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. ANNOUNCEMENT

15. TCMB International Technical Seminar & Exhibition
8-11 October 2019
Kaya Palazzo Golf Resort, Belek, Antalya/ Turkey

15. TCMB International Technical Seminar & Exhibition

15" TCMB International Technical Seminar and Exhibition will be held in Kaya Palazzo Golf Resort
Belek, Antalya, Turkey between 8" and 11" October, 2019.

The program is open for both national and international attendees from cement industry, service
and technology providers. The event is important for the manufacturers to follow up the recent
developments and creates an opportunity for the participants to consider the new investments while
having a chance to benchmark their business for every two years.

14" TCMB International Technical Seminar and Exhibition held in 2017 was found very successfull
by global cement industry with the participation of more than 576 participants, also 131 foreign and
national companies from cement and related industries.

Event the details will be announced in the further months.

For Pre-Registration: SAVE
tekniksfdtcma.org.tr
THE DATE ...

TURKISH CEMENT MANUFACTURERS’ ASSOCIATION
Tepe Prime Blocks A Floor:18-19 Eskisehir Devlet Yolu 9. km No: 266 Ankara/ Turkey




Aol News

Arab News

ALGERIA

GICA aims to export up to 1.5Mt of cement in 2018
Groupe des Ciments d’Algérie’s (GICA) aims to export
1 - 1.5Mt of cement in 2018. The Group has signed a

deal to export 30,000t via its SODISMAC subsidiary.

GICA is also in discussion with foreign partners to

export other products such as limestone and gypsum.

The cement group handles its exports via the ports of
Arzew and Djendjen.

GICA and CNAN Nord, a subsidiary of GATMA, have
also signed a contract for the shipment of clinker to
West Africa.

In 2017, the Group recorded cement production of
nearly 14Mt compared with 12.6Mt in 2016. It exported
45,000t of cement in May 2018 under a contract with a
total volume of 200,000t.

Global Cement

GICA begins testing waste as fuel
The Group announced that its subsidiary, Mitidja

Cement, has initiated a pilot project on burning used
oils and sewage sludge as fuel in the cement production
process.

Daily Cement

LafargeHolcim Algeria makes first export of clinker
LafargeHolcim Algeria has exported 40,000t of clinker

from the port of Oran. This is the company’s first export
of clinker, following exports of cement carried out
earlier in the year. The subsidiary of LafargeHolcim
operates two cement plants in the country and it holds
stakes in two others.

Global Cement

Second production line built at STG’s Adrar cement

plant
China Triumph International Engineering (CTIE)

is set to start procuring equipment for a US$211m
production line at STG Engineering and Real Estate
Development’s plant at Adrar. The line will be the
second production line at the site and it will have a
production capacity of 4200t/day of marine cement.
CTIE is the engineering, procurement and construction
contractor for the project and its subsidiary Beijing
Triumph International Engineering will manage the
engineering design work.

Global Cement

ASEC looking to leave Zahana
Egypt’s Qalaa Holdings has announced that its

subsidiary ASEC Cement is looking to exit from
Algeria-based Zahana Cement Factory. ASEC holds
around a 35% stake in the Algerian facility and has so
far invested US$62m in the plant, taking its capacity to
0.75Mt/yr. A new 1.6Mt/yr production line is currently
being constructed at the plant, with commissioning
expected in early 2020.

Global Cement

EGYPT

Eqgypt considers ban on raw materials exports
The Egyptian government is considering a ban on

exports of raw materials in order to incentivize the
export of value-added products.

Among the materials that could be target by that
measure are: sand, granite, crude oil, light fuel oil, raw
gold, gold powder, copper wires, white cheese, some
fresh fruits and vegetables, urea fertilizer, wool men
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Pfeiffer ready2grind - the world's only modular system with a
redundant 4-roller vertical mill. Ordered over 10 times already!

More and more clients around the world are asking for ready2grind: the compact grinding
system that goes up quickly and combines proven Pfeiffer MVR mill technology with
maximum reliability. Whatever your task, whatever your material - be ready2grind!

®
[
readyz grlnd Your advantages:
* Maximum reliability thanks to the redundant 4-roller vertical mill

+ Available in different plant sizes for capacities of up to 550,000 tpa
» Modular design for maximum flexibility

» Short building times for quick market entry

» Energy savings of up to 40 % compared to ball mills

Pfeiffer. Passion for grinding.
Are you ready2grind?
We look forward to

meeting your needs:
ready2grind@gebr-pfeiffer.com
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suits, fragrance, potato and onion seeds, and some
furniture components.

CemWeek

El-Arish Beni Suef complex inaugurated
The El-Arish Beni Suef complex covers five square

kilometers and boasts three cement factories with a
total annual capacity of 13 million tons, accounting for
20% of total cement produced

The Beni Suef cement plant has six production lines
and is owned by EI Arish Cement Co, which also has
another two production lines in North Sinai. EIl Arish is
owned by the National Service Projects Organisation
(NSPO), which in turn is owned by the military.

CemWeek

El Nahda cement plant replaces fossil fuel with
biomass

As part of its goal to reduce greenhouse gas emissions,
El Nadha cement plant — located in the Egyptian
governorate of Qena — replaced part of the coal used to
power the plant with sugar-based biomass.

The plant is using organic pellets of sugar by-products,
taking advantage of the large sugar industry that exists
in Egypt. For now, around 100,000 tons of the fuel
will be used every year, with plans to eventually reach
150,000 tons.

By replacing fossil fuels, the team responsible for
the project hopes to reduce carbon dioxide emissions
by 35%, while slashing fuel costs by 20% and coal
consumption by 50,000 tpa.

CemWeek

Helwan Cement to sell white cement plant to Emmar
Industries

Helwan Cement has agreed to sell its white cement
plant in Minya Governorate to Emmar Industries. The
transaction is planned to take place following the de-
merger of the white cement unit from the rest of the

company. The subsidiary of HeidelbergCement and
Suez Cement said that the sale was part of its plan
to restructure the business and improve its financial
position.

Global Cement

Egyptian government shuts down National Cement

Company
The Ministry of Public Business Sector has shut down

the National Cement Company due to mounting losses.
Minister of Public Business said that the plant’s losses
had reached Euro43m in the last year. Its creditors
include the Gas Company and the Egyptian Electricity
Company.

The company’s registration with the local stock
exchange was closed in August 2018. The government
is now intending to sell its stocks in the Suez Cement
Company and Al-Nahda Company. The company’s
assets will then be sold.

The cement producer reported mounting losses in recent
years due to higher production costs. Reportedly, the
cost of producing one ton of cement was 60% higher
than the average comparable cost of its competitors.

Global Cement

MOROCCO

APC elects new president
The General Assembly of the Professional Association

of Cement Makers (Association Professionnelle
des Cimentiers — APC) has recently elected Tarafa
Marouane, Chairman of the Board of Directors of
LafargeHolcim as new President of the APC.

Daily Cement

Moroccan cement consumption rebounds
Cement consumption in Morocco was higher in July

2018 than for any July since 2012 at 1.3Mt, a 0.1Mt
(7.8%) year-on-year increase.
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The upturn has been expected by cement companies,
which now hope to finish the year level or even slightly
up on 2017, if conditions remain favourable.

According to data provided by the Professional
Association of Cement Manufacturers (PCA), 10 out
of 12 regions saw consumption increase in July 2018.
Increases range from 0.33% for Oriental to 40.55% for
Guelmim-Oued Noun.

Casablanca-Settat still has the lion's share of Moroccan
cement consumption. The region was able to absorb
282,680t, an increase of 3.8% year-on-year. This zone
was followed by Marrakech-Safi, which its volumes
sold rise by nearly 21% compared to July 2017, thus
accumulating 180,131t.

Daily Cement

OMAN

Suhar Cement back on track after delays
Suhar Cement, the Sultanate's third cement plant

after Oman Cement and Raysut Cement, will come
into operation later in 2018, helping add to domestic
production capacity and reduce the nation's dependence
on imports.

The new facility, featuring a cement-grinding unit with
a capacity of around 240t/hr, is being developed by a
partnership between Sohar Cement (70% of the equity)
and UAE-based Fujairah Cement Company (30%).
Construction work on the plant is nearing completion
at a site located within Phase 7 of Suhar Industrial
Estate, one of several industrial parks administered by
the Public Establishment for Industrial Estates (PEIE)
around Oman.

Significantly, the new Suhar Cement plant, along with
other cement plant projects planned in the Special
Economic Zone (SEZ) at Dugm, will go a long way
in ramping up Oman's domestic cement production by
2021. Oman is projected to be self-sufficient in meeting
its domestic cement requirements. At present, Oman is

dependent on imports for just over half of its cement
demand.

Global Cement

Four New Cement Plants to Come up in Oman
The Special Economic Zone (SEZ) of Dugm has been

tipped to host a string of new cement plants which,
along with a sizable investment planned in Sohar, is
set to ramp up Oman’s cement production capacity
exponentially according to 2017 Annual Report
published by Support & Follow-Up (ISFU) Unit.

In all, 4 large-scale cement mills are envisioned for
implementation in Dugm SEZ. When operational, they
will offer around 5Mt of new cement capacity in the
SEZ alone by 2021.

Notable is Al Taj Cement, which is investing in a 2
million Mta cement plant with backing from Iraq based
Al Yamama Engineering Co. Commercial operations
are slated by the Q4 of 2020.

Also in the works is a new white cement plant. The
Ministry of Commerce & Industry is currently studying
the feasibility of establishing a 900Mtpd white cement
plant in Dugm.

Oman-based Al Anwar Holding SAOG and Hormozgan
Cement of Iran plans to establish a 1 Mta cement-
grinding unit in Dugm. Land for the project has already
been allocated, with commissioning targeted by early
2020.

Rounding off the list of new cement investments in
Dugm is 1.75 Mta Al Wusta Cement, a JV of Oman
Cement and Raysut Cement.

Oman Observer

SAUDI ARABIA

Tabuk Cement, Hail Cement increase output to

supply Neom Cit
Since the start of the year, Tabuk Cement and Hail
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Cement — both operating in the northern region of Saudi
Arabia — have been scaling up their output in order to
supply cement to the Neom City project.

The output of the two companies has already increased
by 20% and 55% respectively, in contrast with a
general decrease in the other 15 cement producers in
the country.

Neom City is a project, valued at USD 500 billion.

The high-tech city will cover an area of 26,500 square
kilometers, and is part of the Vision 2030, a program

designed to diversify and transform the Saudi economy.

CemWeek

Sika commissions new factory
Sika has expanded its presence in Saudi Arabia by

opening a new production plant for concrete admixtures.

Up to now, Sika supplied its customers in the Riyadh
as well as on the east coast with concrete admixtures
from the plant in Rabigh, which is located 1,500 and
1,100 kilometers away from Dammam and Riyadh
respectively. The new production facility in Dammam
will thus greatly reduce transport distances. It is also
ideally positioned to potentially supply customers in
neighboring markets around the Arabian Gulf.

Daily Cement

SUDAN

Sudanese government to support cement exports
Minister of Industry says that government is keen

to remove all obstacles facing the cement industry
including a block on exports. The country’s cement

production capacity exceeds its domestic consumption.

Global Cement

Fuel and power shortages hit cement production in
Sudan

Fuel shortages and power cuts have reduced cement
production by half. The Atbara Cement Plant reduced

its production to 60,000t/month from 120,000t/month.

Production fell to 20,000t/month from 60,000t/month
at Alsalam Cement, to 32,000t/month from 80,000t/
month at El Takamol Cement, to 50,000t/month from
120,000t/month at North Cement and to 30,000t/month
from 70,000t/month at Berber Cement. Parts of the
country experienced fuel shortages in 2017 and this
has continued in 2018, leading to problems for various
industries.

Global Cement

UAE

JSW Cement to invest US$150m in UAE
India’s JSW Cement plans to invest around US$150m

inanew integrated 1Mt/yr plant in Fujairah. The project
will also include a captive power plant. The company
expects to commission the new plant by December
2019. The project is part of the group’s target to reach a
production capacity of 20Mt/yr by 2020.

Global Cement

Lafarge Emirates orders burner from FLSmidth
Lafarge Emirates has ordered a Jetflex Plus burner for

its Fujairah cement plant from FLSmidth. The company
expects a ‘significant’ change in its fuel mix cost as
well as a more sustainable kiln operation.

FLSmidth says that the Jetflex Plus burner is the first to
be installed in the LafargeHolcim Group and that the
company was selected for procurement and supervision
of the installation of it. The burner product has rotatable
jet air nozzles allowing for optimal adjustment of the
flame as well as the low NOx emissions for various fuel
types and operating conditions.

The relationship between the companies dates back
to 2007 when FLSmidth built the 7500t/day Fujairah
plant for Orascom.

Global Cement: 20/08
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New bucket elevator increases plant capacity in
Oman

These days growing demand for cement in the Middle East ensures increase in orders and not just for plant
manufacturers. Also, the equipment suppliers are required by numerous expansion and modernization measures
of the plant operators. A current example of such a capacity expansion is the increase of rotary kiln capacity in a
cement plant in Oman, which necessarily resulted in the installation of a more efficient bucket elevator for loading.

With the technical improvement of the rotary kiln at the Oman Cement Company (OCC) over recent years, the
inadequate performance of the existing bucket elevator was initially recognized in 2016. The only economic
solution was the installation of a new bucket elevator, which was already a challenge at the beginning of the
construction as a result of the inadequate documentation of the Chinese plant manufacturer and the limited space
in and around the preheater tower. Due to the positive experiences with the German supplier KoWey from Kamp-
Lintfort, with whom the plant operator has already successfully completed 14 projects so far, the OCC once again
decided to opt for a bucket elevator from this company belonging to the Heko Group.

However, the engineering of the project planning proved to be extremely difficult. Several local appointments
were needed to determine the exact dimensions of the building, the existing steel structure and, consequently,
the available free space for the larger bucket elevator. Fault tolerance in the calculations was minimal as the
system was in a round-the-clock operation and part of the direct production chain. Even though production should
continue during installation, any construction error caused in advance by inaccurate measurement or incorrect
calculation could have led to unplanned, cost-intensive plant shutdowns. But the installation worked out error-
free. The new bucket elevator was integrated into the material flow using air slides, while the old system, which
until then had been driven overloaded, was uncoupled. Following a demanding survey and design phase, the new
bucket elevator was delivered within a few weeks, installed by the local contractor and successfully commissioned
under supervision by KoWey.

The new system is a KCT50 / 710-320 central chain bucket elevator with a center distance of 74.5 m and an
engine output of 110 kW, conveying 250 t/h of raw meal. As part of this contract KoWey also supervised the
engineering of the new plant components and the supply of all incoming and outgoing air slides with control
elements, connected chutes, the maintenance platform on the base with a small staircase, the horizontal support
braces and the assembly platform on the elevator head with hoist beam and large winch to ground floor.

With this order Heko Group and its subsidiaries once again underline their market position as reliable suppliers
to the global cement industry, who are able to carry out the most difficult modernizations and plant upgrades on a
wide base of experience and know-how in this area.

For further information on the companies and products mentioned please visit:

www.kowey.de
www.heko.com
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Fig.1: The new bucket elevator had to be designed Fig. 2: Installation and commissioning of the new bucket

custom-fit to the low space conditions of the preheater elevator took hardly more than 4 weeks.

tower.

