in the solid state (non-homogeneous state), because the solidification goes from the outside in. So 
what is in the centre is not the same as what is on the surface. 

For chemical composition control, a small liquid sample is taken from the furnace. Once solidified, the 
sample is sent to the analysis laboratory. The chemical composition of the sample is determined using 
a spectrometer. The purpose of this analysis is to determine the difference between what was melted 
in the furnace and the customer's specification. To achieve the desired composition, ferroalloys are 
added. These ferroalloys are added automatically by means of a calculation program (Excel sheet) in 
which the chemical composition coming out of the furnace is entered, together with the desired 
chemical composition and the weight of the steel. The program automatically indicates the amount of 
manganese, silicon, aluminium, coal, etc. that must be added to obtain the correct chemical 
composition. The ferroalloys, contained in metal hoppers, are automatically added to the cast. In the 
furnace, one sample is taken per casting, which is equivalent to one sample every hour. 

At the secondary metallurgy, some samples per cast are taken to check the chemical composition after 
the addition of the ferroalloys. Finally, at the continuous casting stage, 3 samples per casting are also 
taken. In this case, it is not a control but a certification step. The average of the three samples taken 
at the continuous casting stage serves as the customer's certification of the chemical composition. 

If all goes well, the laboratory can cope with a load of 7 samples per hour. Sometimes a second sample 
has to be taken at the furnace and a fourth sample at the refinery. The laboratory is therefore faced 
with analysing 7 to 10 liquid steel samples per hour, which is equivalent to analysing one sample every 
6 minutes. All liquid samples are analysed by spectrometer. 

The quality of the steel is also checked in the solid state, checking for surface and internal defects. 
Once the round bar has passed through the rolling mill, it undergoes an on-line inspection. It is passed 
through a magnetic field which allows the surface quality to be analysed, to check that there are no 
cracks deeper than a certain amount, for example 0.3 mm. For the internal quality, ultrasonic on line 
inspection is used to check that there are no holes, cavities or imperfections inside the rolled bar.  

If the steel is not of good quality, the scrap is returned to the scrap yard for reuse in the electric arc 
furnace. The scrap from the 4 rolling mills is sent back to the steel mill in Basauri. 
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Production programme 

When developing the production programme, the solidification format must first be defined. Once the 
format has been determined, the order of the chemical grades that are to be produced for this format 
must be defined hour by hour. The Basauri factory has more than 2000 chemical grades in its 
catalogue. Of the 2000, 250 are regularly produced. The aim of the programming is to determine the 
order in which the grades are to be produced: to see if the grades of week X can be grouped together 
with the grades of week Y, to optimise the cost of the refractory, addition, loss, etc. 

Many people are involved in drawing up the production programme: the steel mill programmer, the 
scrap yard manager, the production manager, the process manager, if necessary the steel mill manager 
and the relay manager. All of these people are involved in optimising production as much as possible, 
in order to achieve quantity and above all quality, and to limit rejects. Today, with all this process of 
developing manufacturing programmes, production is very homogeneous. 

 

 Stakeholders ‘map 

Map 

The different stakeholders in the development of the production programme, and the order in which 
they occur, are shown in the figure below. 

 
figure 3. Map of operators around the production programme. 
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Organisation chart 

 
figure 4. Organisation chart of the different stakeholders (in yellow). 
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 Operator competences 

Only tables of competences mobilized by each operators are presented in this public version to avoid 
revealing internal work procedures and data. More information about tasks realised by each 
operators are explained in the confidential version.  

Steel mill manager 

 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters  

Know software 

Knowledge of 

metallurgy, chemistry, 

physics, magnetics, 

steelmaking 

 

Manage team 

Public speaking 

Making action plans 

Analysing 

Ability to synthesise 

Solving problems 

Do scheduled  

 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

Be able to deploy a 

problem 

Phone 

Walky-talky 

Excel 

MES 

Direction department 

Team of 20 managers 

with scrap yard 

manager, production 

manager, process 

manager, relay 

managers, and others 

Steel mill programmer 

R&D department 

Table 1. Competences mobilised by the steel mill manager. 
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Steel mill programmer 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters  

Know software 

Know how to organise 

a production 

programme 

 

Analysing 

Ability to synthesise 

Solving problems 

Do programme  

 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be a team 

Be responsible 

Be flexible 

Be adaptable 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

Phone 

Walky-talky 

Customer orders 

FOs 

Excel 

SAP 

Scrap yard manager 

Production manager 

Process manager 

Steel mill manager 

Relay managers 

4 rolling mills 

Colleagues responsible 

for the FOs 

Table 2. Competencies mobilised by the still mill programmer. 

 

Scrap yard manager 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters  

Know software 

Know how to organise 

a production 

programme 

 

 

Analysing 

Ability to synthesise 

Solving problems 

Do programme  

Manage team 

Know how to ask the 

right person for help  

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be a team 

Be responsible 

Be flexible 

Be adaptable 

Listening 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

Phone 

Walky-talky 

Excel 

MES 

Castability manual 

Steel mill programmer 

Production manager 

Process manager 

Steel mill manager 

Relay managers 

Team of 18 people 

Table 3. Competences mobilized by the scrap yard manager. 
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Production manager 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters  

Know software 

Know how to organise 

a production 

programme 

Knowledge of 

metallurgy 

 

 

Analysing 

Ability to synthesise 

Solving problems 

Do programme  

Manage team 

 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be a team 

Be responsible 

Be flexible 

Be adaptable 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

Phone 

Walky-talky 

Excel 

MES 

Parc yard manager 

Steel mill programmer 

Process manager 

Steel mill manager 

Relay managers 

Rolling mills 

R&D department 

Table 4. Competences mobilised by the production manager. 
 

Process manager 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters  

Know software 

Know how to organise 

a production 

programme 

Know customers 

 

Analysing 

Ability to synthesise 

Solving problems 

Do programme  

 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be a team 

Be responsible 

Be flexible 

Be adaptable 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

Phone 

Walky-talky 

Excel 

MES 

Parc yard manager 

Steel mill programmer 

Production manager 

Steel mill manager 

Relay managers 

Customers 

Table 5. Competences mobilised by process manager. 
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Relay manager 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters  

Know software 

Know how to organise 

a production 

programme 

Knowledge of 

metallurgy 

 

Analysing 

Ability to synthesise 

Solving problems 

Do programme  

Manage team 

Make decisions 

quickly 

Taking initiatives 

Respect production 

deadlines 

 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be a team 

Be responsible 

Be flexible 

Be adaptable 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

Phone 

Walky-talky 

Excel 

MES 

Parc yard manager 

Steel mill programmer 

Production manager 

Process manager 

Steel mill manager 

Operators in the relay 

 

Table 6. Competences mobilised by a relay manager. 
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4. Cement Case: CIMSA 

4.1. Company profile 

figure 5. Çimsa Localisation.  

Çimsa, a subsidiary of Sabancı holding, was established, in 1972, in Mersin (figure 5). Currently, it is 
carrying out its operations with its 6 integrated plants in Turkey. As one the first two brands in the 
world in white cement, Çimsa is an international cement manufacturer with its terminals in Germany, 
Italy, Spain, etc. It meets the product and service needs of its customers in full and in a timely manner 
with its market-oriented approach and wide distribution network. As a reliable business partner of its 
shareholders, Çimsa provides the required materials for living areas, and their infrastructure, reaching 
next generations. 

The plant, by manufacturing special type cements like white cement and calcium aluminate cement 
besides grey cement, leads the Turkish cement and building this approach in the future as well. 

Çimsa focuses on profitable growth that will add value to all its shareholders, with the aim of 
maintaining this approach in the future as well. 

The project takes place in Mersin plant. The plant is open 24/7. 500 employees work there, and three 
types of cement are produced: grey cement, white cement, and calcium aluminate cement. To ensure 
the continuity of operations on the lines, operators work in 3x8 (shift x hours), 6 days a week, and 7.5 
hours a day. 

The plant has 4 production lines: 1 grey cement production line, 2 white cement production lines and 
1 calcium aluminate cement production line. For control and monitoring, each line is divided in 2 
sections: kiln section and cement mills section. 

The good maintenance of operations is ensured by a set of people: field operators, automation 
operators, supervisors, the maintenance planning department, and the cement quality control 
department. 
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4.2. Presentation of interviewees 

Before starting the interviews, it was necessary to identify operator profiles involved in the use case. 
Eight profiles were identified with Çimsa:  

 Plant operation leader (kiln and cement mills section) 

 Automation operator (kiln and cement mills section) 

 Production craftsman (kiln and cement mills section) 

 Quality engineer 

 Quality laborant 

Estia, with the help of Ekodenge, conducted face-to-face interviews. As a reminder, Ekodenge is a team 
of sustainability experts which seeks solutions and strategies that minimise the urban and the 
industrial footprint with holistic life cycle thinking, taking advantage of information technologies and 
deliver convenient, innovative, cost-effective, and applicable solutions for sustainability. Ekodenge is 
the SW integrator of the use-case 2 (cement use case, WP5). 

Estia and Ekodenge went to Mersin during 4 days in November/December 2021. In total, 12 interviews 
were conducted by Ekodenge face-to-face in Turkish:  

 1 Plant operation leader kiln side 

 2 Automation operators kiln side 

 1 Production craftsman kiln side 

 1 Plant operation leader cement mills side 

 2 Automation operators cement mills side 

 1 Production craftsman cement mills side 

 1 Quality engineer 

 2 Quality laborant 

 1 HR responsible  

An ergonomist from Estia was present during the interviews. The interviews could not be recorded. 
Notes were taken and translated into English by Ekodenge team. A visit of the facilities was also 
conducted. The analysis laboratory, the automation room, and the furnace area were observed.  

 

4.3. Mersin process 
HyperCOG project is involved in one of the white cement production lines. It concerns the whole of 
this production line, and especially the kiln and cement mills section. The aim of the project is to 
optimise the monitoring of the production line with new systems to improve cement quality control 
and equipment maintenance. 

 

 White cement production process 

The cement manufacturing process is described below (figure 6). 

1. Limestone quarrying: the materials necessary for  manufacturing of white cement are 
extracted from open-cast quarries by electronic firing. 

2. Crushing limestone: cement limestone is transported to the crusher, the materials are then 
reduced to a maximum size of 80 mm. 
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3. Storage and pre-homogenisation: the materials are stored in the form of strata to mix the 
different geological veins. 

