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works; Q-Control helps control opera-
tions; Q-Maintenance provides assistance 
with managing maintenance; Q-Fuel 
observes and controls fuel use; and 
Q-Transport is a control system for the 
loading of material, which, along with 
the necessary transport and delivery doc-
umentation, also ensures material trace-
ability. Via a dashboard, quarry operators 
have full control of all important data to 
calculate production costs in real time.

Ma-estro was founded seven years ago. 
The company sees itself as a provider of 
products as well as solutions. “The perma-
nent monitoring of plants, coupled with 
the ability to access at any time respective 
documentation and inventory information, 
simplifies the organization of construction 
sites and quarries,” says Giorgio Manara. 
“Measurable cost savings are possible with 
our products. Most important is informa-
tion about the actual costs of each ton of 
produced stone,” adds Ma-estro’s owner 

and founder. “Our system pays for itself 
within a year, which is particularly impor -
tant for many companies in these times 
of financial and economic crises.”

In connection with Siemens’ devices 
and systems, the Ma-estro systems have 
also been used for processing plants. Au-
tomation technology and belt weighing 
from Siemens play a special role here. 
With Milltronics BW 500, Siemens has a 
broad range of conveyor weighing sys-
tems in its portfolio. Using the automa-
tion systems from Ma-estro, they can be 
easily adapted to a quarry’s on-site con-
ditions. Totally Integrated Automation 
(TIA) is a comprehensive collection of 
products and systems for mining and 
processing aggregates, cement, lime-
stone and asphalt. TIA extends from 
special automation solutions for mining 
and quarry companies, via decentralized 
periphery with actuators/sensors, all the 
way to MES systems and the PCS7 pro-
cess control system. These systems are 
adapted on location to customer-specific 
conditions using certified system inte-
grators such as Ma-estro. 

“Repeatedly our customers have 
described the solutions from Ma-estro 
as pragmatic and user-friendly. The 
great flexibility and scalability of the 
solutions are especially appreciated,” 
says Dr. Alessandro Passeggi from 
Siemens Italy, “which gives us a clear 
target for the future for our partnership.” 
Manara adds: “This agreement bene-
fits our products as well as Siemens’ 
products, and it brings our customers 
technical and economical benefits. It 
enables us to improve products and 
services to such an extent that they 
are also successful in non-European 

markets. We are therefore working on 
unifying and standardizing our products 
and systems.”

The use of these systems at Sipeg 
Srl, an Industria Cementi Giovanni 
Rossi SpA subsidiary that counts among 
one of the most important manufac-
turers of inert material, is proof that the 
partnership is working. For the auto-
mation of Sipeg’s processing plant, 
Ma-estro used typical SPS architecture 
based on Simatic S7 – CPU 315 for 
routine motion-control applications. 
Together with the I/O modules, it 
controls via a Profibus network 4 
crushers, 30 belt drives and 5 sieves, 
as well as sand filters to purify water and 
to dry sewage sludge. The material is 
dosed and mixed with the help of the 
Milltronics BW500/L measuring trans-
ducer for belt scales. Q-Control moni-
tors and controls the facility. Since the 
introduction of the system, produc-
tivity has risen 10 percent, refuse has 
been reduced by 30 percent and pro-
cess safety has been increased signifi-
cantly. The composting plant is operat-
ed by a single operator who can access 
all information via a handheld PC or 
smartphone. In connection with the 
automation system, Q-Control was 
also installed in the production area. 
It allows processes to be controlled 
remotely using Internet technology. 
Production, energy use and costs are 
shown in real time. �Q

The right mix: using the 
automation systems from 
Ma-estro, Siemens’ Mill-
tronics BW 500 conveyor 
weighing systems can be 
easily adapted to a quar -
ry’s on-site conditions

Ma-estro offers a 
suite of individual 
solutions with 
which a quarry 
can monitor, con-
trol and regulate 
its production: 
Q-Production

Author:   

Alessandro Passeggi,  

alessandro.passeggi@siemens.com
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F or years, strategies have been 
pursued in the cement industry 
to improve energy efficiency 

and reduce the carbon footprint. One 
approach is to replace the primary 
fuels, mainly hard coal, with refuse-
derived fuels such as car tires, meat 
and bone meals, animal fats, sewage 
sludge, or fractions from industrial 
and trade waste. The biggest chal-
lenge is posed by the different fuel 
properties such as moisture content, 

Cement manufacturing is an energy-intensive 
process. In addition to the high consumption 
of fuel for cement clinker calcination, electric 
energy is needed to process the raw materi-
als, cool the clinker and grind the cement. The 
use of advanced technology has optimized 
the calcination process to such an extent that 
on the process side no further reduction in 
energy consumption can be expected.