Fig. 3: Desert conditions require everything from the engines of the Fig. 4: The Heko central chain is extremely

bucket elevator. powerful, offering a breaking load of 1450
kN.
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Mondi Group
completes the
acquisition of NPP in

Egypt

Further to the announcement made on 30 April
2018, Mondi confirms that all conditions have been
satisfied and it has completed the acquisition of
National Company for Paper Products and Import
& Export S.A.E (“NPP™), for a total consideration
of EGP510 million (€24 million) on a debt and
cash free-basis.

NPP operates an industrial bags plant in Giza near
Cairo (Egypt), serving regional customers. The
business will be integrated into Mondi’s Fibre
Packaging Business Unit, which is a leading
producer of industrial bags with four plants in the
Middle East.

Commenting on the acquisition, Erik Bouts, CEO
Fibre Packaging, Mondi Group, said: “We are
excited to have completed this acquisition, which
complements our existing network in the growing
Middle East region and allows us to grow our
business and better serve our customers.”

About Mondi

Mondi is a global leader in packaging and paper,
delighting its customers and consumers with
innovative and sustainable packaging and paper
solutions. Mondi is fully integrated across the
packaging and paper value chain - from managing
forests and producing pulp, paper and plastic
films, to developing and manufacturing effective
industrial and consumer packaging solutions.
Sustainability is embedded in everything Mondi
does. In 2017, Mondi had revenues of €7.10 billion
and underlying EBITDA of €1.44 billion.

Contact

Kerry Cooper

Senior Manager — External Communication
Tel: +44 193 282 6323

FastaFairaFlexiblea

Energy-efficient
separation, flexible
and compact

With the new optimized high-performance
separators of the third generation, Intercem
has the appropriate product for each specific
application.

A low bypass-rate ensures the highest possible
separation grade. Robust construction, minimal
maintenance, easy accessibility fo bearings
and wear parts and exiremely wear resistant
materials result in the highest wear protection
and are state-of-the-art.

We can either exchange old separators in
existing plants or infegrate our high-efficiency
separators into

completely new
plants. References
all over the world
prove this.

And all that: FastsFairsFlexibles

Intercem Engineering GmbH }O" -
Intercem Installation GmbH Interc m
Carl-Zeiss-StraBe 10 | 59302 Oelde  » MINWI_ QN
Germany | Tel.: +49 2522 92058-0 ‘ea?

E-Mail: info@intercem.de | www.intercem.de
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Schenck Process acquires Raymond Bartlett Snow

from the Arvos Group

Schenck Process is pleased to announce signing of
definitive agreements this week on the acquisition of
Raymond Bartlett Snow (RBS), a leader in the design,
manufacturing and construction of size reduction,
classification and thermal processing equipment

With a company history of 130 years, RBS has
successfully established thousands of references
globally and set the standard in size reduction with a

About Schenck Process

Schenck Process is the global technology and market
leader in applied measuring technology. We make
processes work in all areas of industry throughout
the world. For us that means improving our customer
processes in terms of reliability, efficiency, and accuracy.
Combining outstanding equipment and extensive
process knowledge, we develop and manufacture
innovative solutions for weighing, feeding, conveying,

strong reputation for the high quality and performance
of its equipment and services.

screening, automation, and air filtration applications.
We focus on the needs of our customers and support
them through the whole lifecycle of a product.
Raymond Bartlett Snow operates locations in the USA,
India and Brazil, all of which will become part of the
Schenck Process Group.

For more information, visit schenckprocess.com

WG&H joins CEFLEX — promoting circular
economy as a common goal

The European initiative CEFLEX aims to improve the contribution of flexible packaging to the circular economy.
The aim is to find better system design solutions by 2025 through cooperation between the many players along the
entire value chain. In May this year, German machine builder Windméller & Hélscher joined CEFLEX.

CEFLEX is a collaboration project carried out by European companies that represent the entire flexible packaging
value chain. The initiative looks at the entire life cycle of flexible packaging from production, consumption
and collection to waste management and secondary raw materials. An important goal is to develop guidelines
for flexible packaging that are recognised throughout Europe by 2020. Other working groups deal with new
technologies, infrastructure and business models as well as end markets for recycled material.

Transforming flexible packaging into a closed material system will represent a major challenge for the flexible
packaging industry in the future, explains W&H CEO Dr. Jurgen Vutz. “CEFLEX is an important step towards
combining expertise in this area and working together to find circular economy solutions for flexible packaging.
As the world market leader for machines for manufacturing flexible packaging, we can make an important
contribution to the technological advancement, in particular,” states Vutz when explaining the involvement of
W&H in the collaborative initiative.

Cement and Building Materials Review No.73 September 2018
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In addition to Windmoéller & Hdolscher, more than 70 other companies and organizations are involved in the
CEFLEX project — these range from raw material suppliers to packaging processers and brand owners. These
stakeholders all hold important positions in the flexible packaging value chain.

About Windmoéller & Hélscher:
Windméller & Holscher, a family owned company, is world leader for machinery and systems for the manufacturing
and converting of flexible packaging.

The product portfolio includes high-performance machines for film extrusion, printing and converting. As a global
company W&H offers its clients everything from a single source: from expert consultation and engineering to
the delivery of high quality machines and complete packaging production lines. Approximately 2,950 employees
create optimal solutions for the individual production tasks of flexible packaging producers — bringing the
corporate philosophy “Passion for innovation* to life.

Machines by Windmoller & Holscher are in use in over 130 countries and by more than 5,000 customers. In 2017
the Windmaéller & Holscher Group with its headquarters in Lengerich, Germany reached sales of approximately
835 Mio. EUR.

Contact

Sarah Lethmate

Tel. +49 5481 14 5011
sarah.lethmate@wuh-group.com

About CEFLEX:
CEFLEX is a collaboration initiative of a European consortium of diverse companies and organizations that
represent the entire flexible packaging value chain.

The mission of the project is to further enhance the capabilities of flexible packaging in the circular economy by
improving the system design solutions through mutual cooperation. The following companies are involved in
the project: The Alliance for Beverage Cartons and Environment, Amcor, Applied Materials, Attero, APK AG,
Barilla Group, BASF, Borealis, Robert Bosch — Packaging Technology, Briickner Machinenbau, cfp flexible
packaging, Citeo, Constantia Flexibles, Dow Europe, DSD, DSM, DuPont, EcoBlue, ecolean, Erema Group,
EXPRA, FFP Packaging Solutions, Flexible Packaging Europe, Gerosa Cellografica, Gualapack Group, Haribo,
Henkel, Hill’s Pet Nutrition, Huhtamaki, Hydro Aluminium Rolled Products, Immer Group, Ineos, Japan Pulp
and Paper, Jindal Films Europe, KIDV, Krehalon, Kuraray, M&S, Mondi Consumer Packaging, mtm plastics (A
Member Of Borealis Group), Nestlé, PepsiCo, pladis, PlasticsEurope, Plastotecnica, Polypouch, Porta Pouch,
Royal Canin SAS, The Procter and Gamble Company, Polifilm, Pyral, RKW, Sappi Packaging and Specialty
Papers, Schur Flexibles, Sealed Air, Siegwerk, SIT Group, Stidpack, Suez, Tomra Sorting, Tonsmeier Wertstoffe,
Toppan Printing, Toray Films Europe, Unilever, Windmoller & Holscher, Wipak.
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VORTEX
ANNOUNCES
ACQUISITION OF
KASA FAB

Vortex is pleased to announce the
acquisition of Kasa Fab, a leading
custom metal fabrication and
manufacturing company. Located
at 304 East Avenue B in Salina,
Kansas, Kasa Fab was a division of
Kasa Companies, which includes
Kasa Controls & Automation,
IntelliFinishing, and Kasa Anlagen.

“This acquisition allows Vortex
to expand upon our fabrication
capabilities, including lasers,
robotic welders, blasting booths,
and liquid and powder paint
systems, among others,” explained
Travis Young, executive vice
president at Vortex. “Over the past
few years, Vortex has rapidly grown
its carbon steel fabrication, which
is not always compatible with
stainless and aluminum processes.
By having two manufacturing
sites, we will better serve Vortex’s
current customer base, as well as
our new customers brought over
from Kasa Fab.”

“We are happy to be welcoming
their employee group into the
Vortex family,” commented Jeff
Thompson, president & CEO at
\Vortex. “Both companies have
very similar cultures and core
competencies. Plus, we are always
looking for great people who share
our values to join our team.”

With this acquisition, Vortex will
operate more than 250,000 square
feet of manufacturing space and
employ more than 400 employees
in Salina, Kansas. In the transition
of ownership, Kasa Fab will
operate under the \ortex brand

DURAG

SMART SOLUTIONS FOR COMBUSTION AND ENVIRONMENT

Environmental Monitoring

® Opacity and Dust Monitors
= Volume Flow
Measuring Systems
= Filter Monitors
= Total Mercury Analyzers for
Stack Emissions

name. Other Kasa Companies
were not included in the sale. The
acquisition was made effective on
September 1, 2018.

About Vortex:

For more than 40 years, Vortex has
provided slide gates, diverter valves
and loading solutions specifically
designed for the handling of dry
bulk solids in gravity, vacuum,
dilute or dense phase applications.
\ortex products are engineered for
quality, dependability, durability,
and ease of maintenance, making
them proven material handling
solutions for issues in process
efficiency. Through the expertise

® Environmental and

Process Data Management System
= Visibility Monitors
= Air Flow Monitors

www.durag.com

of \Vortex engineers, valves can
be completely customized for
individual applications or special
installations.

\Vortex

1725 Vortex Ave.

Salina, KS 67401

Tel: 888-829-7821
Email:_vortex@vortexglobal.com
Web: www.vortexglobal.com
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WE CONVEY QUALITY

Samson® Feeder
for Alternative Fuels

Sewage Sludge. Wood Chips. Saw Dust.
Refuse Derived Fuel (RDF). Fluff. Rice Husk.

* Reliable handling regardless of material
characteristics

* Controlled rates of discharge

* Enables fast truck discharge combined
with buffer holding capacity

» Economic, efficient, flexible and mobile

o

AUMUND Foerdertechnik GmbH
cement@aumund.de - www.aumund.com
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Coesia acquires majority
stake in System's ceramics
business

On 31 July, Coesia and System entered into an
agreement for the acquisition by Coesia of 60% of the
ceramic business of System S.p.A., to be subsequently
incorporated into a new company named System
Ceramics. Franco Stefani will maintain a 40% stake
in the new company and will stay on as Chairman of
the Board. The closing of the transaction is expected to
occur by the end of the year.

System SpA is headquartered in Fiorano Modenese
and has manufacturing facilities in Italy and China
and an international network of approximately twenty
subsidiaries.

Coesia, whose sole shareholder is Bolognese
entrepreneur Isabella Seragnoli, is a multinational

group of companies that operates in the industrial
solution and packaging sector. From its headquarters
in Bologna it controls 99 business units (including 60
production plants) in 32.

The head offices and factories of System Ceramics will
remain in Fiorano Modenese, where major expansion
and construction work is in progress at the System
Group’s headquarters.

Under the terms of the agreement, System and Coesia
have agreed on reciprocal purchase and sale options for
the remaining 40% of the capital, to be exercised in the
future during agreed time periods.

System Group operates in the ceramic, electronics and
intralogistics sectors and has operations in 25 countries
with 36 subsidiaries and a total of 2,300 employees.
Along with System SpA, the group includes the
Italian companies Laminam, Modula, Tosilab, System
Sicurezza, Premium Care and Studio 1.

Source: CeramicWorldWeb Newsletter

CONVEYOR & ELEVATOR BELTS
STEEL CORD & TEXTILE

1SO 9001

21055 Gorla Minore (ltaly)
Via A. Colombo, 144

Phone +39 0331 36.51.35
Fax +39 0331 36.52.15

www.sig.it
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lCONSULTING

The plant optimisation experts from JAMCEM Consulting and the kiln
simulator experts from CKS Simulator bring you a new package of services....

KILN OPERATOR TRAINING

The only training package that combines training in kiln operations by former operators
combined with a unique kiln simulator that is tailored to your process type, fuel, raw mate-

e The simulator has in-built scenarios such as ¢ Unlike some simulators, no need to book
kiln flush, variable chemistry, in-leaking air the use of the simulator in advance — it is
and alternative fuels. available to use 24/7

* Simulator can be customised to all process e Training includes process training from
type and can include by-pass and SNCR. quarry to clinker including volatiles cycles.

PLUS One-off fee for the course and simulator — no repeat fees for using the simulator

DEVELOP YOUR PLANT KILN BURNING STRATEGY AND
BRING YOUR OPERATORS TO WORLD CLASS STANDARD
simulator@jamcem.com




ALTERNATIVE FUELS

Sacmi focuses on the environment and acquires
100% ownership of Eurofilter

As of today the company - already the world's leading
provider of environmental services to the ceramic
industry and other sectors - is fully owned by Sacmi,
opening up prospects for further consolidation and
penetration of new markets and businesses

Sacmi has acquired 100% ownership of Eurofilter,
the leading provider of environmental services to the
ceramic industry and other sectors. The decision was
made official on 1st August. It aims to see the company
(20% of which has been owned by Sacmi since 2015),
already a market leader with over 2,500 installed
systems, achieve further growth. The operation
will also see Eurofilter play a key role in Group
development plans as its solutions and services are
applicable to multiple businesses and are set to play a
pivotal ‘green’ role that mirrors the growing importance
of the environmental aspects of smart production 4.0.

"This decision", observes the President of Sacmi Imola,
Paolo Mongardi, "stemmed from the need to invest
in a company, already an industry leader, to generate

further growth and make the most of a wealth of know-
how by implementing projects of potential interest to
all Group businesses. Moreover, this takeover comes
at a time of ever-stricter regulations (ltaly already
has advanced environmental protection laws) and a
growing awareness that sustainability and other 'green’
issues are the keystones to implementation of Industry
4.0".

Founded in 1968 as a service company inside the
budding Sassuolo ceramic district, Eurofilter (which
now employs 60 people) has steadily grown to
become the district's main environmental service
provider. Its products range from dust extraction
systems to waste/process water treatment solutions,
from fume capture/treatment to heat retrieval. "When
it comes to environmental matters, our district pays
the utmost attention to regulations and environment-
related awareness”, explains the General Manager of
the Sacmi Group, Claudio Marani. "One of today's
greatest challenges is transferring this approach to all
world markets, both those where the implementation
of environmental services is something new and

Cement and Building Materials Review No.73 September 2018



ALTERNATIVE FUELS

those similar to our own where regulations and the
current situation in the ceramic industry is decidedly
underdeveloped compared to that in our own
companies".

"What's more”, continues Claudio Marani, "being
a 100% Sacmi-controlled company will let us plan
investment in new business areas where the Group is
already present, from beverage to metal powder, from
closures to packaging. All manufacturing processes
have plant engineers whose task is to ensure process
quality and workplace health and safety. Being able to
offer a comprehensive, integrated range also as regards
environmental services provides added value for Sacmi,
as we're aware that the capacity to reduce pollutants
and supply clean conveying systems is set to play an
ever-greater role both in Italy and abroad".

