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AluControl is the automation system 
for hot and cold rolling mills, which has 
been used successfully for many years by 
SMS group and is specifically tailored to 
meet the demands of the aluminium roll-
ing process. In the course of increasing 
digitalization of production plants and 
the associated availability of extensive 
IoT (Internet of Things) data, SMS group 
has developed systems that, on the one 
hand, allow comprehensive quality moni-
toring and, on the other hand, enable 
optimization of the production process 
with regard to throughput and plant uti-
lization. Adaptation and integration of 
these newly or further developed systems 
into the aluminium rolling process have 
contributed to a significant functional ex-
pansion of AluControl. The digital trans-
formation of AluControl is the logical 
further development of a successful auto-
mation system and the way to a learning 
aluminium plant.

AluControl in the digital age

In the majority of integrated aluminium mills, 
each plant has its own individual automation 
system. AluControl previously only com-
prised automation systems adapted to the 
rolling mills, i.e. essentially the drive controls, 
the technological process controls, and the 
setup systems of aluminium hot or cold roll-
ing mills.

Quite often there is no or very limited 
data exchange between the individual plant 

automation systems. Only a small amount of 
information is forwarded to the next produc-
tion step in the direction of the material flow;  
usually a cumbersome process using rigid tele-
gram structures. A mill-wide production plan-
ning system (PPS) provides the higher-level 
interface to the ERP system to distribute order 
data to the individual plants. For their part, 
the automation systems send pre-compressed 
quality parameters to the PPS, thereby de-
livering an overview of the product qualities 
achieved by the individual plants.

While addressing recent digital develop-
ments, the systems required for the overall 
process have moved much closer together. The 
simplification and standardization of M2M 
communication, for example through OPC 
UA (Open Platform Communications Unified 
Architecture), and the higher data quality –  
thanks to additional data (IoT) – facilitate fast, 
comprehensive and continuous quality assur-
ance throughout the entire process chain.

For AluControl, the first step towards dig-
ital transformation was the introduction of 
a fundamentally new software architecture 
concept in the field of Level 1 systems, which  
goes hand in hand with a more thorough  
standardization of data and communication 
interfaces (see report published in ALUMIN-
IUM 11/17, pp 40-44). This ensures that the 
large amount of data generated in the manu-
facturing process can be processed, analyzed  
and compressed in a timely fashion. The data 
are thus available for further processes of 
production, quality and throughput optimiza-
tion.

When it comes to changes in terms of a 
‘learning factory’, AluControl continues to 
pursue the following objectives:
• Continuous achievement of the highest  
 product quality combined with high level  
 output
• Maximized plant uptime with minimum  
 maintenance costs and less capital commit- 
 ment
• Flexible production planning with fluc- 
 tuating, sometimes small batch sizes and a  
 high adherence to delivery dates
• Intelligent production and process analysis  
 along the entire value chain.

Production and process data processing  
tailored to the aluminium manufacturing 
process allows the functional scope of Alu- 
Control to be extended to the areas of 
• Production planning
• Product quality
• Plant monitoring
and thus enables intelligent, learning process 
control.

The new, integrated production planning 
system X-Pact MES 4.0 is used for production 
planning, can be perfectly adapted to alumin-
ium production and serves as the interface to 
the order-oriented ERP system of a mill.

The task of the PQA (Product Quality Ana-
lyzer) system developed by the SMS group is 
to analyze product quality, to optimize the 
production process based on quality assur-
ance aspects, and to be able to document the 
production process at any time. PQA is more 
than just a database in which process data 
are stored. Intelligent material tracking algo-
rithms enable permanent and complete analy-
sis of process data throughout the entire pro- 
duction process from the melt to the finished 
coil. In this way, faults whose effects are of 
which are only detected downstream can be 
quickly and reliably located. Precise measures 
can then be taken to eliminate the cause of 
the fault.