Process instrumentation in the cement industry 

Efficient down  
to the last detail
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reactivity and calorific value. They influ-
ence the flame and the temperature 
profile of the rotary kiln and require 
permanent adjustment of the burner 
to achieve constant product quality 
and low pollutant emissions with dif-
ferent fuel inputs. This requires a mod-
ern burner control system.

Another option to improve energy 
balance and reduce the carbon foot-
print is the production of cements 
with lower contents of cement clinker, 
because the calcination of the clinker 
in particular consumes a great amount 
of energy. The substitutes used are in-
dustrial by-products such as slag sand 
and fly ash. Although the energy bal-
ance of these substitutes is better, they 
cannot be added in just any amount, 
as this would significantly impair the 
quality of the cement. Hence, intelli-
gent measuring methods and profes-
sional field devices are absolutely nec-
essary for the apportioning of these 
substitute substances and the subse-
quent homogenization processes.

In recent years, research has focused 
more and more on the use of alterna-
tive binding agents with lower require-
ments of lime and energy. Apart from 
so-called belite cements, geopolymers 
and sulphoaluminate cements, Celite-
ment is to be mentioned here, which is 
based on hitherto unknown calcium hy-
drosilicates. The future will show which 
approaches can provide a sustained 
improvement of the energy balance 
and the carbon footprint of cement.

Success factor: process 
stability

Aside from capital-intensive measures 
such as the installation of heat recov-
ery systems and new motors, the use 
of refuse-derived fuels or the develop-
ment of new binding agents, one as-
pect should not be forgotten when we 
consider energy optimization, namely 
maintaining a stable and trouble-free 
production process. To enable cement 
works to produce cement around the 
clock, all sub-processes – from crush-
ing the limestone to calcination of the 
clinker, all the way to storing the fin-

ished cement in silos – need to func-
tion without fault and interact perfect-
ly. Up-to-date control systems tailored 
to the requirements of the cement in-
dustry such as Cemat, which is based 
on the Siemens process control system 
Simatic PCS7, make sure that the per-
fect condition is achieved and main-
tained. They enable optimal use of 
thermal and electric energy. However, 
the procedure requires that appropri-
ate field data are provided, which 
needs to be acquired first by means of 
suitable measuring methods. Choos-
ing the ideal measuring procedures 
has a decisive influence on the effi-
ciency of the overall process and 
requires industry-specific know-how 
and extensive knowledge of the physi-
cal and technological challenges. The 
examples given below show how the 
combination of measuring methods 
and suitable field devices can 
make cement manufactur-
ing more efficient.

Level measurement at  
the crusher

The crushers play the most important 
role during the preparation of the raw 
materials. They crush the limestone, 
which is the main component of many 
types of cement. As they are one of 
the biggest energy consumers, it is im-
portant that the workflow is optimized. 
Although there are different types of 
construction of crushers, they all have 
in common that they work most effi-
ciently when the stones break each 
other due to an ideal filling level. If the 
level is low, the stones are not crushed 
to the desired size and have to pass 
through the crusher again. This means 
double the energy consumption at this 
point already. At the same time, the 
mechanical parts of the crusher are 
stressed more than necessary and the 
plates or rollers wear out much more. 
If, on the other hand, the filling level 
is too high, feeding must be inter-
rupted and the process comes to a 
halt. Continuous measurements are 
indispensable to keep the crusher at 
the optimal filling level. Under the pre-
vailing conditions, this is a challenge. 
Dust, extreme vibration and stones fly-
ing about do not permit the use of any 
measuring equipment with sensitive 
electronics inside, such as radar or laser 
technology. However, operators can 
reply on ultrasonic level instruments 
such as the Siemens Echomax ultra-
sonic sensors. They are hermetically 
sealed, very compact and emit their 
acoustic pulses in a narrow beam. 
Suitable for operation in the crusher 
are the Echomax XPS transducers that 
cooperate with the Sitrans LUT400 
series controllers, such as the Sitrans 
LUT430. The controller precisely mea-

For cement 
works to pro-
duce cement 
around the 
clock, all sub-
processes need 
to function  
without fault 
and interact 
perfectly.
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sures the time between the trans
ducer’s pulse and receipt of the echo, 
and within seconds it calculates the 
distance between the sensor and the 
limestone. Filling-level monitoring 
ensures optimal feeding in the crush-
ers and energy-efficient crushing of 
the limestone.