After boom years as a ‘local company’, Eurofilter's
subsequent international experience with major players
in the Italian ceramic industry (with installations from
the USA to Mexico, from Asia to South America)
proved to be a key development driver. Now, by drawing
on the full potential of the Sacmi Global Network, that
expertise and experience will be put to even better use.
As regards the quality of the services in the portfolio,
the goal isn't just alignment with regulations, it's also -
and above all, re-use: "Industry still sees environmental
regulations as a burden, yet ", observes the President
of Sacmi Imola, Paolo Mongardi, "there comes, in all

industries and on all markets, a point at which firms
realise that compliance is actually a vital investment,
one that enhances quality of work, process efficiency
and, ultimately competitiveness".

Just think of the classic filters installed in presses and
spray dryers, or systems for purifying and fully recycling
the waters used in glazing and lapping. These are key
areas in which Eurofilter (which already accounts for
over 50% of all market production value) is perfectly
placed to penetrate multiple target sectors and achieve
further growth, in parallel with improvements in quality
and an expansion of the range of services provided.

"Operating within the Sacmi Global Network as a
100% Sacmi-controlled company will allow Eurofilter
to approach the market from a position of strength,
win over customers worldwide and ensure it is ready
to respond to changes - which can be brusque - in
regulations and environmental awareness”, concludes
Claudio Marani. From an environmental standpoint,
then, the Italian ceramic industry offers an exemplary
model: to grasp all the opportunities at global level,
we're going to need players who are prepared, motivated
and adequately structured.
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An integrated approach to alternative fuel use in

cement making

By: Eng. Tais Mazza, LOESCHE GMBH, Germany

1 Introduction

The world is facing a growing challenge with handling
the ever-increasing tonnages of waste materials being
produced, while at the same time environmental
pressures are driving the push to reduce fossil fuel
use in industrial processes. Cement production is no
exception in this respect.

And while the traditional approach was to regard waste
as unwanted, fit only for burying and leaving for future
generations to attend to, there is now a much greater
appreciation of the value of waste as an energy source
in its own right. In every sense, this is a win-win
situation, with less physical material to be stockpiled
and greater substitution for fossil fuels helping to cut
cement production energy costs and CO, emissions at
the same time.

Building on its 111-year history in designing and
supplying specialist mills for grinding coal, raw
materials and clinker, Loesche GmbH has brought

together the technologies needed to optimise the
production and firing of waste fuel in calciners and
kilns. With the group including two companies that
specialise in waste milling, pyrotechnology and process
optimisation, Loesche can now offer a completely
integrated package that incorporates all aspects of
waste-derived fuel utilisation in cement production.

2 The challenge of waste
Throughout the world, waste generation is on the

increase. This is obviously a result of population
growth in general, but other factors come into play
as well — such as increasing urbanisation within the
developing world. Using data from the World Bank,
Figure 1 illustrates the variation in growth rates on
a regional basis for the period from 2005 to 2025.
During these 20 years, urban waste generation in
Southern Asia will have nearly doubled; Africa and
the Eastern Asia-Pacific region will not be far behind.
And while the World Bank predicts urban waste growth
in the OECD countries to be only around 10%, it has
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1%-increase in total urban waste generation from 2005 — 2025 by region
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to be remembered that this economic group actually
produces 44% of the world’s total.

There is also considerable diversity in terms of the
composition of the urban waste being produced. As
Figure 2 shows, in China organic matter makes up
nearly 60% of the total amount; paper, cardboard and
plastics — key fuel components of the waste — less than
20%. By contrast, less than 30% of the urban waste
generated in the USA is organic, while these potential
fuel constituents comprise over 40%.

The traditional approach has been to collect waste,
process (condition) itand dispose of it. The conditioning
step can, in the right conditions, lead to a proportion of
the waste stream being reused. The challenge here is
to improve the quality of the usable material so that
more can be done with a greater proportion of the total,
resulting in less being sent to landfill or other disposal.

2 Overview waste composition: diversity of the urban
waste being produced

World Bank Report — Urban Development Series — Knowledge Papers — Chapter 3

Turning waste into energy is one clear option, but the
efficiency of the conversion depends to a great extent
on the technological approach used. Figure 3 illustrates
the differences in conversion efficiency when using
alternative fuels — such as municipal and industrial
waste — for energy generation. Data from the German
Association for Secondary Raw Materials and Waste
Management show that burning this type of waste
in a conventional incinerator achieves around 35%
energy conversion efficiency. By contrast, using waste
material to fire cement production nearly doubles the
efficiency; more energy is won and, of course, the
specific emissions from production are reduced.

This fact has not been lost on cement producers,
particularly those in countries where the infrastructure
is in place to handle, separate and prepare waste
materials for use as fuels. Thus, for example, alternative
fuels account for over 60% of the process energy

Waste Atlas
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input in Germany’s cement production. In Austria, the
proportion is even higher, at over 70%, with selected
industrial and commercial waste comprising by far the
largest component within the alternative fuel mix.

3 What'’s the cost?

Not only is using waste as an alternative fuel in cement
production more energy-efficient, but it is also mostly
cheaper to implement. In order to compare the costs
and revenues of a recent waste-to-energy project in
Latin America with waste utilization as fuel in cement
plants, a standard plant with an approximate clinker
production of 4000 t/d was considered. The necessary
amount of waste to achieve 90% total substitution rate
and the incurring costs as well as primary fuel savings
(coal-based) were calculated. In a second step, the
waste-to-fuel alternative was scaled-up to equal the
amount of waste utilized in the new waste-to-energy
plant. Naturally, such a comparison does not claim to
represent all possible configurations of either waste-
to-energy plants or AF utilization in cement plants,
however the results are quite exciting! The total capex
for utilization in cement plants would only amount to
30-40%, whereas the revenue (electricity sales versus
coal savings) would be in the range of 75-85% when

compared to a waste-to-energy plant! Hence it is clear
that both constructing new, and adapting existing
cement plants to burn alternative waste-derived fuels
can offer significant economic benefits for both capital
and operating costs. So what is actually involved in
achieving higher levels of fuel substitution, and what
are the implications in terms of the technology needed?

For thermal substitution rates (TSR) of 9% or less on
an existing cement plant, little is required apart from
work on the fuel conditioning unit, which may need
to be installed as new, or expanded in capacity where
alternative fuels are already being used. Thus the capex
commitment is likely to be limited. Once the initial
reluctance of working with waste is overcome, the
direction is clear.

To increase the TSR to the next threshold at up to
25% of the fuel energy input, not only must the fuel-
conditioning plant be upgraded, but more milling
capacity will also be needed. Where the commitment
to alternative fuel use really requires the highest
investment comes with the next milestone, taking the
TSR from 25% to 60%.

3 The differences in conversion efficiency when using alternative fuels

ENGINEERING

Bundesverband Sekundarrohstoffe und Entsorgung e.V., 2016
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4 Comparison between waste disposal in a waste-to-
energy plant and waste-derived fuel usage in cement

plants

100%
80%
60%
40%

20%
0%

Waste-to-Energy

Waste-to-Fuel

In this case, major modifications are usually needed
to the plant infrastructure, with modifications to the
calciner section and the installation of a chlorine bypass
system. Further upgrading to the fuel conditioning and
milling capacities will also have to be undertaken.

After that, reaching higher TSR levels builds on the
investment already incurred, through measures that
are essentially complementary to those already put in
place. Higher-capacity fuel preparation systems are
again needed, as well as modifications to the main

Revenues/Savings

CAPEX

Loesche

kiln burners to allow them to efficiently handle higher
proportions of alternative fuels.

This analysis clearly shows that profitability increases
with increasing TSR — and the most significant savings
are achieved with the highest alternative fuel inputs, as
Figure 5 shows.

4 Understanding the requirements

By bringing together the expertise of its group member
companies in the fields of grinding, pyroprocess
technology, plant optimisation, energy systems and

5 Main technical milestones on the way to the highest substitution rates in cement plants

Loesche
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cement plant equipment design and operation, Loesche
is in a unique position when it comes to helping
cement producers gain the benefits of using greater
amounts of waste-derived fuels. This expertise was
widened in 2012 when both aixergee, which specialises
in cement plant optimisation and CFD simulations,
and the Austrian company A TEC (including Greco
Combustion Systems from Brazil) became part of the
Loesche group. So now, not only can Loesche supply
equipment, but it can also design and undertake all
of the modifications that may be needed in order to
increase alternative fuel use in cement plants.

Looking at some of these capabilities in more detail,
A TEC’s expertise lies in the cement kiln pyroprocess.
Since the mid-1990s, the company has been focusing
on the use of alternative fuels in cement production,
and can now supply complete alternative fuel systems
for nearly any kind of solid and liquid waste materials,
including materials handling, preparation, and storage
and feeding into the kiln. In parallel, it undertakes any
modifications that may be needed to the pyroprocess for
firing alternative fuels, such as to preheaters, calciners
and ancillary equipment.

Another of ATEC’s strengths is illustrated by its Rocket
Mill technology, designed to produce high-quality
waste-derived fuels with special characteristics that
allow very high substitution rates. A key benefit is that
Rocket Mills can be integrated within a cement plant,
allowing producers to manage their own fuel supplies
efficiently and with confidence about the output quality,
without having to rely on outside suppliers who may

not be able to meet the stringent quality parameters
needed to achieve high TSRs.

The technology within the Rocket Mill enables pre-
sorted, shredded household and commercial waste
with a bulk density of 100-300 kg/m?® to be ground to
a size of 15 mm, with 50% < 5 mm, in one pass. The
preparation process not only provides size reduction
but also increases the specific surface area of the
waste material, giving better ignition and combustion
properties — key factors when striving to achieve high
TSRs.

Of particular importance where the raw waste has a
high moisture content, the physical process within the
Rocket Mill provides a drying effect, such that feed at
25% moisture can be transformed into fuel containing
15% moisture or less.

Of course, investment in equipment is just one aspect
of achieving a successful transition to using larger
amounts of alternative fuels in a cement plant. Bringing
expertise in process optimisation to the Loesche group,
aixergee can evaluate how a plant functions, identify
any limitations and seek their root causes. Having done
so, it can then provide appropriate solutions in order to
optimise the plant’s operation.

Plant optimisation is not, however, just confined to
the situation where a cement producer wants to alter
the composition of its fuel mix. Indeed, cost pressures
and changing feed and product parameters mean
that optimisation is often a continuing requirement,

6 The A TEC Rocket Mill for processing alternative fuels

Loesche
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with equipment operation modifications needed on a
regular basis. The challenge is that the process inside
a calciner or a kiln is different from what it looks like
from the outside: hence the need for process modelling
of parameters such as the gas- and meal flows, the
combustion process, emissions and the clinker quality
before actual system modifications are put into effect.

In the case of increased use of waste-derived fuels,
aixergee can use CFD and other techniques to model
the kiln or calciner behaviour of different waste
particles, offering a better understanding of how they
flow, interact and burn. The output from these studies
can then be used to develop optimisation process
flowsheets.

5 Alternative fuel use in cement production
As a general rule, increasing the proportion of

alternative fuels — such as those derived from post-
consumer and commercial waste — will be an attractive
approach for cement producers keen to cut their energy
costs. Nonetheless, at the same time it is important
to ensure that the plants remain stable in operation,
despite potential variations in the fuel composition,
and that the quality of the clinker product continues to
meet specification. In addition, any system in which
large amounts of alternative fuel is burnt must retain
low maintenance requirements, since increased service
costs would obviously eat into the energy cost savings
achieved.

7 5-year trend in coal prices — Australian coal

In view of this, it is essential that high-quality waste-
derived fuel is used in any system that increases the
TSR in cement plants. And this is where the A TEC
Rocket Mill brings significant advantages, not only
in terms of the way in which it dries and prepares the
waste material, but also through its ability to segregate
and discharge inorganic matter that has the potential for
forming increased amounts of ash during combustion,
while at the same time increasing the calorific value of
the waste-derived fuel.

Using a high-quality fuel obviously has a positive impact
on the pyroprocess as a whole, with better fuel burn-out
in the kiln resulting from the improved physical fuel
properties. In addition, practical experience has proved
that the use of well-prepared, high-quality fuel leads to
the production of high-quality clinker, with less iron-
rich brown clinker and reduced sulphur circulation.
Finally, plant operation remains stable because the
fuel is more homogeneous in terms of its chemical and
physical properties.

While the Rocket Mill process reduces the
moisture content of the waste, even drier fuel can
be produced by adding a drier-separator unit to
the fuel-preparation circuit, or by flushing waste
gas through the Rocket Mill. Fuel produced in this
way assists in achieving fast burn-out and helps to
maximise the TSR.

=coal-

60 (access on Nov. 29th, 2017)

http://www.indexmundi.com/commodities/?commodity:

australian&months:
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8 Focusing on waste as a valuable resource

Thus TSRs of over 90% are now being achieved using
A TEC’s combustion and post-combustion chamber
designs in calciners, with the post-combustion chamber
in particular ensuring that full burn-out is achieved
even when using high feed rates of alternative fuels.
Importantly, Kiln stability is also maintained.

6 Loesche’s approach to alternative fuel use
The world has a waste problem. Data from the Waste

Atlas show that some 1900 Mt/y of Municipal Solid
Waste (MSW) are being produced worldwide, of which
only 70% is collected. Of this 70%, 19% is recycled or
recovered and 11% — less than 150 Mt/y — is used as
fuel in energy-recovery facilities. Clearly there is an
opportunity to divert a much greater proportion of the
waste that is now landfilled to energy production with,
as has been noted above, the cement industry providing
a cost-effective alternative to the traditional type of
power station for waste combustion.

Returning to Figure 3, it is important to understand that
the efficiency comparison shown here — favouring the
use of waste as a fuel in cement production — is based
only on the chemical energy contained in the fuel. The
study from which the illustration has been derived also
concluded that the use of high-quality conditioned
waste in cement plants has environmental benefits
as well, in that any ash produced during combustion
is incorporated into the clinker, so requires no further
handling or long-term disposal.

The integrated approach that Loesche can offer
the world’s cement producers brings together the
company’s strengths in all of the areas needed to make
the increased use of waste-derived fuels a success, both
technically and economically. The rationale for doing
this is strong: Loesche operates within very energy-
intensive industries, which are now under pressure
to decrease operating costs. Properly selected waste
contains  usable energy, most of which is currently

“going to waste”, so exploiting this resource helps to
improve the sustainability of cement production.

Today, more and more countries are taking action to
establish sustainable waste management systems.
Political and environmental pressures to find a solution
are increasing, as more attention is given to public
health and safety issues, and to the question of land
allocation for waste disposal, particularly around large
urban centres.

In addition, primary energy prices have risen by around
80% in the last 18 months, providing cement producers
with a major incentive to start or to significantly
increase their total substitution rates.

Loesche’s focus on waste as a valuable resource brings
together the company’s expertise in equipment, process
optimisation and — most importantly — its long-term
understanding of the cement and power industries’
operational requirements. This experience allows the
company to provide the best possible solutions for its
customers, and by knowing what the end-user needs, it
can do this with waste conditioning plants as well as
for their grinding needs.

Perhaps the biggest challenge is that waste is one
of the most heterogeneous streams available in
the world — there is no typical composition. By
understanding this, Loesche believes that its
integrated approach to providing appropriate
solutions to individual cement plants’ requirements
offers a clear way forward.