The actual condition of the plants and plant 
components involved has a key impact on the 
production process. Consistent, high product 
quality can only be guaranteed when using 
machines that ensure the highest level of 
integrity in terms of maintenance. The plant 
monitoring system ‘Genius CM’ from SMS 
group is designed to permanently monitor 
the aluminium manufacturing process and to 
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generate the measurement data, which reli-
ably describe the process or the condition of 
the plants and their components, by means of 
sensors specially adapted to the plants and in 
some cases additionally installed. The timely 
planning of a forward-thinking maintenance 
measure secures the process and thus main-
tains the availability of the plants.

In the following, the systems are described 
in more detail and further useful tools are 
presented. What they all have in common in 
terms of increasing digitalization is that they 
document the manufacturing process of alu-
minium products, make it more efficient, and 
therefore optimize its quality and costs by 
means of generation, storage, correlation, and 
analysis of data.

X-Pact MES 4.0 – production planning 

X-Pact MES 4.0 is the name of SMS group’s  
integrated, modular planning and manage-
ment system. It offers a comprehensive solu- 
tion for planning and controlling the metallur-
gical process chain, taking into account all the 
production plants involved – e.g. melt units, 
continuous casters, hot rolling mills, cold roll-
ing mills and strip processing lines – and can 
be perfectly adapted to the plants due to its 
enormous range of functions and high level 
of flexibility. X-Pact MES 4.0 supports plant 

operators all the way from order intake to dis-
patching of the final product.

Its cutting-edge software architecture and 
modular, expandable design put digitalization 
on the right track to Industry 4.0 from the  
outset. The focus here is always on:
• Customization of products combined with  
 consistently high quality
• Minimization of production lead time 
• Adherence to delivery dates
• Optimum use of resources such as   
 personnel, raw materials, and energy
• Reduction of stock levels.

The functional modules of the production 
planning system X-Pact MES 4.0 provide solu-
tions for both greenfield and equally challeng-
ing brownfield projects and are divided into 
the following categories Planning, Support & 
Optimization, Supply & Dispatch, and Report-
ing.

The Planning modules form the centre- 
piece of X-Pact MES 4.0. When scheduling 
a production order, the availability of plants  
and materials must be taken into account, 
along with the sequencing and prioritization 
of other orders. 

Unforeseen maintenance and repair work 
often necessitates rapid rescheduling to alter-
native processes. A highlight of the system is 
therefore its dynamic rescheduling capability. 
It responds automatically to any disruptions 

in the production process and suggests alter-
natives.

The Planning modules of X-Pact MES 4.0 
provide the production planner with a com-
prehensive overview of all the orders within 
a plant and offer support through the auto-
matic generation of an order for the individual 
plant which contains all necessary technical 
data for the respective production step. The 
Planning modules are strongly influenced by 
data-driven models, which are in continuous 
development. 

The Support & Optimization modules  
bring together additional factors that are es-
sential for efficient planning processes, e.g. 
the plant condition, product quality and en-
ergy consumption. The target is to vertically 
network all production plants and plant units 
along the process chain in the most effective 
way. Additionally, the modules provide solu-
tions for the central administration and main-
tenance of master and production data. 

Highly efficient warehouse management  
allows a permanent overview of inventories 
and stored products. With the integrated 
barcode scanning function or RFID (Radio-
Frequency Identification), all information on 
stored articles can be quickly and efficiently 
displayed on mobile end devices.

Supply & Dispatch are modules for a hori-
zontally networked process chain along the 

Intelligent reporting with X-Pact business intelligence
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lines of Industry 4.0, integrating both suppliers 
and customers throughout the entire produc-
tion process. This facilitates material supplies 
and requests for equipment at shorter notice, 
speeds up the dispatch of products, thereby 
achieving significant cost savings. 

Filtered tracking and manufacturing infor-
mation can be generated and made available 
to customers so that they are always informed 
of the progress and estimated completion of 
an order.