Gas analysis in the kiln

The rotary cement kiln is the heart of 
clinker production and the biggest 
consumer of thermal energy. Contin-
uous, reliable and precise analysis of 
the flue gases is decisive for an effi-
cient use of the fuels. Moreover, for 
clinker quality monitoring and emis-
sion protection is indispensable. The 
concentrations of oxygen, carbon 
monoxide and nitrogen oxides form 
the basis for an optimization of burner 
operation, use of fuels and product 
quality. The more stably the kiln oper-

ates and the better the combustion is 
itself, the more efficient the combus-
tion process is, with higher raw-material 
savings. Taking samples is no easy 
task at temperatures of more than 
1,400°C, with high dust load in the 
gas sample and high concentrations of 
aggressive substances such as alkaline 
compounds, sulfates and chlorides. In 
conventional, water-cooled fluegas 
sampling probes, these substances 
clog the gas pipes due to condensa-
tion processes. Siemens has developed 
the Set FLK to considerably reduce the 
expenditure for maintenance of the 

gas sampling installation. The probe 
does not use water for cooling but a 
heat transfer fluid with a boiling point 
higher than 300°C. This enables a gas 
sampling temperature of more than 
200°C, that is, above the acid dew 
point of the flue gas. In this way, con-
densation of the flue gas is prevented 
and substantially less condensate is 
formed, which results in less expendi-
ture for cleaning.

The subsequent gas analysis then 
provides information on the combus-
tion processes. The results form the 
data basis for automated burner opera-

	3

1. Sitrans LR560 is designed  
for the high temperatures and 
extreme dust levels in a clinker 
cooler  2. Heidelberger Zement 
Germany, grinding ball mill  
3. Sitrans LUT400 ensures crush-
ers run most efficiently by main-
taining an ideal filling level  
4. Echomax transducers can 
withstand dust, extreme vibra-
tion and stones  5. The crushers 
play the most important role 
during the preparation of the  
raw materials

1 2

3 4

5
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The rotary  
cement kiln is 
the heart of  
clinker produc-
tion and the  
biggest con-
sumer of ther-
mal energy.

Flow measurement for  
grinding aids

Depending on the required degree of 
fineness, the infeed grain size, the 
moisture content, etc., various grind-
ing methods are used or combined in 
the final step of cement manufac
turing. The addition of grinding aids 
has become standard practice and has 
several aims. Additives increase the 
throughput, improve the energy effi-
ciency or influence the quality of the 
cement. This is achieved by the spe-
cific physical properties of the addi-
tives, most of which are liquid. They 
counteract the agglomeration of 
the cement particles by neutralising 

electric surface charges 
and in this way prevent, 
for example, cement 
deposits in the mill. The 
additives are mixed in 
amounts of between 
0.01 percent and 0.2 
percent by weight, and 
this has to be measured 
very precisely. As many 
grinding aids (e.g., gly-
cols or glucose syrup) 
are not conductive, 
conventional magneto-
inductive flowmeters 
cannot be used for 
the task. Therefore, 
Siemens uses mass 
flowmeters such as the 
Sitrans FC430, which 
functions based on the 
Coriolis principle and 
offers an unrivalled 
measuring accuracy 

of 0.1 percent of the flow rate over a 
wide measuring range. The Sitrans 
FC430 enables exact dosing with high 
availability rates. The devices have no 
moving parts and therefore require 
almost no maintenance. The precise 
measurement of the grinding aids 
allows sparing use, which is decisive 
for the quality of the product. ■

images as a basis to manually regu-
late the travelling speed of the clin-
ker through the cooler – a personnel-
intensive approach. Radar technology 
is well suited for the implementa-
tion of an automatic control system 
for the clinker cooler. To solve this 
task precisely, Siemens is now also 
using 78 GHz frequencies in addition 
to 25 GHz radar level measurement 
devices. The Sitrans LR560, a two-
wire radar transmitter with FMCW 
(frequency modulated continuous 
wave) technology, uses a frequency 
of 78 GHz. This transmitter delivers 
highly accurate measurements and 
features a small lens antenna for ver-
satile installation. The short wave-

length yields excellent reflections 
even for bulk goods with high angles 
of repose. Although this is not deci-
sive for the filling level measurement 
in the clinker cooler, it makes the 
device also ideal for precise continu-
ous level measurement in the clinker 
and cement silos. 

The precise determination of the 
clinker filling level in the cooler not 
only forms the basis for automation of 
this process step and the optimal use 
of compressed air, but also allows an 
even removal of the clinker without 
manual intervention and without in-
terruption, which means a stable and 
therefore efficient process in the kiln.