7 Keynote
As can be seen in Figure 7, the tendency towards

increasing coal prices is quite clear, so now is the time
to invest in higher substitution rates and profit from the
significant savings in primary energy costs!
www.loesche.com
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CASE: Grupo Cementos Molins

talks about using alternative fuels in cement making
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RELIABLE FEEDING OF ALTERNATIVE
FUELS

Author: Juan José Riesgo, Pfister® Regional Sales Manager, FLSmidth

Intro

You need a steady Kkiln temperature to create consistently high quality cement. That means a regular,
controlled inflow of fuels. Dosing has always been a fine art, but as cement manufacturers increasingl

opt for alternative fuels (AF) over gas or coal, fuel dosing has become even more complex. The wide range
of available AF and the variations even within a fuel type mean that the technology and processes must

be flexible in scope but precise in performance.

PFEISTER® rotor weighfeeders are capable of handling all kinds of AF with great precision, ensuring the
control and stability your pyroprocess needs. Here, Grupo Cementos Molins shares their experience with
dosing alternative fuels.

Customer declaration
“Altogether we have a very good performance of the Pfister rotor weighfeeders for alternative fuels, which
delivered sustainable productivity to our business and cuts cost.” Juan Godoy, Project Manager Grupo Cemento
Molins and Gonzalo L6pez, Engineering Manager, Grupo Cementos Molins

Overview of alternative fuels dosing at Cementos Molins / Barcelona:
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Cementos Molins is an experienced player in the cement industry with a reputation for sustainability. Their plant
in Sant Vicenc dels Horts near Barcelona, Spain, currently operates a single kiln with precalciner. The plant is in
operation 24/7 all year round, with the exception of a ~3 week kiln shutdown for maintenance.

Overview of alternative fuels dosing at Cementos Molins / Barcelona:
Location Location Fuels Dosing capacity

2 rotor weighfeeders Pfister TRW-D | granulated DSS
4.14 with a 3 m3 prehopper and biomass

Main burner laid out for 7 t/h

1 rotor weighfeeder Pfister TRW-S granulated RDF

4.20 with a 10 m3 prehopper and biomass CILICRHEIPZe U U

Precalciner

The plant is burning about 40% AF in the main burner and precalciner. As is usually the case, the plant’s AF mix is
largely dictated by what is locally available. At present, Cementos Molins is burning a mix of dried sewage sludge
(DSS) and biomass in the main burner

and refuse-derived fuel (RDF), tyre

chips and biomass in the precalciner. LiinunnLuun -
With such a diverse mix of fuels, they

needed a partner who could guarantee

a consistently reliable dosing solution.

“We had good experience with Pfister®
rotor weighfeeders in  previous
installations™, states Cementos Molins
Project Manager Julian Godoy, “so
we had every confidence in the Pfister
solution for alternative fuels.” Reliable
technology to handle a variety of fuels.

The Pfister TRW-S rotor weighfeeder
and the explosion-proof version,
Pfister TRW-S, are well known dosing
solutions with hundreds of references
worldwide. Material is extracted from
a pre-hopper and transported in rotor
chambers from the inlet to the outlet.
The rotor body is mounted on bearings
that form a weighing axis. This axis is
eccentric to the rotor shaft and goes

th rOUgh the m |dd |e Of the |n|et and »Altogether we have a very good perfor-
mance of the Pfister rotor weighfeeders for
outlet. The third po”‘]t is Suspended at alternative fuels which delivered sustainable
R R productivity to our business and cuts cost.”
a load cell that weighs the content in Juan Godoy, Project Manager
- . Grupo Cementro Molins (left)
the I‘OtOf Wh69| gI’aVImetrlca”y bEfOI’e and Gonzalo Lépez, Engineering Manager,

Grupo Cementos Molins

material discharge. The rotor speed
is controlled inverse to the measured
force. Material is discharged at the
outlet with a highly accurate mass
stream.

“The challenge in dosing alternative fuels is their wide variety in materials, moisture content, forms and sizes”,
explains Juan José Riesgo who contributed his AF expertise to the dosing project at Cementos Molins. “AF
certainly are more demanding to handle than, for example, petcoke. They can be sticky; they can be of odd sizes;
they show all these material differences. These aspects can all be solved, but we have to have a very close look at
finding the optimal solution.”
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Schematic plant overview of Cementos Molins near Barcelona 7

(c) klugmarketing.de

The Pfister TRW-S and TRW-D rotor weighfeeders use advanced technology to handle all types of AF. Between
2011 and 2014 three AF installations were realized at Cementos Molins. The first comprised an AF installation
for the main burner: a TRW-D with a dosing capacity of 7 t/h. The second was a Pfister TRW-S installation for
AF to the precalciner with a maximum feed rate of 15 t/h. The third Pfister rotor weighfeeder TRW-D for AF
was installed in 2014. This was another dosing system to feed the main burner. An increase in the feed rate at
the precalciner is also in the planning stages. “We’ll use an existing Pfister rotor weighfeeder at the main burner
installation to feed the precalciner. We’ll modify only the feeding shoe to increase the output at 7”, explains
Gonzalo Lopez, Head of Engineering Department at Cementos Molins.

Troubleshooting and bottlenecks

AF can be highly abrasive. Without the proper equipment, you risk spending all the money gained by switching
fuels on expensive maintenance programs. Cementos Molins has addressed this issue from the outset by installing
anti-wear pipes at the curves and about 500 — 700 mm after. The TRW-D and TRW-S products are designed for
reliability, whatever the fuel type. They require no cleaning and are easy to maintain since they have minimal
moving parts.

Another issue with AF is the variability in properties. For example, different treatment plants produce different
quality DSS and Cementos Molins’ DSS supply is a case in point. The different batches of granulated DSS have
a moisture content ranging from 10 — 15%. The whole of the AF process must be able to handle this variability to
guarantee consistent high quality clinker production.

This flexibility proved useful to Cementos Molins when one of its sources of DSS closed down, creating a shortfall
in supply. A change in the fuel mix was not an issue for the rotor weighfeeders.

A choice for the future

“We are a modern, future-oriented company”, says Gonzalo Lopez. “We know that in in the medium term replacing
primary fuels by AF is saving us money, as well as bringing environmental benefits. This is why we are planning
to increase the amount of alternative fuels in our production process even further.”

”Altogether we are delighted with the performance of the Pfister rotor weighfeeders for alternative fuels, which
deliver sustainable productivity to our business and cut costs.”
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Red rotor weighfeeder Pfister TRW-D withathe
white pre-hopper above dosing DSS and biomass to.the
main burner at Cementos Molins

PFISTER® WEIGHING, FEEDING
AND DOSING

The stable and accurate dosing of fuels
and materials is key to efficient and
profitable clinker production. The state-
of-the-art Pfister® rotor weighfeeder
concept offers a future oriented
technology that is able to dose small to
huge numbers of tons per hour. With
almost 3,000 installations worldwide,
we are feeding millions of tons each and
every year. flsmidthpfister.com

Grupo Cementos Molins. Grupo
Cementos Molins

The activity of Cementos Molins Group
focuses on manufacturing, distributing
and selling cement, concrete, mortars,
aggregates and prefabricated concrete.
Molins operates plants in Spain,
Argentina, Uruguay, Mexico, Bolivia,
Colombia, Bangladesh, India and Tunisia.
With an annual output of 1,300,000 tons
of clinker the plant near Barcelona/Spain
is one of the group’s largest. cemolins.es

A

Rotor weighfeeder Pfister TRW-S dosing
RDF and biomass to the calciner at
Cementos Molins
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TOWARDS A BEST-PRACTICE APPROACH FOR CO-PROCESSING OF
ALTERNATIVE FUELS WITHIN THE CEMENT INDUSTRY

Dr. Dominik Aufderheide®, Dr.-Ing. Luigi Di Matteo*
* DI MATTEOQ Group, 59269 Beckum, Germany

Abstract

The combustion of alternative fuels within co-processing schemes is an established
framework for increasing the sustainability of cement manufacturing all around the
globe. Since the introduction of non-conventional fuels derived from waste streams as a
substitution for classical fossil fuels, it was a long-lasting goal to reach a substitution rate
of nearly 100% in order to guarantee long-term economic and technological
competiveness in a globalised market. However, even if this goal is almost reached in some
parts of Europe, there is still a big potential on a worldwide scale. Therefore clear
systematic frameworks and best practice approaches for the co-processing of alternative
fuels need to be developed in order to minimise investment risks and guarantee an optimal
operational reliability of new installations. This article provides some insights about
proper project planning and corresponding strategic directions for AF projects and

introduces a systematic concept for the selection of adequate machinery.

1. Introduction
Today the daily work within the cement industry, both in headquarters and plant offices, is mainly
determined by economic drivers, such as needs for increasing the production efficiency and capacity by a
parallel reduction of costs for maintenance personnel and shorter return-on-investment (ROI) periods.
These trends are the logical consequences of the actual act of global consolidation and market shake-outs
within the whole industry, but especially in Europe after the financial crisis and the subsequent recession

all over the south of Europe.

In this context the optimisation of energy resources and raw material supply are important factors, which
are already considered by most plants. Thus the increased substitution of conventional fossil fuels by
alternative energy resources is an ongoing process during the last decades and the utilisation of energy-
from-waste concepts will speed up even more on a worldwide scale during the next years.

However, even if the co-processing of waste streams in the thermal combustion of the cement
manufacturing chain is common sense and everyday practice in many cement plants of the world, the
experiences and best-practices developed especially in Europe during the last two decades did not led to

the parallel establishment of a taxonomy of corresponding machinery or guidelines for their adequate usage.
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As a supplier of turn-key solutions for the co-processing of waste streams in all energy-intensive industries
(Cement, Lime stone, steel, etc.), DI MATTEO developed a wide range of plant concepts and corresponding
machines for almost all kinds of alternative fuels and possible application fields.

This article provides a general overview of some best practice approaches and conceptional definitions
regarding the design, implementation and operation of feeding, dosing and storage lines for alternative fuels
(AFs).

In order to define a clear basis for the development of co-processing lines in cement plants, it is always
important to define a clear set of aims and goals prior to the actual implementation. For this, section 2
provides an overview of general strategic directions and associated targets for the co-processing of AFs.
Besides the general strategic project definition, it is important to select early in the process the correct
machines and plant setups. For this DI MATTEO developed a systematic framework, as introduced in
section 3. However, the correct setup of machines can only be determined if the properties of the fuel is
known and defined up to a certain accuracy. Therefore section 4 provides an overview of important
characteristics of alternative fuels and how they can be determined. As an example for the selection of
machines, section 5 examines different mechanical conveying systems and compares different types of

transport systems. Finally section 6 concludes the whole article.

General Strategic Direction of Co-Processing and Target Definitions

As it was already mentioned in section 1, actual developments on the cement market led to an increased
need of economic optimisation of the cement production processes. Especially since cement prices and the
general demand of building materials are still not on the pre-crisis level and will possibly never again reach
those heights, even very productive plants need to develop a clear strategy to maintain their economically
vibrant status in the future. However, besides the economic drivers of co-processing, it is important to
consider also all other aspects with a sufficient and reasonable depth.

Here one of the main aspects is the fulfilment of requirements defined by the waste hierarchy as introduced
within the waste framework directive of the European Union (directive 2008/98/EC). Even if the directive
is only binding for EU member states, the hierarchy was recently also adapted and introduced by other
countries around the globe. Therefore each cement producer shall respect the specific priority order defined
in the hierarchy, as shown in Figure 1. Here it is clearly defined that all kinds of measures in order to avoid
or minimise waste streams have a higher priority than all other possibilities of post-treatment. However,
the recovery of material or energy resources from waste is also defined as a desirable goal, if a complete
avoidance of waste is not achievable. In this context it is very important to consider, that the co-processing
of waste has been officially recognised by the European Commission as a resource efficient best practice
under its flagship initiative for a resource-efficient Europe under the Europe 2020 strategy (see [1]). Thus,
co-processing within the cement industry provides the optimum strategy for recovering energy and material

from waste and guarantees therefore a long-term applicability of the corresponding framework.
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Figure 1- Definition of a Waste Hierarchy (adapted from [2] and [3])

It is worthy to note, that the success of each co-processing scheme deepens highly on a good relation with
all possible stakeholders from the private and especially the public sector (municipalities, local
governments, etc.), since it is necessary to verify always the complete material chain for a successful
implementation. In most cases the underlying waste management schemes, e.g. waste collection, pre-
treatment, etc. are run by a combination of private investors and public legislation organisations, which
need to be reliable partners for long-term success.

However, economical and legal requirements are just two of the most important points, which need to be
considered for a holistic design of co-processing installations. Table 1 provides a sound overview of the
main aspects and principles for each co-processing project, where economic, socio-cultural, technological
and legal aspects are differentiated.

Of course DI MATTEO is specialised in the consulting of cement manufacturers from the beginning of a
project up to the successful operation of AF installations and provides expertise in all fields. However,
within this article, the technological strategic directions shall be discussed in more detail, in order to come
up with a bunch of best-practice approaches. In this context DI MATTEO developed a framework for the

systematic classification of co-processing plants, which shall be introduced within the next chapter.

3. Seven Stage Concept (SCC) for the handling of alternative fuels

This ongoing development of machines and concepts within the field of co-processing of waste streams
was accompanied and driven by the introduction of the DIMATTEO Seven Stage Concept (SCC) for plants
for the handling, dosing and storage of alternative fuels (AFs). This concept, as depicted in Figure 2,
summarises the thermal utilisation of AFs, e.g. within a cement plant, as a setup of machines from seven

different stages, as described in detail in [4]:
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Table 1 - Strategic directions of co-processing projects
Strategic directions of co-processing projects

Economic Consider future Consider the logistic side Pre-processing is
aspects developments of fuel of AF supply essential part of AF
prices usage

Socio-cultural

Respect the waste

Active involvement in

Stay in connection with

aspects hierarchy waste management all stakeholders
schemes
Technological Consider special bulk Avoid additional Choose the correct

aspects

Legal

material properties of

AFs

emissions or decreasing

product quality

machines and adequate

setups

Guarantee compliance

with recent laws and

Collect relevant health,

safety and

Develop proper training

and information policies

aspects

regulations environmental data

1. Reception
e.g. plants for the reception of AFs from trailers, such as docking stations or from dumper trucks
etc.

2. Preparation
machinery for the preparation of the received material prior to the combustion process, such as
screening (ODM-DiscSCREEN), magnetic separation (ODM-MAS), deagglomeration, drying etc.

3. Storage
silo and bunker systems for the intermediate storage of AFs within the plant and their
corresponding discharge systems, such as screw dischargers (ODM-ScrewDOS®), moving floors
(ODM-MovingFLOOR), etc.

4. Transport
all types of conveyors for the transport of AFs in the plant, such as screw conveyors, drag chain
conveyors, pipe conveyors, bucket elevators etc.

5. Metering
metering devices for the gravimetrical dosing of AFs for a precise control of the combustion
process (e.g. the ODM-WeighTUBE® tubular weighing system, ODM-GraviSCALE belt
weighers, etc.).

6. Feeding to the kiln process
e.g. the mechanical feeding of kiln inlets or calciners (e. g. by screw feeders, injectomizers etc.) or
pneumatic feeding of main burners by injector rotary valves (ODM-1ZS®) and the corresponding

pneumatic transport lines.
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7. Combustion
Successful and efficient combustion of the AF. It is essential to realize that the successful
substitution of higher rates of fossile fuels by AF requires the right combination and

implementation of the previous process steps [5].
Pre-Processing

-— 0 e

Collection Separation Freparation

Seven Stage Concept (SCC Co-Processing

—

1. Recepticn 2, Preparation 3, Storage 4, Transport 5. Metering 6, Feeding 7. Combustion

. + t t t 1 |

Figure 2- Seven Stage Concept (SCC) for the systematic classification of AF handling plants

This concept has proven its applicability in a wide range of application fields in numerous installations of
DI MATTEO all over the world and was already adapted by many cement producers as a cornerstone for
the definition of co-processing projects.