4. Raw mill: the raw materials are then dried and ground very finely to obtain the raw meal. 
5. Preheating: the raw meal is reheated to around 750°C-900°C. 
6. Kiln: the material is brought to about 1300°C-1600°C, the flame is around 2000°C. 
7. Cooling: the cooled material is called “clinker”, it comes out at max. 300°C with 0-10% humidity 

and 75-88% whiteness (whiteness target min. 85%). 
8. Clinker storage. 
9. Cement mills: the clinker (92%) is ground very finely with other additions (5% gypsum, 3% 

marble) to obtain standardised qualities of cement. The size of the clinker particles should not 
exceed 5 microns. Water is added to the mill at a rate of 0 to 5 m3/h, with the aim of working 
in ranges of 100 to 115°C without exceeding this temperature. 

10. Storage and dispatch: the products thus obtained are stored before being shipped in bulk or 
in bags. 
 

 
 

figure 6. Cement manufacturing process description (for white cement production iron is 
not used between steps 3 and 4). 

 

 Production chain monitoring description 

The production line is monitored by the automation operator from the automation room using 
monitoring screens. The operator ensures the proper functioning of the equipment and the good 
quality of cement. 

From the screens, the operator follows several parameters: 

 Temperature 
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 Vibrations 

 Humidity 

 Pressure 

 Gas (O², CO, SO², CO²) 

 Cement quality 

 Equipment state (mill, kiln, cooler, clinker transport lines, etc.) 

Some data (temperature, vibration, humidity, pressure, gas) are obtained online – using sensors 
installed on the equipment, while others (cement quality) are taken manually. 

Moreover, visual checks are carried out by field operators (production workers and production 
craftsmen) to control the equipment state, such as the presence of cracks. During these interventions, 
the field operators are guided, by radio, by the automation operators. Automation operators are 
sometimes required to go to the field to better understand the problem. Each intervention in the field 
requires obtaining a work permit. The operator must be equipped with PPE (Personal Protective 
Equipment): mask, glasses, and helmet. 

The automation operator reports his activity to the supervisor (Operation Leader). The supervisor is 
responsible for the production outcome: the quantity and the quality of cement produced. He is also 
responsible for the health of operators, occupational safety, and equipment maintenance. He oversees 
field operators, automation operators and the maintenance planning unit. He is present on site during 
the working day from 8 am to 6 pm. When taking up the post, he checks and examines production 
data, cement quality parameters and overnight accidents. If a major malfunction occurs during his 
absence, he is still notified by his colleagues. 

 

 Cement quality control description 

The plant seeks to produce cement with the best quality. For this, throughout the production chain, 
from the raw material to the final product, samples are taken every hour manually by field operators.  

Once collected, the samples are sent to the cement quality control department for analysis. The 
process takes a total of 2 hours: sampling, preparation, analysis, obtaining the results and 
communication to the target operators. During this analysis, the whiteness, the fineness, the amount 
of free lime, the moisture, the compressive strength, and the setting time of the cement are checked. 
For each parameter, thresholds, defined by the laboratory, make it possible to say whether the product 
is of expected quality or not. The PSD (Particle Size Distribution) is also an important parameter. 

If the poor quality of the raw material is detected, it is put aside so that it does not mix with other 
products. If the samples taken from the mill are of poor quality, the mill must be emptied, and the 
direction of the product coming from the mill is changed, so that it does not mix with the silo. If the 
cement obtained from the production line is of poor quality, then it is not sold. 

 

 Equipment maintenance description 

Equipment maintenance is carried out by the maintenance planning department with the assistance 
of electrical, electronic, measurement control and mechanical services.  

The life of the equipment varies between 6 months and 1 year. Routinely, maintenance activities are 
planned to check the condition of the equipment. For example, the mills are checked once a week. 
During maintenance, operators follow a checklist on tablet or smartphone, which includes questions 
about the equipment: “Is there an oil leak?”, “Is there a problem with the sound?”, etc. The operator 
successively answers the questions by carrying out checks. 
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The maintenance planning unit can intervene urgently in the field at request of the supervisor, in the 
event of breakdowns or major problems with equipment, such as sensors or engines. The maintenance 
operator is guided by radio by the automation operator, so that the malfunctions detected on the 
screens are resolved. 

The total shutdown of the production for overhaul is scheduled twice a year: once during the summer 
holidays and once during the winter holidays. During these shutdowns, all equipment is checked, 
especially those requiring maintenance for 15 days. The plant operates year-round except during 
overhaul periods, i.e., 20 to 30 days per year.  

 

4.4. Use case reminder 
Today, in Mersin plant, the production is continuous. The line is equipped with sensors to measure 
certain parameters such as temperature, but there are no online sensors to measure cement quality 
parameters. Cement samples are taken manually or automatically, and then analysed by the 
laboratory. The quality results are examined by the automation operators who control all the 
process parameters and ensure the continuity of the production chain. 

The following recommendations have been identified in the deliverable D1.4 regarding the use case:  

In the short and medium term, the plant has several objectives to achieve:  

 Increasing the quality of the cement. 

 Increasing production amount. 

 Reducing the consumption of energy and electricity, to reduce the impact on the environment. 

 Reducing the number of disruptions in the production chain. 

 Reducing the number of human actions, to reduce the number of work accidents and improve 
the health and safety of operators. 

As operators have pointed out, to achieve these goals, the plant must invest in new technologies and 
improve those already present.  

Following the analysis carried out, the following recommendations can be made:  

1. Quality sensors must be installed along the production line. Operators will be able to monitor 
the cement quality parameters online (whiteness, fineness, etc.). High priority. 

2. The number and precision of sensors, which are used for monitoring equipment, must be 
increased. High priority. 

3. SCADA software needs to be improved, so that operators can access to data history of several 
months. 

4. Operators need to be better trained in the use of software, to master all aspects of them. 

Two precautions must be taken regarding the improvements that will be proposed in the project for 
Çimsa:  

 For the installation of new sensors to monitor equipment, the location of the equipment 
must be considered. Dust in the factory can cause premature degradation of the sensors. 

 Strong expectation from employees who would like to be included in the process of 
designing and improving new solutions. 

 

In the next part, the goal is to describe the work of the different operators, and to identify the skills 
of each, according to their different work situation. 
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4.5. Observation and interview analysis 

 Stakeholders’ map 

Kiln section  

The plant operation leader from kiln side manages a team of 27 people (figure 7). The blue collar are 
organized in 4 shifts: 3 regular shifts and 1 reserve shift. There are 6-7 people per shift: 1 team leader 
and 5-6 blue collar. 

 
figure 7. Organisation chart of the kiln section.  
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Cement mills section 

The plant operation leader from cement mills side manages a team of 25 people (figure 8). The blue 
collar are organized in 3 shifts, there is no reserve shift. There are 6 people in a shift : 1 central control 
operator and 5 field workers.  

 
figure 8. Organisation chart of cement mills side. 

 

Laboratory department 

The laboratory department is directed by the quality leader. He manages a team of 24 people : 1 quality 
engineer, 3 quality technical and 20 laborants (figure 9). The blue collar are organized in 3 shift : 4 
laborants per shift. 

figure 9. Organisation chart of laboratory department. 
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Map 

 
figure 10. Map of operators around the white cement production line. 

 

 General organization 

Organisation of work 

As seen in the previous section, operators are divided into white people and blue people. White people 
work during the day, from 08:00 am to 06:00 pm, every weekday. Blue people work in 3x8 (shift x 
hours) (08:00 am – 04:00 pm; 04:00 pm – 00:00 am; 00:00 am – 08:00 am), one week per shift with a 
rotating system, 6 days per week. The vacation day changes every 2 months. People report feeling 
more tired during the night shift. The schedule is done for one month. Blue people know the new 
planning for the next month, one week in advance. They can see it on the dashboard, and they also 
receive e-mail with the new planning. They always work with the same team in each shift. Planning is 
prepared by team leaders, and submit to the approval of plant operation leaders. These schedules are 
shared with the HR responsible as well. 

 

Job opening 

For each person working in 3x8, each shift starts with a handover meeting, lasting 10-15 minutes. Each 
operator interacts with their counterpart from the previous shift. The aim is to take important 
information about the last shift. The shift log notebook is consulted. On this notebook, the operators 
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note every problem encountered during the shift and the solutions found. Since the pandemic 
situation, the shift log is not in paper format but in digital format for a while. 

 

Data and digital services 

Data received from the automation screens are processed into Excel files. Quality analysis comes with 
FLSmidth interface and Excel. Reports are generated whenever via SAP. These data are important 
because the production must correspond to the standards given by the customers and standardization 
organisations. These data are reported based on the factory directorate. The plant manager and 
operations manager can access the data in the SAP system at any time. If there is a problem with the 
data, it is reported to operations manager. The plant operation leader has time to discuss about data 
with his colleagues during the Root Cause Analysis (RCA), that organised every Wednesday, and the 
quality control with RPC (Regulative Preventive Action) via QDMS (Quality Document Management 
System). 

 

 Operator competences 

Plant operation leader kiln side 

The white clinker production operation leader is responsible of the occupational safety, administrative 
management of the team, management of malfunction, achievement of KPI (Key Performance 
Indicator) targets: daily and monthly production tonnage, energy consumed per quantity of clinker 
produced, clinker quality. For example, to assure worker’s health the quantity of dust and NOX 
(nitrogen oxides) give in the atmosphere are measured. When these are out of the limits, actions are 
taken. 

In the morning, the plant operation leader arrives at the office for the shift change to talk about the 
night shift. He tries to find out if there have been any difficulties, if poor quality clinker has been 
produced. If this is the case, he tries to understand why and correct it. He examines the analysis of the 
raw material quality, whether there is an out-of-specification condition. He asks if there has been an 
occupational accident and if there is a risky situation that may cause an occupational accident.  

After this check, the operation leader plans the maintenance schedule. There is a scheduled 
maintenance plan for raw mill. There is 3 days for maintenance purposes in a week. The maintenance 
day for a department is fixed. The plant operation leader ensures daily coordination with maintenance, 
raw material, quality and OHS (Occupational Health and Safety) departments.  

Moreover, the operation leader interacts with the sales department in case of clinker sale amount. He 
works on projects with the R&D department. He calculates and analyses the previous day’s energy 
consumption and makes intervention action plans during the day with the energy unit. He talks about 
actions with his manager twice a week. He makes a business plan with the team leaders. He interacts 
a lot with the team leaders. When there is no planned maintenance, with his team, they talk about 
OHS risks. They are working to close these risks, in cases where there is no malfunction. He discusses 
with operators what operational interventions might be, as clinker and raw meal samples are taken 
every 2 hours for analysis. 