Author:  

Mark Yseboodt, mark.yseboodt@siemens.com

tion. This ensures opti-
mal fuel usage by regu-
lating primary air flow, 
divergence and rotation 
of the flame. Potential 
savings are enormous, as 
only 1 percent excess oxy
gen means an unneces-
sary extra consumption 
of about 15 kcal per kilo-
gram of clinker produced.

Level measure-
ment in the  
clinker cooler
To determine the filling 
level in the clinker cool-
er, contactless measure-
ment, as for the crusher 
filling level, is preferred 
at any rate because it re-
quires much less main-
tenance. However, ultra-
sonic sensors are ruled out here due 
to the high temperatures and the 
extremely dusty atmosphere, as the 
strong damping characteristics of the 
swirling clinker do not allow reliable 
measurements. Therefore, in some 
places cement works make do with 
pressure gauges that at least give 
hints as to the clinker filling level 
and thus the compressed air volume 
and throughput speed necessary for 
cooling. However, this method does 
not take account of the clinker den
sity, which may vary and then dis-
tort the results. To counteract this, 
many cement works use camera sys-
tems. The operator uses the camera 
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Conference kick-off in Morocco
The first-ever Salon International des Mines et Carrières (SIMC) 
took place from December 5 to 8, 2012 in Casablanca. The 
event was held under the patronage of Morocco’s Minis-
try of Energy and Mining and the Ministry of Equipment 
and Transport, and organized by the publication “Energie 
& Mines” in partnership with Office Chérifien des Phos-
phates (OCP), the world’s largest supplier of phosphates. 
The target audience of SIMC consists of mining opera-
tors from all over North Africa as well as the French-
speaking Sub-Saharan countries. A delegation of African 
ministers and representatives from Niger, Mali, Guinea-
Bissau, the Central African Republic and Benin was 
present.

Siemens exhibited its Mining portfolio at a booth  
covering an area of 54m². Minister of Equipment and 
Transport Aziz Rabbah visited the booth during the  
inauguration and was impressed by all the solutions and 
technology Siemens has on offer. The exhibition of the 
technological innovations and equipment was only one 
aspect of SIMC. Organizers also arranged a forum for  

conferences and scientists’ workshops as well as a dedi-
cated space for B2B meetings between projects leaders, 
financers and investors. As such, there was plenty of op-
portunity for Siemens employees to enter into dialogue 
with potential partners and customers during the fair.

SIMC also served as an opportunity to gain a good under-
standing of the investment programs and the business ob-
jectives of key customers, for example OCP. It is imperative 
to have a clear vision on how we can help our mining cus-
tomers to resolve their operational and technical issues.

During the conference Siemens employees were able 
to develop a number of ideas with partners and custom-
ers. Mining solutions were proposed that help them im-
plement their strategic investment programs.

Morocco is especially attractive as a mining location, 
particularly for phosphates: Of the country’s mining 
production of 28.3 million tons, 26.6 million tons are 
phosphates. The mining industry as a whole represents 
6 percent of GDP and 27 percent of exports. In regard to 
cement, Morocco’s yearly consumption is 12 million tons. ■

Salon International des Mines et Carrières 2012 provided a number of opportunities  
to network: (from right to left) Slim Kchouk, CEO of Siemens Morocco, greets Aziz  
Rabbah, Morocco’s Minister of Equipment and Transport

MineralsFocus 2/2013 | Awards & Fairs
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The Confederation of Indian Industry 
(CII) held the 11th International 
Mining and Machinery Exhibition 
(IMME) from December 5 to 8, 2012. 
CII touts the event as the largest trade 
fair dedicated to the mining industry. 
IMME took place in Kolkata, India, 
and attracted 200 exhibitors and 
9,000 visitors. 

Siemens presented products and 
solutions for the mining industry with 
a particular focus on drive systems for 
bulk material handling and mobile 
mining, as well as automation sys-
tems for stockyard equipment. For 
Siemens, IMME was a success: over 
200 visitors showed their interest in 
Siemens and asked for business con-
tacts and cooperation opportunities.

India is a leading mineral producer. 
Globally, the country ranks second in 
chromite excavation; third in coal, 
lignite and bauxite; fourth in iron ore; 
and fifth in magnesium. As such, 
India’s mining sector plays a pivotal 
role in the country’s infrastructure 
and economy. In recent years the 

Indian government has made it easier for 
private entities to invest in the mining 
sector. The result has been consider-
able global interest, which was also 
reflected at IMME: The event’s part-
ner country was the United States, 

and the focus country was Australia. 
Furthermore, pavilions were set up 
for the United States and Australia  
as well as for the United Kingdom, 
China, the Czech Republic, Germany 
and Poland. ■

Siemens employees (from left to right) Roland Grafe, Subrata Chatterjee and Joy  
Mazumdar during a discussion with a customer

Trade fair

Strong showing at IMME 2012

bauma is the largest and perhaps 
the most impressive trade fair in  
the world. This year’s bauma – the 
30th International Trade Fair for  

Construction Machinery, Building 
Material Machines, Mining Machines, 
Construction Vehicles and Construc-
tion Equipment – will take place 

from April 15 to 21, 2013, in Munich, 
Germany. The figures are impressive: 
giant machines on an exhibition 
space of 555,000 m², over 3,200 
exhibitors, and an expected 420,000 
visitors over the seven days. 