One major aspect of the utilisation of that scheme is the prior characterisation of the exact physical
properties of the range of alternative fuels which should be feed to the combustion process, as described

within the next section.

4. Characterisation of AFs

As an integral part of the implementation of a co-processing scheme the available waste streams and
corresponding AFs after a pre-processing stage needs to be evaluated according their (i). thermal, (ii).
chemical and (iii.) physical characteristics. No matter where the AFs are used within the cement plant,
either for main burner feeding or within the calcinator, it is essential for a reliable operation, that the
materials fulfil a pre-defined set of requirements. In Figure 3 a typical set of requirements, as defined by
[6], from the different characteristic classes are defined exemplarily.

For practical applications it is sometimes quite difficult to determine the exact specifications, since specific
properties vary immensely over time and therefore tasks as sampling and a proper sample treatment become

more and more important.
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Figure 3- Requirements of AF's for co-processing

DI MATTEO developed over the last decades a quite comprehensive set of tools and methodologies for the
characterisation of the bulk material properties in order to provide the best possible setup of machines for
the set of processed waste streams as intended to feed by a new installation. As an example especially the
physical properties shall be briefly introduced here, where the following table provides an overview of

typical bulk material properties of solid alternative fuels (here: biomass and refuse-derived fuels (RDF)).

It shall be mentioned that many of the characteristic values vary immensely over time and for different fuel
suppliers. In Europe especially the moisture content within the solid fuel is often causing problems,
especially if the corresponding storage and transport systems are not adequately chosen. Here the influence

of time-consolidation and compactibility of the material are often underestimated (see [7]).

However, all physical fuel properties are important for the actual structure of an installation, either for pre-
or co-processing, and the corresponding selection of machines according to the DI MATTEO Seven-Stage
Concept (SCC). In this context it is also important to develop a clear understanding of the taxonomy of
machines within a certain category of the SCC. The following section provides an overview for mechanical

conveying systems (transport) as an example for a systematic categorisation.
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Table 2 — Typical physical properties of solid alternative fuels

Comparison Middle East
Typical datas

Coal ‘ Biomass

Bulk density p kg/m?3 500 - 800 270 - 590 80 -230 70 - 180 %g(;
Moisture content % <15 <35 2 <10 <20
Particle size (2D) mm <1 <200 <50 <100 <50
Compressibility index - 1,0-1,2 1,2-3,0 2,5-4,0 5,0-8,0 33(,)5_
free flowing bad flowing, fibrous, affinity for arching,

Flow properties - time consolidating

Explosion and fire ) o to be evaluated individually,
requirements Y in general to be considered

5. Classification and Comparison of Mechanical Conveying Systems

Each mechanical conveying system is associated with a specific set of physical entities, which can be used
in order to create a generalised model for the description of a generic continuous conveying system, as

shown in Figure 4.
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»
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friction p Drive system Valtage U [V]
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Conveying cross-
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Figure 4- Generic continuous mechanical conveyor model

Here a conveyor is defined as a generic machine, which is fed with a certain infeed volume Q;,, [m*h] of a
certain bulk material. The bulk material is defined by a set of characteristic values, such as the bulk density
p [t/m?], a coefficient of friction during conveying p, etc. The conveyor itself delivers a certain outfeed
volume Q,,,; [m*h], which is usually defined to be a function of the conveying speed of the conveyor v
[m/s] and the characteristic conveying cross-section Ac [m?]. The later needs to be determined by the
geometric properties of the conveyor (e.g. width of conveying surface) and the material characteristics (e.g.
angle of repose vy [°]). By taking into consideration the in- and outfeed to the machine over time, there is a

certain buffer volume of material Q [m?] inside the machine at the time t [s]:

t
0= f [Oon = Qoueldt + Qco) )
0

An integral part of the conveyor model is the associated electrical drive system, which is mostly an
interpretation of an electrical motor. The motor is associated with a certain speed ng [1/min] and a specific

mechanical power P [kW], which leads to a available torque T [Nm] to drive the conveyor:
60-P

T=c
2-m-ny

@)

However, the drive system is in most cases an electrical system, so e.g. for a standard three-phase AC motor
the corresponding entities to calculate the mechanical energy P would be the current I [A], the voltage U
[V] and the phase angle ¢ [rad] (or the corresponding power factor cos(¢)):

P = Po = Piogt = V3 U -1 cos(¢)- Ppose (&)
Thus, the proper handling of the associated electrical motors is also an important aspect during the selection
and design of a complete conveying line. Here [8] provides a more detailed introduction into different drive

concepts.

During the last decades enormous efforts have been made, to standardize all available conveying products
offered by the industry, which can be considered as a helpful step for engineers and project managers to

select the correct conveying principle for their specific applications. Here especially the Association of
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German Engineers VDI (Verein Deutscher Ingenieure) and the Conveyor Equipment Manufacturers
Association (CEMA) in America developed comprehensive guidelines for the classification of different
conveying principles and their design and main elements. For instance, the German Standards Institute DIN
proposes in their DIN 15201 standard [9] a general taxonomy and terminology for continuous mechanical
handling equipment. Figure 5 shows an example for a classification framework of Continuous Mechanical
Conveyors (CMCs) from the DI MATTEO portfolio based on that standard. It should be noted in this
context, that there is also a classification of each subcategory available, which further defines the exact
nature of the specific machine. Thus, e.g. alone for chain conveyors it is possible to distinguish between
drag chain conveyors (ODM-TKF), apron conveyors (ODM-FZF), surface feeders (ODM-GFK), etc.

The DI MATTEO Group developed since its establishment in 1961 an immense portfolio of different CMCs
for each and every possible application field and all kinds of possible bulk materials. Naturally each concept
has its own advantages and drawbacks and therefore, even today, it is not reasonable from a design point
of view to follow a one-system-fits-all approach. Especially, against the background of an increased
demand for energy efficiency and the ability to handle also problematic bulk materials (e.g. in the field of
alternative fuels [10]), it is important to choose the optimal conveying technique for a certain utilisation

carefully.

Figure 5- Classification of different continuous mechanical conveying systems

In order to give a clear guideline which conveying system or method is a preferable solution within different
application scenarios, a set of evaluation criteria was defined. Thus it is possible to define a comparison
matrix, where each conveying principle is assessed against the different criteria. It needs to be stated that

the matrix is just a first indication and DI MATTEO offers a comprehensive consulting strategy for new
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projects. Furthermore the DI MATTEO test centre in Beckum provides also the possibility to test most

available conveying principles for all kinds of bulk materials.

Table 3 — Comparison matrix for different conveying systems

Energy demand
Curve mobility
Dust formation
Capacity
Multiple outlets

Ability for elevation

Belt conveyors \

ODM-InBoxBelt \

ODM-PipeConveyor \
ODM-HoverBELT

Drag Chain Conveyor

Apron Conveyors

Screw conveyor

MovingFLOOR

|
|
|
Bucket elevator \
|
|
|

Vibrating conveyor

It should be noted, that the matrix shown in Table 3 is only an indication of the status-quo. DI MATTEO
continuously develops extensions and/or improvements for conventional systems in order to compensate

typical problems of a specific conveyor category and to increase the amount of possible applications.

Figure 6- ODM-InBoxBelt solution
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One example for such a development is the ODM-InBoxBelt, which combines the advantages of a classical
belt conveyor, such as a low energy demand, high capacities, etc., with the typical characteristics of a
complete closed conveyor (e.g. drag chain conveyor) in order to provide a solution based on a belt conveyor,
which is also dust-tight and able to protect the conveyed materials from the environmental influences. By
this, DI MATTEO is able to utilise belt conveyors also for light materials, such as residue-derived fuels
(RDF), over long distance in outside conditions without the possible occurrence of material spillages (see
Figure 6).

Another alternative for such an application field, especially for sophisticated conveying routes including a
lot of curves and inclination changes, would be the usage of an ODM-RGF pipe conveyor, as shown in
Figure 7. Here the complete conveying principle guarantees a fully enclosed material transport by nature

and therefore any undesired spillage of material can be avoided.

Figure 7- ODM-RGF pipe conveyor (left: fully pre-assembled pipe belt modules; right: example
for completely enclosed conveying of AFs with a pipe conveyor)

For more straight conveying routes the ODM-HoverBELT is an innovative product, where the belt is
actually guided by an air cushion instead of classical rollers. Thus, there are no maintenance points along
the conveyor and therefore it is possible to avoid the additional costs for catwalks. Furthermore, the usage
of the air cushion instead of rollers lowers the actual power demand of the main motor, which can be

considered as an important step towards the energy efficiency of the overall installation.

Since DI MATTEO developed similar taxonomies for other stages (reception, preparation, storage (see
[7]), dosing (see [11]), etc.) in order to guarantee that the client gets the best possible system based on
sound technologies completely designed, fabricated and implemented by DI MATTEO. Thus, each

concept is tailor-made for the specific application and the corresponding fuel characteristics.

6. Conclusion

Even if the co-processing of alternative fuels is already successfully introduced within the industry for more
than three decades, systematic and analytical approaches for a successful utilisation are not well established.

In this context it needs to be mentioned, that typical mistakes and misconceptions can be found in almost
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each and every project phase, due to missing knowledge and experience with the usage of AFs. Due to the

fact, that DI MATTEO was one of the pioneers in terms of feeding and handling of problematic fuels, a

sound basis for almost each application scenario and specific bulk material was already developed and can

be adapted easily for new projects. In this context it is always important that projects are executed with a

holistic

view, beginning from a clear vision about the requirements, over a clear specification of the

properties of the available waste streams, to a systematic selection and implementation of adequate

machineries. Since DI MATTEO is not only a consultant within this section, but a supplier of complete

turn-key installations, each project can be accompanied from the very first design of an initial concept up

to the maintenance of a fully operational installation.
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ENERGY MANAGEMENT

Energy Management
Told us
The world is not ending tomorrow

By: Eng. Osama Aly Ahmed, Egypt

Abstract:

How much is the cement industry involved in air
pollution?

Cement industry is innocent from Global warming
phenomena as 42 per cent of greenhouse gas emissions
associated with the creation of cement is recouped
from the atmosphere once the concrete is in situ. This
is good news, if true, but work is still needed to reduce
the carbon footprint of cement in order to prevent
disastrous global warming, and the opportunity exists
to turn cement from climate change villain to climate
change hero by making it carbon negative — that is,
absorbing more carbon dioxide from the atmosphere
than was used to produce it.

Introduction:

Here, cement efficiency specialist Osama Aly Ahmed
describes a case-study in which an Egyptian cement
plant was able to monitor and improve its overall
energy efficiency using a number of measures.

To assess the potential to save energy, one needs to
produce an energy budget to get a feel for the existing
situation. Key factors in producing such a budget
include:

A. Management commitment: The managing director
must approve such an energy policy. There must
be clear communication between management
and the team that is using data to monitor and
improve performance. Communication is also key
within the team. Findings and reports should be
published in common areas of the plant and the
head office should be informed of progress.

B. Planning: Commitments to energy policy must be
translated into objectives, targets and action plans.

C. Roles and responsibility: Roles must be identified
for all persons that have a direct influence on
significant energy use. They must be documented.

D. Scope: A scope must be outlined. What is and is not
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included? This may include looking only at power
consumption, thermal energy or a combination of
the two.

E. Boundaries: Where does the ‘plant’ begin and
end? This must be clearly defined. Will the
admin-istration buildings also be included or just
the main plant equipment? Will the quarry be
included or not?

F. Legal: The project must comply with legal
requirements. This is often done on a monthly
basis according to applicable local legal and other
requirements related to energy use and efficiency.

Qutline Steps

The main aims of energy analysis and budget include
identifying and documenting all of the significant
energy uses within the defined boundaries, obtaining a
baseline of energy performance, identifying indicators
to use in measuring progress against the baseline, setting
energy objectives and targets and, finally, establishing
an energy action plan. The energy management system
must be evaluated at least once a year and what are
the improvements made based on the results of the
evaluation. In more detail this will include:

1. Recording main electricity bills and sub-meter data;
2. Analysing past, present and future energy use;

3. Identifying and quantifying significant energy users
(SEV);
4. Identifying drivers affecting SEU levels;

5. Developing baselines and performance indicators
for each SEU;
6. Review operational control for all SEUs

7. Technical energy audits

8. ldentifying  opportunities  for  improved
performance, review and decide action plans.

Useful questions include: How much energy was
used in the 12 months ending last month? How much
did it cost? How much was used during the previous
year? How much will be used in the next 12 months?
How does this compare to the target? Why are there
deviations? Is the plant using too much energy? If so,
how much should it be using?

A Cement Plant in Egypt

Using each of the eight points above in turn, we shall
now look at an Egyptian case study. This cement plant
is one of the most modern cement plants in Egypt; it
produces around 5500t/day of clinker. It uses heavy
fuel oil as its thermal energy source, having one vertical
raw mill and one vertical cement mill. It uses bucket
elevators to take raw meal to the preheater and all of
the silos.

It was decided that the plant would focus on electricity
use and the use of heavy fuel oil and that the boundaries
would include the production line (raw mill, preheater,
kiln, cement mill, plus utilities) and all the buildings
within, including the plant fence. The quarry was not
included.

1. Table 1 shows the plant energy consumption for
2013 to 2016 inclusive. Energy management
began in June 2016.

2. Figures 1 & 2 show data relating to energy use
in 2015, the baseline year. It can be seen that
consumption is resulting in rising costs that do
not hit the required budget for both electrical use
and heavy fuel oil use.

3. The SEUs are shown in Figure 3. The scope in
saving energy is related to a three axis target of
increasing running time, decreasing stoppage
time and keeping maintenance to scheduled
periods only.

4. Looking at just the vertical cement mill (See Table
2), it is possible to calculate the energy intensity
index (EIl) by comparing the baseline data with
new monthly data. This should be less than 1,
indicating improvement on the baseline. Table
2 and Figure 4 show that this has already been
achieved. The difference between the actual and
expected consumption values should be negative
and the cumulative summation of the difference
should be on an infinite downward trend. The
trend of specific energy consumption can be seen
in Figure 5.

It is important not to lose sight of customer satisfaction
throughout an efficiency drive. The average properties
for cement produced during each month of 2016 is
shown in Table 3. It shows that the average surface
area according to Blaine was 3424cm?/g. There is
significant potential to increase the amount of energy
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saved by reducing the separator rotor speed, while remaining within the customers’ requirements. Continued
monitoring of the coarse portion that is recycled from the separator is recommended so that the separator speed
can be kept as low as possible without allowing the coarse fraction through the separator.5 & 6. Each of the SEUs
has operating parameters that affect their energy use. As for the cement mill rotor speed (above), each needs to be
identified, quantified, recorded and communicated, monitored and controlled through identified measuring points.
This will achieve accurate monitoring and identification of opportunities.

7. The recommendations of audits should be included in the opportunities list, see below.

8. The opportunities list is a list of all known opportunities to improve energy performance, including those
that may be rejected. It must be assigned to a designated staff member, along with a target completion date,
enabling an action plan for each upcoming period. The opportunities list unlocks new horizons for sustainable
development based on business sense by examining the potential for retrofit solutions, renewables and alternative
energy sources. A selection of projects has been identified and is shown in Table 4.