The plant operation leader monitors every value related to the kiln [temperature, suction, NOX, quality 
data of raw meal, quality data of clinker [lime whiteness, moisture, LSF (Lime Saturation Factor), 
silicate modulus, iron content, alumina], and the raw material ratios of raw meal. All these data are 
visible from the automation room via the automation screens that show the data of last month. Old 
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data are visible in Qualist Bridge software. Raw meal values are transferred to raw material unit, 
environmental data to the environmental department, and intermediate sample data to quality unit. 

In case of incident, the plant operation leader is notified by team leader or by automation operator by 
phone. In case of kiln stop, he is the first contact to know. If there is a major malfunction when he is 
outside of the plant, he is informed immediately. 

 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

(especially kiln) 

Know the organisation 

of work 

Know the process 

Know the parameters 

and their targets 

Know software 

 

Manage team 

Manage operations 

Do scheduled  

Interpreting results 

Make proposals 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

 

Phone 

Walky-talky 

Excel 

ABB 

SAP 

Qualist Bridge 

Team leaders 

Central control 

operators 

Machine maintenance 

experts 

Production experts 

Production workers 

Production assistance 

maintenance workers 

Quality department 

Cement mills section 

R&D department 

Table 7. Competences mobilised by the plant operation leader kiln side. 

 

Kiln automation operator 

A central control operator is responsible of 2 raw mills and 1 kiln, and of the production of raw meal 
and clinker. For that, in the automation room, he monitors nearly 700 parameters: absorption, 
temperature, cyclones suctions, values in furnace delivery compressor lines, vibration values in flue 
gas fan, overcurrent, heat exchanger fan, cooling fan, electro filter fan (fan-related parameters), 
furnace thermal image, etc. His post is an important role for the whole production process because 
the devices are entrusted to him. The slightest delay can hurt his colleagues.  

During a job opening, in addition to the 15-minute meeting, an automation operator consults also the 
monitoring screens to check the different parameters: breakdowns, sudden changes, raw meal and 
clinker quality analysis, mill temperature, furnace pouring, furnace tonnage information, information 
about coal mills, fuel consumption, energy consumption, filter. 

A control operator monitors the system status of the raw mills by controlling temperature, humidity, 
vibrations. He also monitors the system status of kiln by controlling temperature, pressure, fuel 
tonnage, water amount, amperage values, kW, bunker occupancy (percentage), rpm (revolutions per 
minute = fan-related parameter), kiln absorption rates. All these data come instantly through sensors, 
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and are visible in monitoring screens via ABB software. The speed of the kiln can be changed (increased 
or decreased) by the automation operator. 

A control operator monitors also the state of equipment : gas analysers, furnace main drive motors, 
tracked belt on the cooler side, cyclone, raw meal main drive motors, fan, by controlling cyclones 
upside-down suction, kiln main drive torque values, pallet band amps on the cooler side, kW, tonnage, 
ampere values, water consumption value, raw mill main drive kW, separator speed, coal fuel amounts, 
LSF, silicate module, sodium coolant, quality from iron, fineness, whiteness, lime, moisture, coal 
calories, SO3. All these data are visible on monitoring screens. It comes from an excel sheet or sensors. 
If there is a problem with the state of equipment, either information comes from the field or abnormal 
conditions in the values are visible on the screen. 

An automation operator monitors cement quality, by controlling whiteness of the clinker, humidity 
level and clinker lime. Quality data is collected according to the lab results. A clinker samples is taken 
every 2 hours. The lab results are sent to him by e-mail. He can also see the cement quality data on an 
excel sheets available on the intranet, and also directly from ABB. If there exists a doubt about the 
clinker quality, the intermediate sample is taken to analyse. He knows that there is a problem with 
cement quality thanks to a camera which monitors the produced clinker. He watches the colour of the 
clinker, and checks the fluctuations for absorption rates in the kiln to understand the existence of the 
problem. In case of problems, the product is restrained to store at the stock hall. The details of the 
problem are recorded to the operational report. Tonnage of bad clinker, loss of stock hall amount, and 
the amount of intermediate sample information are included in the operational report. 

If there is a problem, the automation operator can see it with graphic monitoring, alarm, sound, colour 
change (if all is well, the parameters are displayed in green, and if a limit is reached, the parameter is 
displayed in red, and a warning alarm sounds), thanks to the information from the production 
craftsmen in the field. If there is a problem on the field, field craftsman or assistant notifies the control 
operator by walky-talky. When an alarm trigged, it means a problem started.  Alarm limits (upper and 
lower limits for parameters) are set for preventing clogging and stops. If the limits exceed, the 
parameters are checked, and the production inputs are evaluated. The colleagues in the field are 
directed against the possibility of incorrect information coming from the device. Alarm triggers are 
managed according to the severity of the alarm. It is very important for cyclones to alarm. An alarm 
sounds every 2-3 minutes if specs are exceeded. The alarm continues to sound until the problem is 
solved. In case of big problem, system interruption for example, the plant automation operator had to 
inform his team leader and his operation leader. He need to determine : how did it happen, how many 
hours production stopped, how much is the production loss. Daily production information is made in 
Excel, SAP system and also in the shift log notebook. The daily operational report related to the 
production output and the amount of raw material used is send to the team leader. 
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Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

(especially kiln and 

raw mills) 

Know the organisation 

of work 

Know the process 

Know the parameters 

and their targets 

Know software 

Field knowledge 

 

Manage people on the 

field 

Manage operations 

Interpreting results 

with analytical skills 

Control stress 

Have experience 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

 

Phone 

Walky-talky 

Shift log notebook 

Excel 

ABB 

SAP 

Plant operation leader 

Team leaders 

Machine maintenance 

experts 

Production experts 

Production workers 

Production assistance 

maintenance workers 

Quality department 

Table 8. Competences mobilised by the kiln automation operator. 

 

Production craftsman kiln side 

A production craftsman is responsible for controlling the equipment, and the raw meal feeding. He 
makes field control checklists, makes observations or understands them according to the information 
from the automation operator. This work doesn’t require a work permit. In case of problem, he follows 
the order from the automation operation.  

A production craftsman analyses the equipment by eye and manually: kiln raw material feed, coal mill, 
clinker cooler unit, limestone kaolin feed, kiln. He looks at the bearings, track bolts, holes, chains, and 
engine oil leakage of the tracked belts. For example, on the “farine” and coal side, he looks at the belts 
and bands. If the compressors are leaking, he checks them visually. For that, on the field, he follows a 
checklist on a smartphone. If there is no problem during the equipment control, he press the green 
bouton, if there is little problem, he press the orange bouton, if there is a problem, he press the red 
bouton.  

A production craftsman also checks visually the cement whiteness, if the department quality tells him 
to go to the pallet. He doesn’t do it routinely. If there is a problem with the cement quality analysis, 
he takes the intermediate samples.  

When alarm occurs, automation operator notifies the production craftsman. This one follows the order 
from the automation operation. A production craftsman is in contact with the automation operator 
every half hour or 1 hour. In case of problem, a production craftsman verbally informs his team leader, 
who notes the problem in the shift log notebook. A production craftsman doesn’t write anything in it. 

Sometimes, a production craftsman supports the mechanical maintenance personnel on the field. The 
maintenance technician does the control of equipment with measuring instrument. There is a weekly 
maintenance plan. The production craftsman makes the list of the equipment to be maintained. He 
provides a stop code to the technician to stop the machine and follow the maintenance procedure. 
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Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

(especially kiln and 

raw mills) 

Know the organisation 

of work 

Know the process 

Know the equipment 

Know software on the 

smartphone 

Mechanical 

Control stress 

Have experience 

Be able to observe 

Interpreting what he 

sees, hears and smells 

Follow instructions 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Smartphone 

Walky-talky 

Shift log notebook 

Plant operation leader 

Team leaders 

Central control 

operators 

Machine maintenance 

experts 

Quality department 

Table 9. Competences mobilised by the production craftsman kiln side. 

 

Plant operation leader cement mills side 

The mill operation leader is responsible of 4 mills. He has responsibilities regarding cement : ensure 
that the cement is produced in the desired standard, quality and quantity, at energy cost. He is 
responsible of the final product. The plant operation leader takes part in investment and maintenance 
planning, preventive maintenance, predictive maintenance, investment, and project task. 

In the morning, the plant operation leader arrives at the office for the shift change to talk about the 
night shift. With the team leader, they check if there is any malfunction or unexpected situation in the 
system. In the automation room, they control the system. They examine the analysis page of quality 
control. They control which product and mills, they are working on. They plan the export department 
sales program. They inform the state whether the mills will operate the next day or not. They report 
to the government for energy consumption monitoring. They check whether the product data is 
entered correctly in the SAP system. The accuracy of the previous day’s production entries is checked 
in the operation report.  

Every day at 11:00 am, a daily coordination meeting is held with the joint conference, with the 
participation of export, logistics, packaging units. Their exist and actions are communicated by e-mail 
up to the level of the general directorate : container loading, logistics information, ship export 
information, sales information.  

At 12:00, a meeting is held on maintenance planning, two units come together. They are talking about 
whether there was a work accident in our unit or if there was a near miss situation. Meeting notes are 
shared on WhatsApp group.  

In the event of an incident, the mill operation leader has notified by operators. They explain to him the 
reason for the breakdown that mill stops. He also organises the solution method and the relevant 
people. assigns the staff in the field. If the problem can be solved quickly, the system is stopped and 
solved. If it is a medium and high-scale failure, the technicians intervene. Mill operation leader and 
automation operator direct the maintenance staff and set up a team according to the breakdown 
situation. They are the party that carries out the operation. Maintenance planning, quality control are 
the arms that help them, sales-export are the arms that guide them. The plant operation leader reports 
the planning and relevant persons about malfunction to the operations manager. 
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The mill operation leader has the domain responsibility system. He is the OHS responsible for cement 
mills and slag field areas. He is responsible for production, product quality, and maintenance. He has 
duties to ensure that the bag filters in the environmental system are dust-free. 

The plant operation leader monitors the production working parameters of all 4 mills. He also monitors 
the physical and chemical properties of raw materials such as temperature, pressure, production 
tonnage, vibration, speed, humidity, CO, SO3, loss of glow, fineness, blaine (cm²/kg), whiteness, kW, 
energy consumption, clinker utilisation rate, limestone, marble. He is responsible of the maintenance 
planning downtime. He has business reports that operators keep in Excel format. There is a report 
written for what reason and how long the mills stopped. It is shared with him on a daily basis. The 
official reports are always issued via SAP. 