The trade fair stands out due to 
its comprehensiveness – it features 
all sectors, all market leaders and  
a whole range of innovations. For 
bauma 2013 a key focus will be on 
drive technology for mobile con-
struction machinery.

Naturally, bauma would not be 
complete without an exhibition 
from Siemens. Visitors can expect  
to be wowed at booth C2.206, which 
will have on display Siemens’ broad 
technology portfolio. Highlights in-
clude automation and MES, mobile 
mining/eHighway and gearless drives 
for conveyors. Stop by to see the lat-
est completely integrated products, 
solutions and systems for the min-
ing and cement industries. ■

Trade fair

Siemens at bauma 2013
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Siemens, broad technology portfolio will be on display at bauma 2013
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New websites provide a comprehensive overview of 
Siemens’ products and solutions for the mining and cement 
industries. Whether brochures, case studies or videos, 
everything can be found at the dedicated pages.

www.siemens.com/mining 
www.siemens.com/cement

Siemens at bauma No details missing
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bauma, which takes place in Munich, Germany, from 
April 15 to 21, features giant machines on an exhibition 
space covering 555,000 m². At booth C2.206 Siemens 
presents its broad technology portfolio. Highlights 
include gearless drive systems for conveyors, solu-
tions for electrified mining transport, and the compa-
ny’s comprehensive automation and MES portfolio.

www.siemens.com/bauma



Answers for industry.

For the first time, a large-scale belt conveyor system with 
gearless drives has been installed outside of Germany: For 
an order from the Australian mining company Xstrata 
Copper, ThyssenKrupp supplied the conveyor system and 
Siemens the gearless drive system for the Antapaccay cop-
per mine in Peru. With a conveyor speed of 6.2 meters per 
second on a belt 1,370 millimeters wide, approximately 
5,260 tons per hour of copper ore can be transported over 
a distance of about 6.5 kilometers from the mine to the 
processing plant. The only comparable conveyor drive sys-
tem in the world was installed in 1986 – also by Siemens 
and ThyssenKrupp (previously O&K) – in the Prosper-Han-
iel coal mine of Deutsche Steinkohle AG in Germany and is 
still in operation.

The drive system consists of two low-speed synchronous 
motors, each with a power rating of 3,800 kilowatts, and 
the associated Sinamics SL150 cycloconverters, converter 
transformers, a containerized E-house, and related electri-
cal equipment. Compared to conventional high-speed  
motor and gear units, this gearless drive solution enables 
the installation of larger drives, increases reliability and 
efficiency, reduces maintenance effort – and delivers 
maximum availability.  
 
Siemens’ scope of supply also included the entire switch-
gear and gearless drive systems for a 40-foot SAG mill  
and two 26-foot ball mills with all associated power  
supply equipment.

SIMINE gearless drive systems  
for conveyors  
Overland conveyor with gearless drive system commissioned  
at copper mine in Peru  
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For the first time, a large-scale belt conveyor 
system with gearless drives has been installed 
outside of Germany. ThyssenKrupp supplied the 
conveyor system and Siemens the gearless drive 
system for the Antapaccay copper mine in Peru. 
The end customer is Australian mining company 
Xstrata Copper. With a conveyor speed of 6.2 m/s 
on a belt 1,370 mm wide, approximately 
5,260 t/h of copper ore can be transported over 
a distance of about 6.5 km from the mine to the 
processing plant. The drive system consists of 
two low-speed synchronous motors, each with 
a power rating of 3,800 kW, and the associated 
Sinamics SL150 cycloconverters, converter 
transformers, a containerized E-house, and 
related electrical equipment. Compared with 
conventional high-speed motor and gear units, 
this gearless drive solution enables the installa-
tion of larger drives, increases reliability and 
efficiency, reduces maintenance effort, and 
delivers maximum availability. Siemens’ scope 
of supply also included the entire switchgear 
and gearless drive systems for a 40-ft SAG mill 
and two 26-ft ball mills with all associated 
power supply equipment.