The table below indicates plant data for energy consumption through 4 years

ER1
Electrical S.P Power Thermal S.P thermal S.P. heat
. . Consumption Cons
Year Production | Consumption | Cons. Kwh/ cons.
kWh Kcal /Kg
kWh ton Kwh/t
2013 1,523,185 131,376,400 86.251 1,530,907,499 1,005
2014 1,200,450 126,719,700 105.56 1,198,732,500 998.5
2015 1,702,324 142,389,400 83.644 1,708,479,463 1003.6 815
2016 1,869,555 155,784,699 83.327 1,676,069,123 896.5 799

Table 1: Summary of energy use at Egyptian cement plant, 2013 - 2016.

From above table we have started our energy management system since June 2016, and we were surprised by
huge amounts of information without any comment as long as it is within limits

The world Best Available

Technology (BAT) = 2.92 GJ/t

The national BAT value = 3.53 (The most efficient plant of the analyzed companies in Egypt)

Our case study BAT value = 3.52 GJ /t
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The above table indicates that no improvement took place electric consumption, at 0.3%.
But for heat energy there is big improvement, at around 12%

Now our thoughts are considering it as a race to bottom (more and more saving)

ER2:

All graphs shown below are for 2015, and they indicate an increase in annual consumption vs cost and budget
either in electric or heavy oil so plans must be established to allocate these problems.

For Electric energy

Figure 1:
for electrical
energy.

For Heavy oil

Figure 2:
for thermal
energy.

H cement mill
M packing
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Pie chart 2015 Thermal and electrical energy balance

3,935,300 B Raw Mill

B Kiln Electric

= Cement mill

M Total non SEU

Total SEU 128,529,300 97%
Total non
SEU 3,935,300 3%
132,464,600
Total consumption 100%

Figure 3: Energy used by SEUs and non SEU activities at the Egyptian cement plant in 2015.

Significant Energy Usage SEU:

1 Raw Mill Mill Production Auto 49,816,400 38%
2 Kiln Electric Kiln Production Auto 33,651,400 25%
3 Cement mill Mill Production Auto 45,061,500 34%
3 | Total non SEU - Auto 3,935,300 3%

Our scope in saving energy is related to 3 axis increasing running time, decreasing stoppage time and keeping
maintenance stoppage in scheduled periods.

ER4, 5: for all SEU Raw mill, Kiln (electric — heat), Cement Mill
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Cement mill

Base Year
(2015)
Electrical Energy 2015
Driver Expected | Difference
Date Production Con demand Intensity (excess) CUSuM SEC AVE.
(ton) Energy (KWh) Index (KWh) (kWh) (kWh/ton) SEC
(kWh) (Ell) (kWh/ton)
Jan-15 90,361 | 4,328,100 47.89788
Feb-15 55,245 | 2,382,100 43.11883
Mar-15 93,956 | 2,932,600 31.21248
Apr-15 107,838 | 3,383,700 31.37762
May-15 107,712 | 3,359,400 31.18873
Jun-15 111,728 | 3,504,400 31.3656 | 34.64464
Jul-15 91,027 | 3,056,800 33.58125
Aug-15 135,040 | 4,369,800 32.3593
Sep-15 130,471 | 4,470,900 34.26739
Oct-15 124,274 | 4,092,000 32.92724
Nov-15 142,131 | 4,694,200 33.02739
Dec-15 174,665 | 5,835,900 33.41196
Jan-16 141,032 | 5,024,300 | 4,625,957 1.0861 398,343 | 398,343 | 35.62525 | 34.64464
Feb-16 144,812 | 5,355,600 | 4,730,868 1.1321 624,732 | 1,023,075 | 36.98312 | 34.64464
Mar-16 195,483 | 6,370,300 | 6,137,188 1.038 233,112 | 1,256,187 | 32.58753 | 34.64464
Apr-16 149,884 | 5,053,700 | 4,871,626 1.0374 182,074 | 1,438,261 | 33.71749 | 34.64464
May-16 145,243 | 5,372,400 | 4,742,830 1.1327 629,570 | 2,067,831 | 36.98905 | 34.64464
Jun-16 94,910 | 3,614,100 | 3,345,884 1.0802 268,216 | 2,336,047 | 38.07923 | 34.64464
Jul-16 109,702 | 4,053,000 | 3,756,429 1.079 296,571 | 2,632,618 | 36.94546 | 34.64464
Aug-16 162,763 | 5,746,200 | 5,229,081 1.0989 517,119 | 3,149,737 | 35.30409 | 34.64464
Sep-16 104,353 | 3,314,300 | 3,607,966 0.9186 | -293,666 | 2,856,072 | 31.76047 | 34.64464
Oct-16 194,794 | 5,750,700 | 6,118,072 0.94 | -367,372 | 2,488,700 | 29.52196 | 34.64464
Nov-16 152,019 | 4,779,100 | 6,467,718 0.8869 | -731,718 | 1,756,982 45.491 | 34.64464
Dec-16 207,392 | 5,736,000 | 4,930,890 0.9692 | -151,790 | 1,605,192 | 27.65777 | 34.64464

Table 3: Key data and efficiency data for the Egyptian cement plant’s cement mill in 2015, 2016.
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Al4 B33
Slope 27.754074
Base load (intercept) 711744.751
R2 0.81073053
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Energy intensity index

Energy intensity is better to be less than 1 and it is already achieved
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Figure 4: Energy-intensity index (EII) throughout 2016.
Difference between actual and expected
As shown, that difference must be negative.
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Specific Energy Consumption
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Figure 5: Monthly specific energy consumption in 2016, showing 2015 average. ggig :
Review of cement quality according to customer satisfaction
Strength (N/mm?) Setting Time

Sample

o Date 2oy sepay | Mt Final BLAINE
(min) (hr:min)

1 Jan 18.39 53.15 229 4:36 3725
2 Feb 20.01 50.19 199 4:33 3747
3 March 20.25 52.54 216 4:32 3690
4 April 20.22 51.00 230 4:38 3545
5 May 21.10 52.47 247 5:30 3351
6 June 18.54 51.74 245 5:28 3285
7 July 17.65 52.59 237 5:26 3290
8 August 18.26 52.31 221 5:20 3291
9 Sep 19.40 53.68 230 4:53 3299
10 Oct 19.90 53.11 228 4:56 3274
11 Nov 20.51 53.27 220 4:35 3290
12 Dec 19.30 228 4:51 3298

Average value for Blaine is 3424 and there is a big potential to increase production and save more energy through
reducing separator rotor speed, taking into consideration the strength of cement produced. We should keep
monitoring coarse portions, which are recycled from separator with a view to become at its minimum in order to

avoid more energy consumption through decreasing separator speed to minimum, in order to make sure that most

of fine product is not recycled in closed loop inside the mill.
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Table 5: Opportunities identified by the Egyptian cement plant, along with costs, payback time
and priority level.
1 Egyptian Pound (EGP) = US$0.056 or Euro0.053 as at 9 February 2017.

. . Capital Operation Ex. .
Project SEU Saving Cost Cost Payback | b, ation Risk
Description
EGP EGP EGP month month Eval.
By paas Kiln 10M 0 0 immediate 3 2
reduction
compressed Al 1M 0 0 immediate 3 1
air leakage
operation Kiln 1M 0 0 immediate 3 2
optimization
Quality | Kiln , Cement 1M 0 0 immediate 3 3
optimization mill
Heat Kiln 15 M 75 M Not 60 9 5
recovery estimated
Training Encouraging continues identification of opportunities

Throughout the implementation of energy management
practices, it is important that all staff be aware of
the programme and its main targets. To help, it is
advisable to keep both soft and hard copies of all
energy manuals, bills, policies and audits. Management
reviews, meetings, maintenance records, process and
maintenance procedures should be used in designing
and conducting reviews of all projects, from the very
small to the very large.

Conclusion

The implementation of energy management systems
in cement plants is both easy and cost effective,
given strong commitment from management and the
availability of adequate technical resources. In the
case of the Egyptian cement plant, zero or low cost
measures have proven to be a strong tool in convincing
all company staff of the potential benefits that can be
achieved if a commitment to continuous improvement
becomes an integrated part of the company’s culture
and day-to-day behavior.

In general, management should provide all necessary
resources and required information to enable the
company to achieve its energy objectives and targets.
The system should help the plant management to
commit to:

Reduction of the energy intensity on continual basis

to improve energy performance throughout the
organization

Developing a framework to set and follow up energy
objectives and targets

Using energy efficiency and energy performance
concepts in the design of new modifications and
replacement of process systems

Compliance with applicable legal and other
requirements to which organization subscribes, related
to its energy use and efficiency

Ensuring and support purchase energy-efficient
products and services.

All of the pervious steps shall be regularly reviewed,
and updated as necessary.

Wewouldbegladtointroduce our consultation
services for cement training courses, in
addition to Establishing Energy management
System to your plant

Eng. Osama Aly Ahmed

Engineering Consultant
cemgate@gmail.com

Cellphone: 00201064170712
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KGD Bogiflex benefits (CMD)

By: CMD Gears, France

The running behaviour of the kiln
significantly impacts on the running
conditions of the pinion and girth
gear. With this as a starting point
CMD of France developed its
Bogiflex KGD kiln drive. In this
article, the company explains its
benefits to users.

The performance of a cement plant
heavily relies on the performance
of the kiln and the stability of its
running behaviour. The kiln drive
system is usually not considered
as a key component for enhancing
performance of the kiln, but rather

is only looked at in case of failure.

By introducing the Bogiflex KGD
(Kiln Gear Drive), CMD’s aim
is to make the drive system an
integral part of kiln performance
by enhancing its reliability and
performance.

Conventional kiln drive systems
In the vast majority of plants, kiln

drive systems include a girth gear
and a pinion. This basic concept

Figure 1: the open gear set is
often the weak point in
conventional kiln drive systems

has existed for more than a century
and has not seen any form of drastic
reinvention since.

Today’s conventional kiln drives
(see Figure 1) therefore include:

»  Agirth gear, mounted onto the
kiln via an elastic assembly
system

e A pinion meshing with the
girth gear. This pinion usually
has wider teeth than the girth

Figure 2: example of girth gear teeth deterioration due to

incorrect meshing conditions

gear to cope with the axial
movement of the kiln

e A gearbox driving the pinion
through a gear coupling.

The weak point in this drive system
is usually the open gear set (pinion
and girth gear). It takes effort and
care to obtain consistently good
meshing between the pinion teeth
and the girth gear teeth. Indeed,
these meshing conditions depend
on the position, deformation and
movement of the girth gear.

Kiln running behaviour- the idea
behind the Bogiflex KGD

Kiln running behaviour greatly
impacts the running conditions of
the pinion and girth gear.

Deformation of the kiln shell is
prone to modify the girth gear
geometry, in the following ways:
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e A kiln shell thermal or
mechanical crank will impact
on the centre distance between
the pinion and girth gear and
lead to wobbling

e A Kkiln shell eccentricity will
impact on the geometry of
the girth gear (axial and radial
runout) and affect the centre

distance and/or alignment
between the pinion and girth
gear

e In general, deformation and
movements of the kiln shell
will negatively affect the
working conditions of the
pinion and girth gear.

The way Kilns are run (for example,
the increased use of alternative
fuels), can impose higher kiln shell
temperature and can even amplify
the above-listed issues.

By introducing the Bogiflex KGD
(Kiln Gear Drive)) CMD’s aim
is to make the drive system an
integral part of kiln performance
by enhancing its reliability and
performance.

The open gear set meshing
conditions are therefore modified,
which can lead to pinion and
gear damage by imposing higher
contact stress than what the gears
are designed and manufactured
for. The following phenomena can
therefore occur: pitting, scratching,
flaking, high teeth wear. This also
means an increase in girth gear.
vibrations, and in extreme cases,
seizure or failure.

In  recent years, self-aligning
pinions were introduced to improve
the pinion/ gear meshing. However,
this type of pinion only deals with
the tilting of the girth gear. It does
not take care of its movement or
runout, and therefore only partially
improves the situation.

Bogiflex KGD mounted on kiln

The Bogiflex KGD concept

This led CMD to develop a
completely new solution, to solve
the listed issues.

The solution was actually already
in CMD’s toolbox. The Bogiflex
basic concept had been created in
the 1960s and was already used
in many steel or sugar industry
applications.

The Bogiflex is a floating and self-
aligning gearbox. Self-alignment
capability is allowed by the fact that
the gearbox output pinion, thanks
to some degree of freedom, self-
aligns automatically to the driven
gear wheel.

A few years ago, the decision was
taken to develop a modern version
of the Bogiflex for kilns. A fruitful
partnership began with the Holcim
Group that resulted in the creation
and application of this new type of
kiln drive system.

The Bogiflex KGD is a drive
system which floats on and is self-
aligned to the kiln girth gear. It
follows the movement of the girth
gear, and therefore kiln shell, in
every direction. It compensates for
any kiln deformation or movement
and To ensures that pinion-girth
gear meshing conditions are always
constant.

The CMD Bogiflex KGD

components include:

e Girth gear, mounted on the
kiln via tangential blades. It
is 100 per cent manufactured
by CMD and sister company
Ferry Capitain, and can be
made either of cast steel or
cast iron

*  Bogiflex itself, meshing with
the girth

Recent developments in gear, and
supported by the reaction arm

« Cardan shaft

 Primary gearbox

« Auxiliary drive

* Lubrication units

* Girth gear cover.

The girth gear and Bogiflex were
designed to be standard components
and therefore allow commonality of
spare parts between several plants.

The tuning of the drive reduction
ratio is obtained by adjusting
the specification of the primary
gearbox.

Three standard sizes of Bogiflex
KGD units exist so far which cover
most existing kiln sizes (see Table
1). CMD can deliver the entire
system.
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f

Figure 4: Bogiflex KGD cross-section view

Figure 5: Bogiflex KGD axial

and tilting movement capacity

Table 1: Bogiflex KGD range

KGD size  Kiln shell Max driven torque
£(m) at the shell(Nm)

KGD20 >4.6 1,000,000
KGD26 4.6-5.2 2,300,000

KGD32 s, >4,000,000

How does the Bogiflex KGD work?

The Bogiflex itself includes the main

pinion, meshing with the girth gear.

Two pinion rollers are mounted on
the pinion shaft, at each side of the
pinion, and roll onto two girth gear
external tracks (these tracks are
cast in at each side of the girth gear

Figure 6: Bogiflex KGD radial
movement capacity

Figure 7: example of Bogiflex KGD26 in operation
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Figure 8: example of Bogiflex

KGD20 during installation

teeth). Thanks to the “pushing effect” (the angle formed
between the meshing forces and the reaction arm
position actually pushes the pinion towards the girth
gear), the pinion rollers are permanently in contact with
the girth gear tracks. This maintains a constant position
of the pinion versus the girth gear, and therefore constant
centre distance and alignment.

Another set of rollers, mounted in the Bogiflex casing,
roll onto two girth gear nternal tracks. They are only
useful to maintain the Bogiflex in position when the
kiln is stopped or rolling backwards.

The Bogiflex’s freedom of movement is enabled by the
possibility of axial movement of the input pinion inside the
Bogiflex, and by the fact that the Bogiflex is linked to the
foundations via an articulated reaction arm.

Low-and high-viscosity oil circulation systems are
supplied with the Bogiflex. Thanks to their integrated
monitoring, they ensure the safety of the drive.