 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

(especially cement 

mills) 

Know the organisation 

of work 

Know the process 

Know the parameters 

and their targets 

Know software 

 

Manage team 

Manage operations 

Do scheduled  

Interpreting results 

Make proposals 

Be calm 

Be patient 

Be reactive to take 

quick decision 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

 

Phone 

WhatsApp 

Walky-talky 

Excel 

ABB 

SAP 

Team leaders 

Central control 

operators 

Machine maintenance 

experts 

Production experts 

Production workers 

Production assistance 

maintenance workers 

Quality department 

Kiln section 

Export, logistics, 

packaging units 

Table 10. Competences mobilised by the plant operation leader cement mills side. 

 

Cement mills automation operator 

A cement mills automation operator is responsible for 4 cement mills. From the automation room, he 
is responsible for controlling the field side to operate the system, to follow the analysis (mill separators, 
tonnage, fineness, whiteness, output temperature, equipment vibrations, equipment temperature, 
kW, silo levels), to make the necessary interventions in case of malfunctions. The team safety and the 
proper functioning of the system is the most important tasks for him. 

As soon as the shift starts, a mill automation control operator is checked to see if there is any 
malfunction or problem from the previous shift. He intervenes according to the cement quality 
analysis. He changes the raw material composition according to the quality results. He makes separator 
fan adjustments for fineness, but he complies with the goals of quality. He is very careful because it is 
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a final product. He checks the shift log notebook, makes directions for the necessary actions, and talks 
to colleagues if there is extra work. He interacts with the craftsman. He talks every day with the people 
who provide the raw materials at all the facilities. If he can’t solve the problem, he calls his team leader, 
operational leader, and manager in 1 hour. 

A cement mills automation operator drains down the silos, and gives the current electricity 
consumption value to the energy management department. With the emptying of the silos, he starts 
the cement mill in line with the commitment to the energy market. Silo’s stop is a routine stop 
scheduled. In some malfunctions, the system stops itself automatically. An automation operator talks 
to the craftsman, and then activates the rest automatically.  

The cement mills automation operator monitors some equipment : fan, mill, separator, track band, 
rubber band, airlock valve, damper, bunker levels, elevator, bucket carrier, transport chains, ladle, 
truck. To check the state of equipment temperature, pressure, m3, tonnage, bunker level, kw, kwh are 
checked. The data come from the monitor with the help of an automation system. To check the system 
status, an automation operator monitors : temperature, pressure, kw, m3, percent of tonnage, quality 
target parameters, fineness, glow (low), S03, amount of gypsum, blaine, amount of cement per m2.  

In the control room, an automation operator watches the quality analysis on the screen. To check the 
cement quality whiteness, fineness (45 micron is the standard level), SO3, ignition loss, blaine (amount 
per m2), exit temperature of cement from the mill (temperatures above 120 °C are not desired because 
cement quality decreases), glow loss (fire casualty), aluminium (coming from ash), dross are 
monitored. Quality data are not tracked online. Quality data are entered manually into the Excel file 
after the analysis by laboratories. The Excel is accessible over the cloud system. An automation 
operator adjusts the quality, according to the target charts, by looking at the analysis. If the quality 
parameters are outside the normal range, there is a problem with the cement quality. Whiteness level 
85 and above is normal. If the whiteness level reaches 84, an automation operator informs his 
supervisor. The supervisor tells him what to do. If the whiteness reaches 83, an automation operator 
stops the system. He calls his supervisor and unloads the raw material. New raw materials are supplied. 
The system is putting back on. Samples are taken half an hour after the system starts. The new sample 
result is notified by phone. If there is no problem, production continues. The whole process is reported 
in the shift log notebook, and the team is alerted on WhatsApp. 

Other data are tracked by sensors. He looks at whether the parameters of the sensors are in the 
required range or not. An Excel program is use, and also PLC System. SAP is used to execute work 
orders and to make production entries at the end of the day. Qualist is used to track the raw materials 
(coal) receive from other facilities. If the values on the screens are outside the standard operating 
range, audible, coloured, and written warnings appear on the screens.  

Problems can also understand with the visual detection of the craftsman. When there is a problem, it 
is determined which part of the production line has the problem. The craftsman notifies the 
automation operator of the detection. The automation operator informs the relevant department. If 
he can't solve the problem within a certain period, he calls the technician. The relevant department 
tries to solve the problem and if it fails, the relevant staff calls the team leader. These problems are 
recorded in the shift log notebook. The whole team is informed about the problem, the solution, and 
developments from the WhatsApp group. 

Breakdown records are kept in Excel. The mill stops and starts are report at the end of the day. 
Production entries are made in the SAP system. At the end of the month, the team leader analyses the 
data. He asks the questions about the reason for high energy consumption. If the expected energy 
value is 60 kW/tonne and the current energy value is 61.5 kW/tonne, the team leader tries to 
understand the reasons. There is a problem in the system when the information flow from the sensors 
is interrupted, the values rise and fall suddenly, or sometimes the PLC system is locked as a result of 
overloading the servers. In case of problem, the measurement control unit in PLC locking are checked. 
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The responsible person from the related department solves the problem on the field. If he can't solve 
it, he calls the superior. 

Constant screen viewing can be tiring. The number of alarms can be high. The system protects itself 
above a certain level and stops the system. For example, it gives a continuous warning in temperature 
increases. The alarm will continue to be triggered until the problem is resolved. An alarm sounds every 
minute. The alarm continues to sound until the problem is solved. That’s why an automation operator 
is constantly trying to communicate and find solutions. There are no breaks. Sometimes, he feels tired 
mentally. The fact that a cement mills automation operator works for 8 hours and sits in front of the 
screen without a break is a problem. The low number of field staff complicates the work. Cement mills 
automation operators don’t have a week break because they don’t have a spare. 

 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

(especially cement 

mills) 

Know the organisation 

of work 

Know the process 

Know the parameters 

and their targets 

Know software 

Field knowledge 

 

Manage people on the 

field 

Manage operations 

Interpreting results 

with analytical skills 

Control stress 

Have experience 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Know how to 

anticipate 

 

Phone 

WhatsApp 

Walky-talky 

Shift log notebook 

Excel 

ABB 

SAP 

PLC system 

Qualist 

Plant operation leader 

Team leaders 

Machine maintenance 

experts 

Production experts 

Production workers 

Production assistance 

maintenance workers 

Quality department 

Table 11. Competences mobilised by the cement mills automation operator. 

 

Production craftsman cement mills side 

A production craftsman is responsible for 4 cement mills. He takes necessary actions to prevent the 
system from stopping, and following up the system. In case of malfunction, he makes the system work, 
with the help of mechanician. Previously, a craftsman checks the devices in the system and writes them 
to the checklist. Now maintenance technicians do it. 

A production craftsman controls raw material supply according to bunker levels. After the supply 
process, he goes through the entire system on the field, and detects any abnormality. Devices in 
automation are usually detected after the system has stopped. If there is anything that can be done 
without stopping the system, he is trying to do it. He needs to manually check that the devices cannot 
detect : checking the air bands (problems with the fans can cause the system stop) for example, 
because it is not always possible for operators in automation room to control them.  
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From the field, a production craftsman does raw material observation (eye inspection), observation of 
the goods received as a result of the transportation of the raw material, observation of samples. If 
there are any holes that may occur in the system due to wear, he checks them, beltways, and makes 
cleaning critical spills to avoid inconvenience. A craftsman can understand the problems that the 
automation operator does not see, from the observation, sound and smell. If there is a problem with 
equipment, machinists can intervene if necessary. A report is done by automation operator with video 
and photo shared by craftsman.  

When the clinker is very humid and very hot, it is difficult to remove it from the mill. According to the 
information from the automation operator by walky-talky, a production craftsman is changing the 
feeding places so that it does not spill into stock hall. 

When there is a problem in other lines / facilities, a production craftsman can do his emergency work 
in his own facility and go to other facilities for support. This happens several times a week. 

 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

(especially cement 

mills) 

Know the organisation 

of work 

Know the process 

Know the equipment 

Mechanical 

Control stress 

Have experience 

Be able to observe 

Interpreting what he 

sees, hears and smells 

Follow instructions 

Be calm 

Be patient 

Be reactive 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Phone 

Walky-talky 

Shift log notebook 

Plant operation leader 

Team leaders 

Central control 

operators 

Machine maintenance 

experts 

Quality department 

Table 12. Competences mobilised by the production craftsman cement mills side. 

 

Quality engineer 

Quality engineer is responsible of quality control and quality assurance. The quality department 
control every process in Çimsa, from the beginning raw material to sales. The quality engineer, with 
technicians, control the results of tests make by laborants. For these controls, there are lot of 
certificates according to the country. 

In the morning, when the quality engineer arrives at the office, he reviews the previous day’s analysis, 
and specifically quality analysis from the previous shift. 

The quality engineer has meetings with the plant manager. He has 14 certificates. He has external 
audits for each month. He has also internal audits for each year. He controls quality budget for each 
month, shifts of laborants. The quality engineer should follow up on annual equipment maintenance. 
He should do budget calculations. He is doing the research for new equipment.  

The quality engineer is in contact with the raw material, cement, kiln, R&D, sales, purchasing, packing 
departments, and also with the plant manager. 

Different kind of samples are analysed : liquid analysis for chemicals, powder and solid for cement and 
raw material, chemical composition analysis, mineralogical analysis, physical and mechanical analysis. 
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Each samples come from different department : raw materials directly from crashers, raw mills provide 
sample automatically, cement comes automatically, solid samples are collected manually. Each 2 
hours, laborants collect samples from plant. They use car for it, and it takes almost 1 hour.  

The sampling is done by 1 chemical, 2 physicians, 1 QCX, and 3 concrete laborants. Samples are 
analysed with different devices. Concrete laborants make mechanical analysis, physical laborants use 
crusher and milling for preparing samples, chemical laborants use wet method, and QCX analyses the 
mineralogical composition with the QCX Laboratory software (FLSmidth). For the different kind of 
samples, different parameters are monitored : chemical composition for raw materials ; LSF, and 
silicate module for raw mill ; iron, chromium, and manganese for white cement ; free lime, and 
whiteness for clinker ; compression strength, and loss of ignition for cement ; and calorie for coke. To 
carry out the analysis, laborants follow instructions for procedures on PC. For the interpretation of 
tests, there are target values. All shift workers and managers know them, and use QDMS software. For 
the interpretation of the results, technicians talk to each other for each analysis results.  