The system is completed by the Report-
ing modules. A series of state-of-the-art web-
based business intelligence solutions provide 
extensive functions to accelerate decision 
making. A broad spectrum of options ranges 
from various types of conventional reports 
to the presentation of production parameters 
and interactive data analysis on mobile end  
devices. Valuable information is combined 
from the recorded production data to make 
process planning more efficient.

All the X-Pact MES 4.0 modules guarantee 
maximum data security and data protection. 
The data can be made available across various 
locations via a dedicated enterprise cloud. 

Product Quality Analyzer (PQA)

In the aluminium industry, the environment 
is characterized by a high level of competi-
tive pressure. The zero-defect requirements of 
customers lead to additional costs for manu-
facturers as part of process control and qual-
ity management. The so-called quality-related 
costs (rework, complaints processing, etc.) are 
becoming increasingly relevant in the overall 
cost analysis. 

PQA was developed as advanced process 
and quality assurance software by MET/Con, 

an SMS group company. PQA perfectly com-
bines the comprehensive process know-how 
of the MET/Con specialists with quality as-
surance software adapted to the needs of the  
metallurgy sector to form a powerful technol-
ogy for the aluminium industry.

In most cases, traditional know-how as well 
as process and quality consulting are based 
on the transfer of expert knowledge on site in 
written and verbal form. The risk here is that 
knowledge may be lost at various stages along 
the route, for example, by relocating people to 
other positions within a company, by people 
leaving or by the fact that the knowledge fails 
to reach the people for whom it is actually rel-
evant as part of their work activities.

PQA solves this problem by making know-
ledge available online and in an application-
related fashion in the form of quality rules  
and production know-how, and by providing 
expert advice directly during the production 
process. PQA thus offers high-quality deci-
sion-making support with clear recommenda-
tions for production action across the entire 
process chain. The set of rules to be developed 
can be adapted to the individual needs of the 
customer and be revised and extended at any 
time.

PQA collects and evaluates quality data 
and quality-related process parameters for all 
products in the process chain – from alumin-
ium casting through to the finished product. 
The process parameters here include not only 
measured values and results but also complex 
criteria that are applied for analyses.

After each process step, the products are 
evaluated with regard to their suitability for 
the next process step and for achieving the 
desired final quality. In the event of quality 
defects, PQA provides information on which 

measures can be taken to counteract devia-
tions and defects. Clear instructions for ac-
tion allow appropriate countermeasures to be 
taken in good time. 

If the required quality parameters for a 
product can no longer be achieved, PQA auto-
matically suggests alternatives, such as check-
ing the possibility of allocation to another 
order, which can prevent the semi-finished 
product from being rejected and designated 
as scrap.

The key features of PQA can be summa-
rized as follows:
• Data collection from all relevant process  
 systems (Level 2, Level 3, etc.) and storage
 in a central database
• Synchronization of process data based on  
 material tracking
• Length-related archiving of data immedi- 
 ately after measurement
• Customizable visualization and presenta- 
 tion of relevant data
• Automatic quality evaluation of the  
 products and report generation (quality  
 monitor)
• Automatic retention of coils due to quality  
 restrictions
• Adaptability to special customer require- 
 ments by refining the rules for describing  
 implemented production know-how and  
 integrating supplementary sets of rules
• Variant simulation on the basis of old and  
 new sets of rules and comparison
• Creation of quality and approval certifi- 
 cates.

The main benefits are the direct recogni- 
tion and elimination of quality problems, im-
proved process stability with increased out-
put, and higher acceptance of the products by 
customers as the entire manufacturing pro- 
cess can be documented seamlessly.