Bogiflex benefits
Some of the obvious benefits brought by the Bogiflex
concept are:
* constant position of pinionto to the girth gear
and, therefore, constant meshing conditions
and excellent load repartition on the pinion and
repartition on the pinion and gear teeth
« adirect consequence is the increase of pinion and
girth gear life
 reduction of shutdown risk thanks to stable
working conditions

« no more pinion alignmentrequired.

The globalisation and standardisation of the concept

also bring other advantages:

«  safety of the integrated oilcirculation systems

¢ integrated monitoring system (for vibration,
temperatures, optional monitoring of torque
available)

e standardised spare parts,which can be shared
between several plants

* reduced foundations requirement (the Bogiflex
itself is only supported by a reaction arm), which
allows its use for new Kkilns as well as for the
replacement of existing drives.

These technical advantages make the Bogiflex KGD
solution a cost-effective system as well as demonstrated
by the net present value (NPV) calculation carried

out by Holcim.

Proven in the field

A total of eight units have been ordered so far, and five
units are already operating in various plants across
the world. They have proven to perform as they were
designed and have resulted in very smooth kiln drive
running.

Conclusion

The Bogiflex is an innovative and reliable solution for
the kiln drive applications.

Its versatility allows it to be used on either new kilns or
existing kiln drive replacements.

Email :.wesam.manal@cmdgears.com
www.cmdgears.com
www.ferrycapitain.fr
www.legroupecif.com
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trol Company Reerth
Bosch Group

WHY USE HYDRAULIC DIRECT DRIVE SYSTEMS
IN THE CEMENT INDUSTRY?

In a cement plant, the gigantic rotating kiln is the heart of production and has to work 24/7. This makes it a
perfect application for hydraulic direct drive systems, which offer unbeatable reliability, exceptional uptime,
high starting torque and great flexibility. Not only do they withstand vibrations, they also make it possible to start
up the kiln without any overdimensioning of the drive system.

The number of hydraulic direct
drive systems is steadily increasing,
especially in applications such as
kilns, crushers, feeders, mills and
roll presses. Wherever variable
speed, power sharing or high
starting torque is required, and
wherever shock loads occur
frequently, hydraulic direct drives
should be the first choice.

A Hégglunds hydraulic direct drive
system from Bosch Rexroth allows
a large kiln to be driven at variable
speed, adapting rpm to the current
production, while still offering the
capacity to start up from standstill.
It also balances the driving forces,

thus eliminating the transfer of o615 are mounted directly on  complex attachments, which saves

vibrations to the machine. The he grive shaft without gearboxes, —space, installation time and cost.
compact, low-weight Hagglunds o ngations, special frames or
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If the risk of shock loads and the toughest environments are part of your every day, you’re
probably looking for robust drive and control solutions. If so, turn to Rexroth. Our wide range
of reliable direct drive systems makes it easy for you to optimize your machinery and process-
es. You can focus on your core business, while our high-quality solutions and global network
give you full peace of mind. Contact us for the ingenious solution that’s right for your needs.

The Drive & Control Company Reerth

Bosch Rexroth AG
www.boschrexroth.com/cement

Redundancy and

reliability Hagglunds hydraulic direct drive systems
have proven invulnerable to harsh environments and
varying production with their unique ability to handle a
starting torque of 3-4 times the running torque — without
overdimensioning of the drive system. When multiple
hydraulic motors are used, they provide a high level of
redundancy and perfect load-sharing. Moreover, since
the motors are connected hydraulically and share the
load equally, they minimize wear.

Anhydraulic direct drive system is used both for the main
drive and for the auxiliary drive during maintenance
and emergency stops. Unscheduled shutdowns are not
acceptable for cement plants, not only because the kiln
is the key to production, but also because a stop can
easily deform or break the kiln due to the extreme heat
that arises inside during standstill.

Unbeatable flexibility
With a hydraulic direct drive system, a kiln can be
dimensioned for all operating conditions and kept in

continuous operation. The rotation speed can easily be
adjusted as required —ranging from zero up to maximum
speed with the same high degree of reliability.

“Flexible speed control not only lets you increase
production, but also results in better quality, since you
can experiment to find the optimal feed-speed ratio,”
says Per Astrom, Industry Sector Manager, Mining and
Material Handling & Cement, at Bosch Rexroth. “No
matter how much or how little you feed in, you always
end up with great-quality raw material for cement. In
this way, future capacity increases or reductions can be
achieved more efficiently and with greater flexibility.”

Less installed power

Bosch Rexroth offers a flexible drive system concept
for kilns and drums that allows less power to be
installed while achieving a more compact system
with the same flexibility as before. This concept takes
advantage of the possibility to use tandem Hagglunds
motors, connecting two motors to each shaft. It also
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creates an adaptive system, where drive parameters can be changed during operation to maintain the *sweet spot’
and make the production more efficient. This is achieved through the built-in control system in the Higglunds
drive unit, which supplies the hydraulic motors with the necessary hydraulic power. The drive unit can be located
anywhere convenient and communicates with the DCS via any interface.

“With this solution our customers can achieve higher productivity, flexibility and reliability, adapted to the actual
production need,” ays Astrém.

Low lifecycle cost

Hégglunds hydraulic direct drive systems from Bosch Rexroth offer an excellent solution for reliable and
uninterrupted production, which is exactly what is demanded for tough applications like kiln drives. Complete
retrofit kits for upgrading existing kilns are available and can easily be installed during a scheduled maintenance
stop.“T have customers who installed our drive systems five or ten years ago and haven’t had a single unscheduled
shutdown since. All in all, we offer a lower lifecycle cost, thanks to higher productivity coupled with less
maintenance and downtime,” concludes Astrém.
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RUARRY MANAGEMENT

Block Model Based Cement Quarry Optimization

By: Pawel Kawalec, PhD! and Cornelis Bockemiihl, PhD?

1 Kawalec Consulting GmbH, www.ptkawalec.com
2 Cobo GmbH, www.cobo.bockemuehl.ch

Introduction

Do you face problems with buildups in the preheater
tower? Or thick coating in the kiln? Ring formations?
Elevated emissions? Customer complaints? All of that
may come from insufficient quality management in
the quarry. This is well-known in cement plants, and
quarries are being blamed for it.

I used to know a plant manager, who force the quarry
manager to sign a commitment to always deliver
according to some specified quality constraints. He was
very proud of his solution — addressing the problem at
the source — but there was a catch: The quarry manager
had no means whatsoever to deliver on his commitment!

So, what were the options of a quarry manager? He
would go only for those layers where the grade and
contamination were not an issue, avoiding certain
geological units altogether and remove them to the
waste dump. If all this did not help, the plant needed
to use expensive correctives for adjusting the kiln feed.
All that is fine if you have infinite land reserves and
a "friendly" geological setup, but for all others it will
end up in an early termination of cement production
altogether — because the quarries are exhausted.

In this article we are going to explain some other
options and show you how to optimize and schedule
your cement quarries for more reliable quality control,
lower wasting and correctives consumption and an
extended lifetime.

First, we need to take a closer look at the entire raw
material quality management process. It includes
exploration, analytics and planning, and yes, you will
not get it for free: You need to invest in, but at the end
you will see a benefit that exceeds these expenses by
far!

The impact of raw materials on the cement
production process

Raw materials extraction is an essential part of the
cement production and contributes significantly to cost

and quality of the final product. This is true in two ways.

First of all, a permanent supply of adequate amounts of

raw materials is a precondition of operating a cement
plant at all. So, this is the first challenge for mines
planning and operation: ensure this steady supply
following the mining state of art, dealing with weather,
natural phenomenon’s, environment, biodiversity,
communities, OH&S and many more, for the longest
possible period of time.

On top of this, qualities do also matter. Plant design
is based on average parameters and operation will be
optimal if these parameters are always met. But natural
raw materials are variable, and if this goes directly into
production it will affect cost:

e High electrical energy consumption
homogenizing the raw material.

e High and unstable consumption of expensive
corrective materials (e.g. bauxite, high grade
limestone etc.).

»  High wear of the vertical roller mill if no attention
is paid to quartz, often even as flint.

»  Higher fuel costs and refractories consumption
due to fluctuations in the thermal process.

e Little use of cheaper alternative fuels and raw
materials which bring their own variability from
other industries, so their usage is extremely risky
without proper raw mix control.

*  Need to use "cleaner", more expensive fuels, like
natural gas, to comply with emission limits.

for

Often cement raw material supply is only understood
in terms of limestone, but even the highest-grade
limestone has no value without a second component —
clay, shale etc. What counts is thus not only limestone,
but the constant delivery of the right mix of primary
and second component. In many cases the "lower-
grade™ limestone is already much closer to the needs of
cement production than the very pure "good" material.

Most of the time, additional corrective materials such
as high grade (“"sweetener") limestone, bauxite, iron ore,
sand or others are required as well. But even in small
amounts they add considerably to the production cost,
so this should be minimized, and suitable inexpensive
alternatives need to be permanently evaluated. In the
best case these can be found even in the own quarries
— if all the materials have been properly explored and
analyzed! It happens too often that exploration only
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looks at the limestone or second component, considering
everything else as "waste", so opportunities are missed.
In some of my projects | showed that overburden could
replace or reduce the use of costly external materials.

Minor elements and oxides (chlorine, magnesium,
sulfur, organic carbon etc.) need to be monitored as
well because they can either badly affect the process
and product quality or lead to emissions above the
allowed limits. Controlling them in the quarry is often
the only option to do something about them: While
main parameters such as silica and alumina ratio can
easily be handled with correctives, this is not true for
too high amounts of detrimental minor compounds.

Finally, also physical parameters do matter. Depending
on geological and climatic conditions, raw materials
can be dry or humid and sticky, hard or soft etc.
Knowing these parameters in advance is crucial for the
plant design — also for the second component: number
and type of crushers, bins, weigh feeders, conveyors,
preblending piles etc. Plant design issues should of
course be known before the plant is built.

At the kiln outlet the results of all previous efforts
become evident — with nothing to be done if the results
are negative: off-spec clinker cannot be sold, and
marginal qualities lead to reputation damage and cost
market share.

Figure 1 In this article we are looking at the cement plant from the quarry perspective.
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Deposit investigation and block modeling

Quality management at the source is the key to handling all the issues described above, and it starts with
exploration, modeling and planning. And for all these steps, all the materials that exist in the foreseen deposit area
should immediately be included — even if at first they do not look like being useful: It was already pointed out that
in some cases this impression may be wrong.

The initial exploration steps will be geological desk studies and field work, followed by core drilling and sometimes
supplemented with production rig drilling. Drilling is the most expensive part of the exploration process, so it
is important to prepare it well by collecting all available geological information in advance and plan the drilling
campaign accordingly. Geophysics can also help to complement the geological information.

The resulting database of georeferenced chemical analyses, together with other information, will go into a
geological model that represents in 3D the geological units and tectonic structure. Then a block model can finally
be calculated (see figure 2). The block model attributes are calculated from the sample database and the geological
model using geostatistical methods.

Figure 2 In a block model the deposit rock volume is divided into rectangular blocks. Qualities and other
parameters are assigned to every block and can be visualized with colors.

A block model approximates the reality in terms of qualities. The reliability of the model depends on input data,
methods used and not the least on the skills and experience of the modeling expert. Doing all this properly costs
of course money but saving here in the wrong place costs much more! Figure 3 illustrates schematically the cost
structure of the entire exploration and modeling campaign and shows that in order to save cost:
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»  spend enough effort for a good planning of the drilling campaign (desk study and field geology), to minimize
the number of required drillings, and

» spend money for a high quality, certified laboratory for sample analysis, and invest in the generation of
good geological and block models — because otherwise even the most expensive drilling campaign will only
deliver unreliable information.

Cumulative costs

Mapping sampling and amalytics Rlnck model
Mk sludy Drilling campaign Geological maodel

Stage of deposit investigation

Figure 3 Cost structure of an exploration campaign: By far the most expensive step is the drilling campaign,
but the reliability of the result equally depends on the quality of every single step: the chain is as weak as
the weakest link.

The block model is now the base for numerical optimization and scheduling of the quarry production based on
quality constraints.

Again, there is a cost related reasoning that easily justifies the efforts done for planning and more selective mining

in the quarry according to the plans. The important question is: What is the cost of handling quality deviations at
the different stages of the process between quarry and market (see figure 4)? The answer is clearly: the later the
deviations occur the higher the cost for correction or mitigation — up to the loss of production that results from
off-spec clinker.
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Figure 4 Cost for correction or mitigation of quality deviations at different stages of cement production
between quarry and market

Planning software — a historical background

In the 1960-ies first attempts were made to define algorithms and use computers for optimized planning in the
mining industry, based on block models. The metal miners were forerunners, and until now their needs are
dominating the market of planning tools — see figure 5.

Figure 5 Development of computerized mines planning concepts. The methods going back to Lerchs-
Grossman (LH), like the Whittle software, are nowadays dominating the resources and reserves estimation
in metal and other major mining industries. Direct Block Scheduling (DBS) methods are solving the same
optimization problems in a stricter way, but they require computing power (like 64-bit hardware) that is
only recently available. However, mining for cement faces different challenges and the market of available
software is much more restricted.
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Mining for cement raw materials must solve different optimization problems from different starting points. Since
these mines tend to be much smaller, the market of available software is much more limited. The differences can
best be summarized with the following table:

Ore mines Cement raw materials

depends on the "ore grade", like |cannot be defined because it
Value of a block |%Cu, Fe etc. and market situation|depends on mixing opportunities
with other blocks and materials

for mining, handling and dto.
Cost of a block ) & &
processing
below which the cost for does not exist

handling and processing exceeds
Cutoff grade .
the value, so the "ore" becomes

"waste"

net present value (NPV), i.e. the |maximum quarry lifetime, thus
discounted benefit (value minus |maximizing the clinker and

. . . . |cost) of all blocks together. cement production of the plant,
Main optimization

¢ ¢ Discounted means that a benefit |always providing constant raw
arge

has the more value the sooner it |mix quality, to generate the
can be realized highest possible return from the
investment in the plant

A first software that was independent of all the ore mining tools but specialized for cement raw material mining was
developed at Holderbank (later Holcim, now LafargeHolcim) in the 1980-ies: QSO Expert (Quarry Scheduling
and Optimization). Initially it was sold also to externals, but since the end of the 90-ies it is restricted to plants
within the group. QSO can optimize multiple deposits, handle many different constraints for each one of them and
include external corrective materials.

This is where the new AthosGEO software is supposed to step in. It's going to be a brand-new software, ready for
production only within a few months. Still it is based on many years of experience of working with QSO and its
concepts in many different geological, economic and legal environments throughout the world. Like SimSched
DBS it also uses the opportunity of more advanced computer hardware, namely 64-bit technology, to address a
problem that could not be handled by QSO yet: the simultaneous production of several products, like raw mix and
a high-grade filler limestone.

AthosGEO in nutshell
AthosGEO supports the specific needs of cement producers at three different levels:

1. Know the characteristics of your deposit. Visualize qualities inside the deposit (block model) in 3D, display
charts and tables (see figure 7).

3For more information, see https://cobo.bockemuehl.ch.
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Figure 6 This screenshot illustrates many ways how AthosGEO supports a better understanding the
characteristics of a quarry.