When the tests are done, the results are recorded on the Excel file, and upload to the Mersin Cloud 
System. File backups are taken for each months. The results are also recorded in SAP. XRF test results 
are recorded into a software which is connected to the OPC server.  

 

Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters 

and their targets 

Know certificates 

Know software 

 

Manage team 

Do scheduled  

Interpreting results 

Sequencing and 

prioritizing analyses 

Writing report 

Do research 

Control pressure 

 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Know how to 

communicate and 

receive team 

information 

Phone 

Walky-talky 

Excel 

SAP 

QDMS 

FLSmidth  

Quality technicians 

Laborants  

Raw material 

department 

Cement mills 

department  

Kiln department 

R&D department 

Sales department 

Purchasing 

department 

Packing department 

Table 13. Competences mobilised by the quality engineer. 

 

Quality laborant 

A chemistry laborant finds a product that deteriorates in the kiln early and provide early intervention. 
He makes the preparations and send them to R&D department which makes the interpretation. He 
makes analysis every hour. He gives information about the analysis to cement mill operators, kiln 
operators, and raw material operators who make the interventions. 
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A chemistry laborant makes reporting : saving daily analyses as files in the FLSmidth system ; he shares 
the analysis of weekly deliveries for the relevant people to see ; he enters the durability values of 
cement into the SAP system ; he records all 24-hour values of cement mills and kiln in the daily 
operating table, and he shares them with everyone, including the factory manager ; if necessary, he 
makes preliminary studies for R&D department ; he checks if the raw material goes to kiln according 
to quality standard, then he informs relevant people.  

When a chemistry laborant arrives at the office, he asks the man he takes over the shift to know having 
any positive and negative results. If there are any of clinker, cement, etc., that are out of process, he 
is alerted, and he follows up. During the shift change, in case of abnormality, it may be necessary to 
inform the operators and those in the packaging. If the anomalies cannot be resolved with the 
technician and engineer, he provides information to the leader in the last case. He takes note of 
situations where LSF specifications are exceeded. If necessary, the online analyser can be intervened. 
Since the work for R&D department can take a long time, their knowledge is transferred. If an 
intermediate sample is to come, this information is shared. 

A chemistry laborant analyses a different kind of samples : solid, powder, semi-finished, baked goods 
from kiln. These samples come from different part of the production chain : semi-finished from raw 
mill, clinker from furnace. He controls LSF and lime saturation in clinker, and whiteness in cement mills. 
A chemistry laborant receives samples from physic laborant. If the sample is moist or wet, the sample 
is dried, blowed off the moisture, broken through the crusher and delivered to the chemistry laborant.  

To analyse samples, a chemistry laborant grinds the samples with cylindrical mills and disc cups, makes 
them into pellets by pressing, measures 9 elements in the XRF device, measures the LSF based on 
them, evaluates the results first, and then transfers then to the operation. Two methods are used to 
determine the different elements in samples (silica, magnesium, calcium, aluminium, etc.) of semi-
finished products and products. In the laboratory, there is a machine for each technique : XRD (X-Ray 
diffraction) for X-ray crystallography, and XRF (X-Ray Fluorescence) for X-ray fluorescence 
spectrometry. Different parameters are monitored : LSF for kiln, silicate module, free lime, whether 
the product is prepared or not. The online analyser measures the raw material and sends it to the raw 
mill, and the raw mill operates within that target range. A chemistry laborant controls it as a powder. 
He does LSF check. He controls SO3 in cement mills. He does it at intervals of 2-4 hours. To do all these 
analyses makes it possible to produce according to quality standards, to increase the efficiency of 
production, and to product high quality products. In abnormal situations, a chemistry laborant contact 
his supervisors, and let them shared with the supervisors of the facilities. 

Results are saved into the FLSmidth system and to Excel. In the Excel, there are files created for each 
year with coal analysis, moisture analysis, kiln file. Results are entered manually, and shared in the 
common file directory. A cross checking is done. The automation operator checks the results to make 
interventions to the system if necessary.  
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Internal resources 
External resources 

Knowledge Know-how Know-being 

Know the company 

Know the facilities 

Know the organisation 

of work 

Know the process 

Know the parameters 

and their targets 

Know certificates 

Know software 

Chemistry and physic 

knowledge 

Know machine 

 

Interpreting results 

with analytical skills 

Sequencing and 

prioritizing analyses 

Control stress 

Manage crisis 

 

Be calm 

Be rigorous 

Be careful 

Be a team 

Be responsible 

Be focused on work 

Be attentive 

Know how to 

communicate and 

receive team 

information 

Phone 

Walky-talky 

Excel 

SAP 

QDMS 

FLSmidth  

Quality technicians 

Quality engineer 

Raw material 

department 

Cement mills 

department  

Kiln department 

R&D department 

Table 14. Competences mobilised by the quality laborant. 
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5. Chemical Case: SOLVAY 

5.1. Company profile 

 
figure 11. Solvay localisation. 

Solvay, founded in 1863, is a Belgian chemical industry company. In 2019, the group employed 24,100 
people spread over 115 sites in 64 countries. Its turnover is 10 billion euros. As a global leader in 
materials, chemicals and solutions, Solvay brings advancements in planes, cars, batteries, smart and 
medical devices, water, and air treatment, to solve critical industrial, social, and environmental 
challenges. 

The project takes place in the La Rochelle plant (figure 11), founded in 1948, part of the Solvay group 
since 2013. This plant is dedicated to the manufacture of products formulated with rare earths. It has 
recognized expertise in the separation and purification of these rare earths, and the manufacture of 
high-tech products. The site has also a research and innovation department.  

The La Rochelle site is international: it imports rare earths from Australia, refines them in Malaysia, 
receives them and exports 90% of its finished products. This site is classified Seveso 3, high threshold 
which makes it a dangerous site with many safety rules. However, fires or accidents occur very 
infrequently, about every 3 years but simulations are very frequent. The site works with chlorydric acid 
and solid ammonium chloride (thus ammonia and nitrite). The site has a unique production, it is the 
only one to own this kind of separation battery and works globally in organic chemistry with different 
fields of application such as: automotive, electronics, medical, etc. Traffic is marked as the 40-ha site 
and 320 employees include pedestrians, bicycles, cars, trucks, and trolleys.  

Three weeks of downtime for maintenance are planned each year on the site, two weeks in summer 
and one week in winter. The maintenance is done by an external company. Alongside its activities, 
Solvay is also investing in its territorial integration, notably with the financing of certain sports activities 
(Football, Rugby, etc.). 
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The following figure (figure 12) shows the organization chart of the site. 

 
figure 12. The organisation chart of the company on the La Rochelle site (recovered from 

Solvay). 

The study of the hierarchy allows to know the different actors around the batteries but also to 
understand their links. Starting from the batteries, we find the roles of roundsman and operator in the 
control room who are the actors most physically close to batteries and those who act directly on them. 
Above them, the shift supervisor is their team leader, supervises them and transmits instructions to 
them. The day supervisor gives instructions to the shift supervisor and receives the instructions of the 
chief engineer of the battery part. It is dependent on the manufacturing manager. Finally, the site 
manager supervises the entire site. 

 

5.2. Presentation of interviewees 
The Estia and Solvay teams were able to work together on several occasions. In order to understand 
the operation of the company and the separation battery workshop, two videoconferencing exchanges 
and three "in situ" working hours of several days each at the Solvay site were carried out during the 
year 2020. Of course, this is not counting the data processing times collected between periods at 
Solvay.  

The first remote exchanges allowed a general presentation of the company, the HyperCOG project and 
Solvay's interest in the project. A series of visits with on-site data collection, essential to materialize 
and locate the perimeter and meet the actors, were carried out and proved rich in information. Thus, 
the observation of the working situations of employees and the semi-direct interviews conducted with 
the company's stakeholders made it possible to identify some of the skills mobilized by the operators.  

 Exchange of April 3, 2020 via Teams between the Estia and Solvay teams  

The meeting took place between members of the Estia team and engineers from the process part of 
Solvay for more than 2 hours. At the meeting, the teams presented each other and exchanged views 
on aspects such as projects within Solvay, innovation needs, and support needs identified by Solvay. 
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Estia members were able to present the methodology it intended to follow as part of the project. 
Following this contact, a first two-day visit was planned to discover the site of the chemical company.  

 Exchange of April 8, 2020 via Teams between the Estia team and the Head of Operational and 
Digital Excellence  

This meeting gave the opportunity to get to know each other more and in particular with the head of 
Operational and Digital Excellence, process engineer, privileged interlocutor of Estia within Solvay. He 
shared with us his professional background within the company and its evolution over time so that we 
can understand the company's history and culture.  

 Visit N°1 of September 15, 2020: discovery of the site  

Five members of the Estia team were able to learn about the site and discover the entire battery 
workshop, which included the control room, the foremen’s offices and the batteries themselves. We 
were also able to meet some of the actors in the process.  

 Visit N°2 of October 1 and 2, 2020: first observations and interviews  

The visit took place on October 1 and 2, 2020 from 8 a.m. to 1 a.m. on October 1 and from 9 a.m. to 
12 p.m. on October 2. During this phase, we were able to conduct interviews with two Shift Foremen 
(SF) and two Day Foremen (DF) and we followed training on battery functioning. It was also possible 
to observe and speak with the control room operator present.  

 Visit N°3 of 26 and 27 October 2020: new observations and interviews 

The second phase of observations and interviews took place on October 26 and 27, 2020 from 8 a.m. 
to 1 a.m. on October 26 and from 9 a.m. to 3:30 p.m. on October 27. Estia members observed two 
control room operators and three shopfloor operators in their activities, i.e. in a work situation. More 
focused on batteries and their operation, this visit was made on the shopfloor in the middle of the 
batteries. 

The observations and interviews were recorded with the agreement of the individuals concerned. They 
have resulted in a transcription phase. They are followed by a phase of analysis and validation by the 
actors. As a result, the drafting of deliverables was possible. These steps are shown in the table below. 