PQA has a modular design. The flexible 
software structure makes it possible to com-
pile various modules according to the actual  
application. In addition to the functions re-
quired for quality control, supplementary 
modules also cover applications in the fields 
of big data analysis and artificial intelligence. 
New unknown relationships can therefore be 
revealed using an array of intelligent, mathe-
matical evaluation methods, including pattern 
recognition options.

genius CM plant monitoring

Ensuring high level plant availability through 
the permanent monitoring of critical condition 
data and reliable, automatic alarm generation 
relieves the burden on operators. Selective 
data evaluations are sent to mobile end de-Maximum quality with PQA



38 ALUMINIUM · 12/2018

S P E C I A L A L U M I N I U M  r o L L I N g  I N D U S T r Y

38 ALUMINIUM · 12/2018 ALUMINIUM · 12/2018 39

vices and deliver reliable information on all 
operation-relevant events.

Maintenance of a plant can be divided into 
the processes maintenance, inspection, repair, 
and improvement. It includes all the measures 
to maintain functionality of the plant.

Within the context of Industry 4.0, the 
focus is shifting more and more to predictive 
maintenance. Predictive maintenance replaces 
the role of inspection in conventional mainte-
nance activities. On the basis of data analyses, 
potential failures of plants or plant units are 
predicted to ensure measures can be taken in 
good time to guarantee continued availability. 
The overall effectiveness of a plant is increased 
through predictive maintenance.

The data used for the data analysis are, on 
the one hand, the process data of the plant 
automation system and, on the other hand, 
data which are generated by specifically ap-
plied measuring systems. Critical equipment 
components along the process chain are partly 
equipped with additional sensors specifically 
selected for the monitoring task. These sensors 
continuously transmit measured data, such as 
torques, vibrations, temperatures, forces and 
oil flow rate, particles, viscosity.

The analyzed data are checked in terms of 
tolerances and, if a limit value is exceeded, 
an alarm is triggered. This prevents extensive 
damage due to overloading or unforeseeable 
consequential damage right from the start.

The plant monitoring system Genius CM 
from SMS group is a modular online moni-
toring system. The system monitors and docu-
ments the current condition of components 
which are prone to faults and / or wear. Its  
advantage when compared with conventional 
inspection and maintenance methods lies in 
the permanent monitoring of plant compon-
ents. On account of this, operators are con-
tinuously informed about the true condition 
of their equipment and alerted if situations  
become critical. Genius CM opens up com-
pletely new dimensions in the optimization of 
quality and equipment availability.

The following online modules from Genius 
CM are particularly worth mentioning for alu-
minium rolling mills:
• MDVA – condition monitoring system for  
 anti-friction bearings and gear units
• MiDaS – chatter monitoring for fast- 
 running cold rolling mills
• TmM – temperature monitoring.

The data from Genius CM are analyzed 
online. Condition information and alarm mes-
sages are displayed directly to the user on the 
HMI system.

Alternatively, they can be transmitted to 
mobile end devices, tablets, and smartphones. 

Maximum data compression and information 
compression are particularly important for  
the latter type of alarm. 

For this purpose, SMS digital GmbH, a  
start-up company specializing in the develop-

ment of new digital business models for the 
current core business of SMS group, has de-
veloped the SmartAlarm. 

SmartAlarm combines and structures 
alarm messages from different systems in a  
graphically clear and easy-to-understand  
manner. Display on the mobile end devices 
provides a quick overview of the current pro-
duction process. There is no need to collect  
and synchronize various system messages.

SmartAlarm can be easily adapted to indi-
vidual requirements.

outlook

With the digital transformation presented  
here, the AluControl process automation 
system will be developed further to become 
a comprehensive, integrated solution for the 
aluminium industry. It comprises high-per-
formance components for production plan-

ning, product quality and plant monitoring.
A learning aluminium plant is achieved 

through the intelligent analysis of process and 
condition information. Expert knowledge is 
formulated in sets of rules and stored in the 

quality management system. The knowledge 
of both the optimum and alternative process 
routes makes it possible to stabilize the entire 
production process and reduce downtimes, 
thereby contributing to an increase in prod-
uctivity and plant utilization.
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Genius CM early warning systems prevent failures 

All the alarms clearly visualized in SmartAlarm