4  
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Number of people 
affected at Solvay  

Number of Estia 
people  

Activities  Time spent  

2 Day Foremen  2  Training on battery 
operation provided 
by Solvay for Estia  

5h  

2 Day Foremen  2  Collective semi-
directing interview  

2h  

1 Shift Foreman and 1 
shopfloor operator of 
his team  

3  Observations  
Collective semi-
directing interview  

3h30  

1 Shift Foreman  3  Semi-direct 
interview  

1h  

1 Control room 
operator  

3  Direct observations  
Semi-direct 
interview  

3h  

1 Control room 
operator  

5  Direct observations  
Semi-direct 
interview  

3h  

1 Shopfloor operator  3  Direct observations  
Semi-direct 
interview  

3h30  

1 Control room 
operator  

2  Direct observations  
Semi-direct 
interview  

3h30  

1 Shopfloor operator  5  Direct observations  
Semi-direct 
interview  

2h30  

1 Shopfloor operator  5  Direct observations  
Semi-direct 
interview  

3h30  

2 Day control officers, 
3 process engineers  

5  Meeting  2h  

-  3  Transcript of 
observations and 
interviews  

2 months  

-  3  Analysis of the data 
collected  

1 month  

-  3  Validation by the 
people we met  

-  

-  3  Writing deliverables  2.5 weeks  

-   Validating 
deliverables at a 
meeting  

-  

Table 15. Estia activities with Solvay and time spent. 
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5.3. Solvay process 
HyperCOG project is involved in the batteries workshop. It concerns the whole batteries part. The aim 
of the project is to optimise the monitoring of the production line with new systems to improve 
separation of rare earth quality control. 

 

 Separation of rare earth process 

Thanks to the explanations of the quick formation of day supervisors, we are able to draft the process 
of the batteries. With our understanding, we can say that there are three workshops in the company: 
ores, batteries and FCE and electronics. The ore comes in solid form to the ore workshop, it is attacked 
with nitric acid which makes it liquid and forms a solid pulp which is a waste. The liquid part is 
recovered by the battery shop. After processing, rare earths are stored in storage tanks or “cigars”. 
The FCE and 5x8E workshops, which are in fact the customers of the battery workshop within the 
company, use these reserves to produce. The battery shop must ensure that the available stock meets 
the needs of its customers. This stock is checked every morning by the batteries. There are currently 4 
batteries operating in the following order: C2, C4, C3, C5. In January 2021, the C5 battery will disappear 
and the C3 will run continuously to produce enough 99.99% pure Cerium. The batteries run 
continuously 5 days a week, which means started on Monday and stopped on Friday and the 
employees work in 3x8, 5 days a week, and 8 hours a day. 

For the batteries process, we take the example of C4. First, a battery is made up of several floors that 
the ores will pass through in order to be extracted. C4 is composed of 87 stages. 

 
1- A solvent - or organic phase - is composed of petroleum (25% diluent) and TBP (75% solvent). 

This solvent run in a closed circuit through the batteries and is therefore reused continuously. 
It is injected in the battery on the second floor. 

 
2- This solvent is directly loaded with Lanthanum at a concentration of 133g/L. In fact, the solvent 

has an extractor power to capture rare earths with a maximum loading capacity of 133 g/L. 
This maximum loading allows the solvent to be full of rare earth and protect the exit of 
Lanthanum on the first floor. 

 
3- An aqueous phase, that is to say the ores in liquid form produced by the ore workshop, is sent 

on a specific floor to travel through the stages of the battery in the opposite direction of the 
solvent. From the feeding step, the solvent and the aqueous phase is mixed by stirrers and 
then left to settle in each stage.  
 

4- As the solvent travels through the floors is mixed and decants, it exchanges the Lanthanum 
with Cerium, which it prefers as it goes along. The total separation takes place in a stage called 
"sensitive stage". 
 

5- At the decant, the solvent goes up while the aqueous phase goes down. This process allows 
the two liquids to be reinjected separately on the next floor by opposite side to be remixed. 

 
6- Finally, the solvent, filled with Cerium, is separated from it. The solvent goes back into the 

circuit after a regeneration process that allows it to retrieve its original characteristics and via 
a washing process on the three last floors that eliminates any impurity. At the same time, the 
Cerium is stored in a tank while the Lanthanum has been deposited throughout the process in 
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the aqueous phase and returned in the opposite direction. The solvent washed restarts the 
process from the second floor. 

Not all floors have the same function. Those at the beginning and in the middle of the battery will be 
used to receive the components and start the process, while those at the end will be used for cleaning 
and storage. These very specific and complex stages are the most dangerous for safety and generally 
where problems arise. However, the vast majority of stages allows the separation of ores with mixing 
and settling phases of liquids. Let's describe more specifically this type of battery stage. One stage 
consists of two parts: a motor stirrer and a settling tank. The first part receives the two liquid 
components in opposite entrances and mixes them so that the solvent takes with it the cerium 
contained in the aqueous phase. During settling in the tank, the solvent is recovered by overpouring 
while the aqueous phase is recovered by underpouring. Each stage has two canes that allow the 
recovery of both liquids. The solvent cane has an upward opening and receives the solvent as the liquid 
rises. On the other hand, the aqueous phase flows into the next stage through a cane with a downward 
opening. These rods are adjustable by the shopfloor operators who act on them when a problem is 
detected. They allow the solvent to be collected more quickly by lowering the solvent cane or to allow 
the solution to settle for a longer period of time by moving the entry points away from the liquids. 
Figure 13 shows what happens in a floor. 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

 

 
figure 13. Description of a floor process (picture recovered from Solvay). 
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The following figure 14 shows the functioning of batteries in general. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
figure 14. The circuit of batterie from the separation of ores (document recovered from 

Solvay). 

 

The batteries have different functionalities: C2 separates the exogenous from the rare earths, C4 
separates the Rare earth A and the Rare earth B, C3 and C5 have the same function which is to purify 
the Rare earth B but at a different quality. 

 

 Production chain monitoring description  

From its screens, the console operator has access to software, DeltaV, which receives measurements 
from an online analyzers and sensors. The two analyzers measure the rare earth concentration on a 
specific stage of the battery (sensitive stage) for driving assistance and concentrations and densities 
to feed streams and concentrated tanks. Four types of sensors are also required for battery control: 

 Temperature 

 pH 

 Pressure 

 Level in the tank 

The software DeltaV is connected to the batteries and allows the operator to act on the parameters of 
these. For instance, it can open valves or decrease a flow. Very visual, this software represents the 
circuit in the batteries with its components such as the solvent tanks or the evaporators. This software 
is used to place alerts on the parameters to be monitored by the console operator. The circuit elements 
are green when the values are those expected and requested by the operator panel and gradually 
change to orange and then to red if there is a problem.  
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On the specific functioning of the C4 battery, heat and acidity are the two parameters that facilitate 
settling. However, the solvent degrades itself because of these same parameters and reaches its 
illuminating point (explosion). To avoid this problem, the batteries are heated to 65°C. The heat in the 
workshop must be kept to that temperature but must also be regularly controlled. 

The solvent, and the associated tank movements, are the first vigilant points for console operators. If 
it heckles, then the operator will check its other parameters. The priority parameters for him are the 
concentrations in the tanks and the pH which indicates whether his solution is acidic or basic. The pH 
is regulated by the addition of Ammonia. It is therefore necessary to monitor both its value for the 
reasons mentioned above but it also provides information on other data and the detection of 
problems. This information is accessible to the operator from its screens. He must report them for 
each battery in operation on a sheet of records at specific times, at the start, middle and end of shift. 

The role of the operator is also to carry out histories. These curves give the value of certain parameters 
as a function of time. Consulting these curves is necessary by the operator to be aware of and 
understand the actions carried out by the previous control room operator and when they were taken. 
Indeed, the actions have delayed repercussions that the current lectern will have to consider in his 
decisions. 

In short, to have control over the batteries, the parameters necessary for the teams on each of the 
batteries to work are: 

 The movements of the solvent tanks 

 The histories 

 The flows 

 The concentrations 

 The pH 

 The temperature into the tank 

 The forehead 

 The reflux 

These parameters are viewable by the operator thanks to DeltaV and the measurements of analyzers 
and sensors or collected by a shopfloor operator at the request of the control room operator. 

 

 Recalling the normal operation of a battery over a week 

To ensure production, the teams work in 3x8 (except weekends). Thus, a battery works and produces 
continuously from Monday to Friday. It is started on Monday, revved up until Tuesday and is stopped 
on Friday noon. The following figure depicts the fresco of the battery's operation over the week. 

 
figure 15. Normal battery operation over a week. 

In the first building, we find the control room (in which the control room operator works) and the office 
of the shift foreman attached. The office of the day foremen is located a little further in the building. 
Finally, we find near the entrance a rest room where teams can exchange formally and informally. A 
meeting room is attached to the rest room.  
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In the second building, we find four batteries of the workshop (C2, C3, C4, C5), located on the different 
floors of the building. On the top floor, we find the C4 battery which is the one that allows the 
separation of the Rare earth B and Rare earth A, the C3 battery that purifies the Rare earth B and the 
C2 purification battery that separates the exogenies from the rare earths. They are all in a row on the 
floor. At the back of the room are the evaporators of all the batteries. Going down a floor, we find a 
laboratory that is used by the shopfloor operators for the analyses they have to perform. Also, on this 
floor is the C5 battery which has the same function as C3 except the quality of the purification of the 
Rare earth B. On the ground floor are the tank of concentrations. 

The figure below shows the geographical location of the batteries. 

 
figure 16. Geographical location of batteries in the workshop. 

 

5.4. Use case reminder 
The Estia and Solvay teams were able to make contact during a first telephone meeting on April 3, 
2020, during the lockdown. During this exchange, the teams introduced each other and expressed their 
expectations. Solvay wants to become the leader of the specialty chemicals market, and this involves 
optimizing production. Vision La Rochelle 2022 is the name of Solvay's horizon 2022 digitization 
objectives, it is within this framework that the HyperCOG project is part of to contribute to this 
digitization. 

Then, the team Estia conducted a first interview of one hour with the person in charge of Operational 
and Digital Excellence in April 2020, to understand more precisely the needs of Solvay on this site. The 
subjects aborded were first, the site of La Rochelle and its history, its situation to the city, its business 
culture, and the state of mind of the employees. Then, we asked him about his job and his course on 
the company, as well as his experience with change. The exchange became a little bit more technical 
then, with precisions on the jobs related to the batteries, precision of the physical and human 
perimeter and the jobs impacted by the system. 

These exchanges allowed Estia team to understand the needs of Solvay in this project. First, the site 
wants to evolve through digitization. Also, the company desires change management in order to 
perfectly coordinate the new system with the company business culture.  
 

The following scopes for improvement have been identified in the deliverable D1.1 regarding the use 
case:  
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1. The liquid-liquid extraction process consists of a series of 6 sub-processes called “Batterie”. 
The purpose of each batterie is to separate rare earths nitrates using the capability of specific 
solvents to have selective affinity for the different rare earth elements. 

2. The aqueous phase containing the rare earths nitrates is fed continuously through the batterie 
while the solvent is circulating counter currently in the batterie. When the solvent is loaded 
with the selected rare earths, it is finally “regenerated” by unloading the nitrates in aqueous 
phase (extracted rare earths). At the other end of the batterie, one obtains the non-extracted 
rare earths. 

3. Process control is done by measuring flows, pH at specific points as well as rare earth 
concentration in the extraction zone to insure good separation between the elements. 
Reaction plan to disturbances (poor separation, emulsion between aqueous and organic 
phase) is rather manual and depends on operator experience. 

4. The objective of the project is to have more sensors (as interface quality, solvent degradation 
follow-up, etc.) together with the correlation of current process parameters to be able to 
anticipate problems and run steadily at the maximum capacity. The expected benefits are: 
increased productivity, less quality defects, optimized steam usage for the nitrates 
concentration, longer life expectancy of the solvent (less waste), optimization of parameters 
to business needs (running rate). 

 

In the next part, the goal is to describe the work of the different operators, and to identify the skills 
of each, according to their different work situation. 

 

5.5. Observation and interview analysis 

 Stakeholders’ map 

Organization of people in the day-to-day control of batteries 

We have sought to understand the battery workshop and the actors who contribute to this operation. 
By physically starting from the batteries, we find the shopfloor operators that act directly on the 
batteries. We then find the control room operator which, through the desks in the control room, also 
interact on the batteries. The rounder appears as the "eyes and hands" of the control room operator. 
Then comes the Shift Foreman who interacts with the rounder and the desk and supervises them. 
These three functions are a team. In all, we find 3 teams of 6 people, or 18 people in total who provide 
direct control of the batteries. Then comes the Day Foreman, which interacts with the chief engineer. 
This organization is represented in the following figure 17. 



 

D6.1. Map of operators jobs and competences 
Public version 

51 

 
figure 17. Functional organization of the company at the battery level. 

All of these people are responsible for the daily control of the batteries. If a hazard occurs, other people 
from other services may be called upon to intervene.  

Given the ultimate objective of the project, we focused on two profiles of actors: the control room 
operator and the shopfloor operator. 

 

How it works in general 

In general, the actors in the batteries workshop like to work from paper media. Since October 2020, 
the instructions have been to be filled out and consulted from a Drive and asked the teams to adapt 
to this new medium. The readings made by the control room operator remained in paper format and 
always carried over to the computer by the SF. 

 

Night work 

During night work, the SF, then four on the site, are the highest positions and must make the decisions. 
The entire team present performs its activities in the same way. However, the tasks assigned to the 
shopfloor operator are less physical due to the difficulty and fatigue of the night shift. Similarly, the 
night shift can alter the vigilance of the desk, so it does not have complex activities such as a start to 
be conducted at night. 

 

 Operator competences 

The control room operator 

The control room operator controls the batteries via the screens in the control room.  

Before being a control room operator, he worked as a shopfloor operator for several years. This work 
is essential to know how a battery works.  

A control room operator can be used to control up to four batteries (C2, C3, C4, C5). The piloting work 
requires increased vigilance from the operator who must perform the monitoring tasks (which can 
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sometimes lead to a decrease in alertness due to the maintenance of sitting posture) while being able 
to react quickly if the need arises. Monitoring work can be difficult and may explain why some 
shopfloor operators prefer to stay round rather than become a control room operator because they 
stay on the ground and move (work that seems less routine).  

In all the tasks the control room operator must perform, its ability to make "the right decisions at the 
right time" is crucial because let's not forget that:  

 The rare earths that will be processed reacts during chemical reactions which means that any 
action during the process can result in a desired or unwanted chemical reaction.  

 The decision-making of the control room operator and the actions that result from its impact 
the decisions of the team's decision-making team. So everything is connected.  

Its work environment consists of a space with five screens that are arranged in front of it as presented 
below (Figure 18). These screens give it the information it needs to control the batteries. A number of 
information is available on physical media (such as sheets, binders, notebooks, etc.) that list the 
procedures to be adopted but also that can constitute transmissions with members of the previous 
and future team. To exchange live with the ring in the battery room, which reminds us, constitutes the 
eyes and hands of the desk, the latter has a walkie-talkie. A phone completes the work equipment. It 
allows the exchange of the desk with other team members (SF and DF) and other resource people if 
needed (MAI, IEA) who are not on site. 

 

 

figure 18. Workspace of the desk. 

In terms of the information displayed on the screens, it is collected through several software programs: 

 Office software (mails, Drive, Word, Excel...) that allows exchanges with the rest of the staff 
and outside. We find in particular the instructions of the DF and SF. Given the information 
available, we consider that this system participates in the indirect control of the batteries 
(since no possible action on the batteries). 

 The DeltaV software (present on the two screens at the bottom: see Figure 16) gives 
information about the operation of the batteries and allows actions on these batteries. We 
consider this system to be part of the direct control of the batteries. 
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 The control card (present on the two top screens: see Figure 18) that gives information about 
the operation of the batteries but does not allow action on them. We consider that this system 
participates in the indirect control of the batteries (since no action possible on the batteries). 

 
In order to carry out its activities, the control room operator must be able to mobilize several internal 
and external resources, defined from the following work situations. We have identified 4 work 
situations characteristic of the work of the desk: 

 Managing a drift 

 Go around the walking parameters 

 Take stock with the previous and next operator 

 Start the batteries 
 
The analysis of the work situations below, allows us to highlight the competences essential to our sense 
of the job of control room operator. 
 
We will begin this highlight with a very particular work situation and in a way feared by the actors: 
managing a drift. We think it is important to explain more precisely what this is all about. 
 

A drift is a discrepancy in relation to parameter values. This can be a poor settling between the water 
phase and the solvent. When it occurs, it must be corrected as quickly as possible so that it does not 
spread to other floors. This produces an emulsion that, when important, is visible to the eye by the 
logs. The drift is usually detected by the control room operator. He can be seen by a log on one of the 
floors and immediately marked. Everyone is trying to see where the problem is coming from. 
Depending on the size of the drift observed by the logs, the decision to act on the concentrations or to 
stop production is jointly taken in the control room, validated by the shift foreman. If production stops, 
you have to wait until there is no more emulsion on the floors and the curves on the desk screen return 
between the high and low ranges before you can restart. 
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Resources Work situation 

Managing a drift 

 

Result 

Internal Resources 

Knowledge 
Know the company 
Know the organization of work 
Know how a battery works 
Know the specifics of the 
battery 
Know the drift 
Know the parameters of the 
drift 
Know the procedures for 
managing a drift 
Have a similar situation 
(experience) 

Know-How 
Use the desk software  
Know how to spot the telltale 
parameter of a drift 
Take stock on DeltaV 
Monitor the parameters 
involved 

Know-Being 
Be a team 
Be reactive 
Know how to communicate 
and receive team information 
Know how to anticipate 
Knowing how to show 
intellectual curiosity 
Want to learn 

External Resources 
The shopfloor operators 
Walkie talkie 
The DF 
The SF 
Its screens 
DeltaV software 
The control card 
The surveillance plan 
The reading sheets 
The binder of previous days' 
readings 

 By identifying that there is 

a drift (a difference in 

parameter values) among 

the settings on the screen 

 By identifying (with the 

log) the place where the 

drift is expressed at the 

battery level  

 By identifying (with the 

log) the cause of the drift  

 By having the shopfloor 

operator confirm the state 

of the drift on the spot 

 Making decisions to 

narrow or control the gap 

 By taking shares via DeltaV 

(regime drop) 

 By working with the rest of 

the team 

 By monitoring the effects 

of actions on the drift 

 By adapting our actions 

according to the behavior 

of the drift 

The drift has been 
managed (we consider 
the stoppage of 
production as a 
possible and 
acceptable result of 
the management of 
the drift provided that 
all actions to prevent 
this shutdown have 
been carried out). 

Table 16.  Desk, work situation "manage a drift" and the competences mobilized. 
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Internal Resources 

Knowledge 
Know the company 
Know the organization of work 
Know how a battery works 
Know the specifics of the 
battery 
Know the walking parameters 
to watch for 
Find the settings in the 
software 
Detecting an anomaly 

Know-How 
Use the desk software 
Setting alarms in DeltaV 
Collecting data 

Know-Being 
Be reactive 
Be rigorous 
Know how to transmit and 
receive team information 
Know how to anticipate 
Be a team 

External Resources 
Walkie talkie 
The shopfloor operators 
The SF 
The DF 
Its screens 
DeltaV software 
The control card 
The instructions 
The reading sheets 

 

 

 By displaying settings on its 

screens for a battery 

running 

 By repeating this for each 

battery running 

 By setting alarms on 

settings that may deviate 

from the desired value 

 By raising the settings on 

its statement sheet for 

each battery running (at 

the beginning, middle and 

end of the post) 

 By asking the shopfloor 

operator to collect a value 

that he does not have on 

the screen or that he 

wants to check 

 By letting a setting be 

displayed on one of the 

screens to be closely 

monitored 

 By taking the advice of a 

team member if necessary 

The tour of the 
walking parameters is 
carried out and has 
allowed the 
appropriate decision-
making.  

Resources Work situation 

Go around the walking 
parameters 

Result 

Table 17.  Desk, work situation "go around the walking parameters" and the competences 
mobilized.  
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Internal Resources 

Knowledge 
Know the company 
Know the organization of work 
Know how a battery works 
Know the specifics of the 
battery 

Know-How 
Make parameters hiss 
Know how to fill out your 
statement sheet 

Know-Being 
Know how to communicate 
and receive team information 
Anticipate the needs of the 
next desk 

External Resources 
Its screens 
DeltaV software 
The control card 
The reading sheets 
The shopfloor operators 
The SF 
The DF 
 

 

 By noting during his post 

the key elements 

 By explaining the actions 

taken 

 By indicating the hours of 

decision-making that lead 

to a significant change in 

battery life 

 By communicating on the 

overall course of the post 

 By raising the settings on 

its statement sheet for 

each battery running 

 By preparing historical 

The relevant 
information is on the 
right medium and 
transmitted to the 
right person in the 
time allotted 

Resources Work situation 

Take stock with the previous 
and next team (change of team) 

Result 

Table 18.  Desk, work situation "take stock with the previous and next team" and the 
competences mobilized. 
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Internal Resources 

Knowledge 
Know the company 
Know the organization of work 
Know how a battery works 
Know the specifics of the 
battery 
Start-up procedure 
Detecting an anomaly 

Know-How 
Driving shares on DeltaV 
Operate components from 
DeltaV 

Know-Being 
Be reactive 
Be on alert 
Know how to communicate 
and receive team information 
Coordinating with the team 

External Resources 
The shopfloor operators 
The SF 
The DF 
Its screens 
DeltaV software 
The control card 
Walkie talkie 
 

 By activating the process 

alarms 

 By monitoring all the 

settings on its screens 

 By starting several 

measuring organs 

(densimeter, pH-meter...) 

 By starting the agitators 

 By communicating at each 

stage with the logs on site 

 By controlling the 

parameter values after 

manually opening the 

valves 

 By taking into account the 

time the battery has been 

shut down 

 By facing potential 

problems 

The batteries are 
started and ready for 
the ramp-up 

Resources Work situation 

Start the batteries on Monday 
morning 

Result 

Table 19.  Desk, working situation "start batteries on Monday morning" and the 
competences mobilized. 
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The shopfloor operator 

The rounder is the person who ensures that the batteries run smoothly by regularly making rounds in 
the field. Like the control room operator, the watchful eye of the log is constantly in demand. The log 
is never stationary and travels great distances in the workshop located on several floors (cf.figure 14) 
to make his rounds. By making sure to stay responsive, he warned walkie-talkie as soon as possible his 
team if he is led to detect a problem. His work turns out to be physical, because beyond the many 
movements, he is led to operate the opening of valves and lifts the lids of the tanks of batteries that 
weigh several kilos. These operations are necessary to check the condition of the solvent and the 
condition of the water phase directly in the tank. 
To carry out its activities, sight, hearing and smell are particularly stressed. The view is essential for 
the log as all checks and manipulations are done visually. At a glance, the log can detect an anomaly. 
Generally, "having an eye" in the log is a sign of seniority and experience. Hearing is related to safety 
since an abnormal noise from a device is a harbinger of a future failure (with the battery shut down) 
or may signal a malfunction in the operation of the battery. 

The safety and health aspect is a very present and taken to heart among the logs who are directly 
exposed to the dangers of the workshop. When authorized, they can even make rounds and samples 
in radioactive areas. The logs themselves carry out maintenance work, assisted by electrical and 
mechanical services. However, these actions are not without risks and require the mobilization of 
prudent know-how, real skills. For example: knowing how to open the valves gently so as not to have 
projections is a know-how of caution. 
The shopfloor operator has, in fact, very specialized EPI equipment that ensure his safety. However, 
these PPE do not always facilitate his work because glasses, for example, reduce his field of vision 
which is, as we have just pointed out, essential to carry out his profession. It is equipped with gloves, 
a jacket, glasses, a helmet and safety shoes. A dosimeter (if empowered) is also provided.  

The shopfloor operator also has a walkie-talkie to make the link between the field and the control 
room by exchanging with the desk and informing it in particular of the results of analysis requested by 
the latter or of any problems that would arise. The work of the desk and that of the log maker 
complement each other, they cannot "walk" without the other. 

Its working environment includes the terrain where the batteries are located. It therefore manipulates 
several different tools that allow it to obtain the desired information. The direct handling on the 
batteries as well as the movements of the log round throughout the workshop makes this work very 
interesting and makes some shopfloor operators prefer to stay round rather than become a control 
room operator. 

The rounder also has a freelance that allows it to perform a decanting itself and to see the state of the 
liquid in the battery tank.  

In its working environment is also the laboratory where the equipment is made available to it to 
analyze the samples taken from the battery tank. These samples are either planned in his tour or 
requested by the control room operator. Some of the samples taken are analysed in another 
laboratory (outside the workshop). For the others, the shopfloor operator analyzes these samples itself 
via this laboratory which is located within the battery workshop. The log maker has knowledge of 
chemistry that allows him to carry out samples and analyses accurately. The log tree finds in this 
laboratory material specific to  a chemistry laboratory but also: 

 New and rinse samples 

 A sink and a faucet  

 Pipettes  

 A densimeter 
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 Fluorescence X device that allows you to see precisely the rare earths that are engaged on the 
battery.  

 Thermostatic bath qui can lower the temperature of the samples to 20 degrees and speed up 
the measurement in the densimeter.  

All of these operations require a particular work organization. Thus, it is necessary when two batteries 
are working and two are needed for three or four operating batteries. Thus, if the team is complete, 
that is, the 6 members are present, they divide the tasks and work together. 
In order to carry out its activities, the shopfloor operator must be able to mobilize several internal and 
external resources, defined from the following work situations. We have identified 3 work situations 
characteristic of the shopfloor operator activities:   

 Making rounds in the battery room 

 Take samples 

 Report a problem on the ground 
 
The analysis of the work situations below, allows us to highlight the skills essential to our sense of the 
business of shopfloor operator.  
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Internal Resources 

Knowledge 
Know the company 
Know the organization of work 
Know how a battery works 
Know the specifics of the 
battery 
Know how batteries work 
Know what problems can 
happen 
Use of reading devices 
Being in the workshop 
Have experienced a similar 
situation (experience) 

Know-How 
Know how to handle lids, 
valves  
Cautionary know-how 
Detecting an anomaly 
Taking samples 

Know-Being 
Be reactive 
Be on alert 
Dividing clothing tasks 
Know how to communicate 
and receive team information 

External Resources 
The shopfloor operators 
The control room operator 
The SF 
The tools of the laboratory 
Freelance 
PPE 
Walkie talkie 

 Visually monitoring the 

floors while preserving its 

health and safety 

 By taking out certain floors 

while preserving its health 

and safety 

 Taking samples from floors 

to be checked while 

maintaining health and 

safety 

 Controlling the cleanliness 

of the EVR evaporator with 

a reagent while 

maintaining its health and 

safety 

 

The round was carried 
out and the various 
parameters were 
checked 

Resources Work situation 

Making rounds in the battery 
room 

Result 

Table 20.  Shopfloor operator, work situation "doing rounds in the shopfloor" and the 
competences mobilized.  
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Internal Resources 

Knowledge 
Know the company 
Know the organization of work 
Know how a battery works 
Know the specifics of the 
battery 
Know the chemistry devices 
Being in the workshop 
Have experienced a similar 
situation (experience) 
Know what problems can 
happen 

Know-How 
Cautionary know-how 
Taking samples 
Use chemical devices 

Know-Being 
Know how to communicate 
and receive team information 

External Resources 
The shopfloor operators 
The control room operator 
The tools of the laboratory 
PPE 
Walkie talkie 

 By taking samples from the 

lab 

 By taking samples from the 

floors to be checked while 

preserving its health and 

safety 

 By placing samples taken in 

a thermostatic bath 

 Preparing the sample for 

laboratory analysis 

 By transferring the results 

obtained in the laboratory 

at the control room 

operator 

 

The control room 
operator collected the 
parameters values 
needed to operate the 
battery 

Resources Work situation 

Take samples in the battery 
room 

Result 

Table 21.  Shopfloor operator, work situation "to raise in the battery room" and the 
competences mobilized. 
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Internal Resources 

Knowledge 
Know the company 
Know the organization of work 
Know how a battery works 
Know the specifics of the 
battery 
Know how a battery works 
Being in the workshop 
Have experienced a similar 
situation (experience) 
Know what problems can 
happen 

Know-How 
Cautionary know-how 

Know-Being 
Know how to communicate 
and receive team information 

External Resources 
The rounders 
The control room operator 
The tools of the laboratory 
PPE 
Walkie talkie 
Other services 

 

 By identifying the problem 

on the battery (nature and 

location) while preserving 

its health and safety 

 By alerting the control 

room operator by 

transmitting the relevant 

information 

 Making the decision with 

the control room operator 

of the conduct to be held 

and the follow-up to be 

given 

The problem is 
reported and the 
conduct to be kept 
identified 

Resources Work situation 

Report a problem on the 
ground 

Result 

Table 22.  Shopfloor operator, work situation "reporting a problem on the shopfloor" and the 
competences mobilized. 
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6. Conclusion and Lessons learned 
The aim if this deliverable called “Map of operators jobs and competences” was to map the 
stakeholders’ involved in each use case, and highlight the competences mobilized by them. For this, 
semi-structured interviews and field observations were carried out with employees of each company. 
A total of 28 interviews were conducted. 

This work allows to have a good understanding of the existing situation: by identifying the people 
working in each use case proposed by the companies, with the tasks performed and the skills 
mobilised. The analysis of the existing situation is essential in order to be able to identify the gap 
between the current skills of the operators and the future skills needed to operate the future systems 
developed in the framework of the project. Once this gap analysis has been carried out, training 
adapted to each use case can be developed.  

Employees appreciate being involved in the project, shared and explained what they are doing. They 
have strong expectations on the systems developed within the HyperCOG project, and on the training 
proposed for learning these new tools. Coordination between Estia and the various digitalisation 
support will be necessary to ensure this. 
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ANNEX 

Annex 1: Interview introduction 
Hello Mrs/Mr, … (interviewer presents himself) 

Today, I am here for the European project HyperCOG. The goal of this project is to develop innovative 

solutions to optimize your production lines. Before implementing new solutions, we need to 

understand how Çimsa works and how you work every day (what is ok, what is wrong, what could be 

improved). For that, we will ask you some questions. 

The interview will take about 40 minutes. Is it ok for you? Because it is difficult to take notes and 

conduct the interview, we need to make an audio recording, it is anonymous. The recording will not 

be released, it will be kept for the time of data analysis and deleted. If you agree, please sign the 

recording authorisation (Beware the recording authorisation must be signed). 
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Annex 2 : Recording authorisation 
I agree to participate at the European project HyperCOG. 

I voluntarily participate at this study. I understand that my participation is not compulsory, and I can 

stop my participation at any time without justification and responsibility. 

My consent does not remove organizers responsibility and I conserve all my rights guaranteed by law. 

During this interview, I accept to be recorded and that data are collected with my answers. I 

understand that information collected are confidential and just for the study use. 

I am informed that data are treated anonymously.  

I accept that data can be conserved for 6 months. 

 

Date: 

Name and interviewee signature (preceded by the words “read and approved”): 

 

 

 

Name and interviewer signature:  

 