2. Understand the maximum raw mix potential. A linear optimization module calculates the maximum of raw
mix that a deposit can produce, depending on quality and many other constraints, including the use of
external corrective materials

3. Step by step mining simulation. In a semi-automatic, interactive process the user finds an optimum feasible
schedule for the short, medium or long term.

The software will exist in two variants:

*  AthosGEO View is for the visualization and assessment of the deposit — the first "level" as explained above.
This variant will be offered as Open Source, like the visualization software on which it is built (ParaView).
With the option to also visualize planning results it is the right tool for the customers of a planning expert.

» AthosGEO Blend is for the planning experts, doing the optimized planning and scheduling by proper
blending of materials .

Summary

In this article we looked at the entire cement production process, but always from the raw materials and quarry
perspective. Once you understand how relatively little efforts in the quarry can generate much higher benefits
further down the line you will no longer hesitate to invest in proper deposit exploration and quarry planning.
Figure 7 summarizes once more some of these positive effects.
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a Stable clinker production process for maximum
a production with a minimum of maintenance cost

Emission control from the source through
controlling minor elements in the raw mix

/M Reduced corrective consumption means lower
production cost

Optimized quarry operation with quality control
from the source and a minimum of wasting

x Maximum quarry lifetime through proper material
blending in the quarries

/

Figure 7 benefits of block model-based scheduling

The new AthosGEO can support your efforts in that direction, but the key to make it happen is not a software, but
it's always you and your team! Using the block model for a deeper understanding of the characteristics of your
deposit and its potentials is already a first benefit because it means a major change in mindset: miners will stop
mining rocks and start mining quality instead. Which may finally trigger a new and better way of working together
between plant and quarries — far beyond blaming each other for shortcomings.

The immediate financial benefit depends on the situation. During our careers in Holcim the top saving estimated
amounted to 4 Mio. US$, and in a short time over 1 Mio US$ has been achieved. Which is a rather quick payback
for the planning efforts (the major drilling campaign was not included) — and is only one of the positive aspects!
The gain in quarry lifetime, often less emphasized by the managers because mostly not affecting short term
benefits, should not be underestimated: end of quarry lifetime is often also the end of plant production if additional
resources cannot be obtained (land, permits etc.).

Finally, do not forget the relative benefit for your surrounding and environment — by reducing emissions and
consuming less of the valuable non-renewable natural resources (rocks).

3For more information, see https://cobo.bockemuehl.ch.
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Powering Saudi Arabia's Construction Boom

Ashraf Al Natsheh, Senior Sales Director for Power Plants at Saudi Arabia MAN Diesel & Turbo — now MAN
Energy Solutions — talks to the Arab Union for Cement and Materials magazine about the challenges facing the
Kingdom of Saudi Arabia as it transforms its economy and builds infrastructure.

How is Saudi Arabia’s construction landscape
evolving?

Six major economic cities are currently being
developed across the Kingdom at a cost of more than
US$60 billion. They already require massive energy
resources and the new projects will drive up electricity
demand to an estimated 67,000 MW of installed
capacity by 2020. Exponential growth in capacity and
grid auxiliary services is needed to support the needs
for reliable energy of the multi-billion-dollar projects
materializing across the country.

Growth will be facilitated by the development of
industrial cities and free trade zones, as well as an
increasing emphasis on improving the business and
investment climate both for local and foreign investors
and the use of joint ventures.

Extensive industrial development across Saudi Arabia
is set to increase the Kingdom's total power production
capacity to more than 120 GW by 2030. Furthermore,
the drive for low-carbon power, such as nuclear and
solar capacity, is sparking a transformation across the
region.

Developments that have already begun in Saudi Arabia,
Irag and the UAE are expected to continue through to
2030, making the decade 2020-2030 good years for the
construction sector.

What specific challenges does Saudi Arabia face in
realising its development ambitions?

Almost half of Saudi Arabia’s population is under 25
years of age but unemployment in that demographic
stands at 12%. Furthermore, increased oil exports from
Russia and the United States could see Saudi Arabia
lose its dominant market share.

Vigorous construction activity - particularly around
the regions of Mecca and Medina — has also fuelled
raw material shortages and inflation in essential
construction materials, such as cement.

However, Saudi Arabia is likely to continue with
further measures for developing its industrial sectors
at a moderate pace, mainly through further leveraging
its natural advantages of cheap energy, plentiful capital,
and a prime geographic location between Asia and
Europe.

While oil remains the backbone of the Saudi economy;,
the government considers the country’s real wealth
to lie in the ambition of its human resources and the
potential of the younger generation.

The strategic vision of Saudi Arabia is organized into
three main pillars: a vibrant society, a thriving economy
and an ambitious nation.
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How will the Vision 2030 program influence Saudi
Arabia’s infrastructure development?

The Kingdom’s ambitious reform program, called
Vision 2030, aims to diversify the economy, increase
energy prices and improve energy efficiency. Without
such a transformation, the Kingdom will remain
vulnerable to swings in international energy markets.

The industrial sector is the largest and fastest growing
source of energy demand in the Kingdom, comprising
around 54% of total final energy consumption. It is here
that some of the biggest gains from energy efficiency
can be made, for example in the petrochemical sector.
Energy efficiency benchmarking is currently being
carried out for around 180 plants in Saudi Arabia’s
most significant energy-consuming industrial sectors -
petrochemicals, cement and steel.

Aspirational goals have been negotiated for 2019 and
overall these are expected to achieve a reduction of
around 9% in total energy consumption compared with
a 2011 baseline.

Under the terms of the Paris Accord on Climate Change,
Saudi Arabia also plans to avoid 130 million tonnes
of CO, equivalents per year by 2030. Diversification,
energy efficiency and renewable energy will contribute
significantly to achieving this target.

is the backbone of the Saudi

Infrastructure
economic strategy, what does that mean for national
energy sector development?

A cornerstone of the transformation of the Saudi
economy is developing and improving infrastructure.
Last year the country began construction of new
industrial cities with a clear focus on rapidly expanding
the country’s industrial infrastructure.

The Saudi infrastructure boom has helped to fuel an
increased demand for concrete, construction chemicals
and other building materials. In addition to new fossil
fuel and renewable energy projects, the country is
also seriously considering its first nuclear power plant.
Education and health care also figure prominently in
the Saudi infrastructure development program as key
corollaries of the Kingdom’s drive to diversify its
economy, enhance competitiveness and address the
rapid increase in population.

Two additional drivers behind the ambitious Saudi
infrastructure development program are the recent
increase in oil revenue and the global recession. Saudi
Arabia has accelerated its spending on infrastructure
development projects to take advantage of lower costs
of steel and other building materials and significantly
higher oil revenues.

The convergence of these factors, coupled with the
overall diversification and modernization efforts,
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presents very real opportunities for
a range of investors and businesses,
for example, the recent 40 MW
power plant installation at the
Arabian Cement Company (ACC).

How do MAN Energy Solutions
support Saudi Arabian cement
and construction industries?

Transferring 250 years of advanced
engineering experience to our MEA
partners and creating solutions
for sustainable prosperity, the first
MAN engine arrived in Saudi
Arabia in the 1950s destined for
the Saudi Cement company. To
date more than 600 MW has been
installed for the Kingdom’s cement
sector alone.

Key partners in the industry include
the Yanbu Cement Company which
has had more than 175 MW of
MAN equipment installed since
1978. The United Cement Company
has more than 50 MW already in
operation and Yamama Cement
now has more than 40 MW of MAN
equipment under commission, with
many more phases planned over the
coming years.

To date, more than 1.4 GW of
MAN equipment has been installed
nationwide and about 26 skilled
engineers are based at our offices
in Jeddah and Riyadh. This is in
addition to around 40 qualified
O&M service staff in Saudi Arabia
alone.

Reflecting the diverse industries
and applications for our equipment
in Saudi Arabia, the wider
MEA region and elsewhere, the
transition of the energy world to
decarbonisation, and the various
energy solutions in our portfolio -
we have recently changed our name
from MAN Diesel & Turbo to
MAN Energy Solutions.

How are the Ilatest energy
technologies  improving  the
economics of Saudi Arabian

industry?

With the challenging ambient
conditions, many Saudi Arabian
industrial and commercial interests
are looking for power units which
can deliver 18-23 MW at site
conditions of 50°C.

For example, our 18V48/60TS
engines are installed at Arabian
Cement sites and are able to support
the variable loads required by the
cement industry.

Our newest platform, the 45/60,
has an output of more than 25
MW and does not require derating
even at extreme temperatures.
Irrespective of site conditions,
cement customers also require the
highest efficiencies. In combination
with batteries and PV elements
the dynamics, efficiency and CO,
reduction of engine power plants
can be increased even further.

Energy grids with a growing
percentage of renewable energy
systems require energy storage and
stabilizing elements to balance the
volatile energy production from
photovoltaic power plants, for
example.

With its energy storage and hybrid
power systems, MAN provides
solutions needed for the new energy
world.

Furthermore, the flexibility
required by industrial concerns like
cement producers is well suited
to MAN solutions. For example,
Saudi Arabia is currently extending
its gas transmission network. With
the completion of the program still
at least four or five years away,
industries are able to run their plant
on heavy fuel oil (HFO) before swit
ching to gas as supplies become
available.

The sheer volume and range
of infrastructure projects under
development or planned in Saudi
Arabia alone would be enough to
make it one of the most interesting
markets anywhere. However, when
coupled with WTO accession,
modernization, plans for further
privatisation and a committed
drive to economic diversification,
Saudi Arabia presents a real and
immediate opportunity for flexible
and efficient energy equipment.

Biography: Ashraf Al Natsheh

Responsible for building customer
relationships within the middle
east region Al Natsheh supports the
MAN project execution teams right
up to customer handover.
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New Products and wedio

VEZ 3200 from Vecoplan: Single-shaft
pre-shredder with high throughput

capacity

The VEZ 3200 is suitable for the manufacture of
refuse-derived fuels from production and sorting waste,
packaging material and the high-calorific fraction of
domestic and commercial waste.

Compact. Robust. Powerful and extraordinarily
efficient. With the VEZ 3200 (Vecoplan refuse-
derivedfuel shredder), theenvironmental technology
company has developed a powerful single-shaft
pre-shredder with high throughput capacity. It is
ideally suited for the manufacture of refuse-derived
fuels from production and sorting waste, packaging
material and the high-calorific fraction of domestic
and commercial waste for use as an energy source in
cement works and power stations.

The VEZ 3200 is equipped with the latest Vecoplan
technology and combines 50 years of experience in
shredding technology with the latest know-how in its
machine housing. The VEZ 3200 was designed on the
basis of the successful VEZ 2500 TV with the objective
of developing an even more robust, more powerful and
more economic component. All areas which are subject
to particularly high forces and loadings in the shredding
process have been specifically reinforced.

Along with this reinforcement and the more compact
external dimensions, a lower loading edge has been
incorporated to simplify feeding of the machine by wheel
loaders and stacker trucks. This enables the customer
to dispense with additional conveyor equipment for
feeding the machine. The provision of input material
— in particular larger bales — is no problem thanks to
the increased internal volume of the VEZ 3200. Bales
with an edge length of 1,200 mm can be fed directly
to this powerhouse. With infinitely adjustable pusher
speed, the improved curved pusher, which is matched
to the wide variety of input material, ensures optimum
shredding, even with heavy or very light input materials.
A further new feature of the machine is that, thanks to
the enclosed design, none of the hazard points on the
outside of the machine are accessible, and sensors and
all pipes for the different media are protected against

severe contamination, falling input material and other
external mechanical effects.

The Vecoplan refuse-derived fuel shredder can be set
up in different ways: as a pre-shredder for producing
sortable and conveyable material for the manufacture
of refuse-derived fuel from production waste for the
production of particle sizes <250 mm, and as a single-
stage shredder for producing particle sizes of up to <50
mm. The high-performance cutter is distinguished by
the production of a uniform particle structure, maximum
throughput capacity and reduced heat development for
energy-saving shredding.

The rotor cutters consist of hardened individual knives
which can be used up to 4 times and can be quickly
replaced thanks to the V-shaped centring seat. This also
minimises wear and operating costs.

35-tonne powerhouse with solid steel rotor

The counter knives consist of several individual
segments which can be used up to 4 times and can be
individually adjusted from the outside. This guarantees
an optimum cutting gap, thus reducing the heat
developed and the energy required during the shredding
process to a minimum. The flanged shaft ends enable
the rotor to be changed quickly without removing
bearings and drive, thus reducing maintenance costs
and increasing availability.

The VEZ 3200 is fitted with the HiTorc® drive unit. This
revolutionary gearless drive with speed-controllable
high-torque motor is virtually maintenance-free and
generates little noise. Equipped with the latest frequency
converter technology, starting currents, efficiency and
torque are all optimised.

Current peaks can be adjusted and limited, thus
achieving significantly lower electricity costs compared
with conventional drives. The very high torque, which
is available over the whole speed range, enables
trouble-free starting under load, and reversing in the
case of overload is highly dynamic.
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The virtually maintenance free HiTorc® synchronous
motor with 155 kW replaces maintenance-intensive
drive elements such as belt drives, fluid couplings,
slipping clutches and/or gearboxes. Particularly in the
energy-intensive preparation of RDF, when using the
HiTorc® drive, operators very soon notice the energy
saving of up to 60% compared with conventional drives.

Photo 1: With the VEZ 3200, Vecoplan has developed
a powerful single-shaft pre-shredder with high
throughput capacity.

Vecoplan® AG is a leading manufacturer of machines
and systems for the resources and recycling industry for
shredding, conveying and reprocessing wood, biomass,
plastics, paper and other recyclable materials such as
domestic and industrial waste. Vecoplan® develops
and manufactures the systems and components, and
sells them worldwide in the wood reprocessing and
waste processing industries. It currently has around 380
employees at its locations in Germany, the USA, Great
Britain and Spain.

Vecoplan AG

Vor der Bitz 10

56470 Bad Marienberg
Germany

Phone: +49 2661 62670

Fax: +49 2661 626770

E-mail: welcome@vecoplan.de
www.vecoplan.com

Photo 2: With infinitely adjustable pusher speed, the improved curved pusher ensures
optimum shredding, even with heavy or very light input materials.
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New Products and wmedia

Measure true power consumption with the new
VPInstruments 3 Phase Power Meter!

VPInstruments, manufacturer of leading flow metering
equipment for easy insight into energy flows, introduces
the highly accurate 3 Phase Power Meter. This newest
addition to the portfolio measures true power, as it
measures the voltage and current of all three phases. It
provides power, voltage, current, cos(phi) and many more
electrical parameters. All of these are communicated via
the RS485 (Modbus RTU) interface. VPInstruments 3
Phase Power Meter is the recommended power meter
for permanent measurements.

Versatile and complete
The 3 Phase Power Meter comes in different voltage

ranges to fit your specific measurement applications.

Models are available for single- and three phase
configurations. The 0.333 VAC CT inputs enable
connection to universal current transformers. Or just rely
on VPInstruments Current Transformers to complete the
power measurement solution.

Applications:
»  Power consumption of compressors
»  General purpose power measurement
»  Electricity sub metering
»  Pumps, Ventilators, and many more.

Specifications:

*  Measures up to three phases

e +/-0.5% accuracy

*  RS485 (Modbus RTU) output

o Delta or Wye types available

»  For permanent installation

Monitor compressor performance and efficiency

In most production plants, the compressed air system

consumes between 10 and 25 percent of all electricity.

Monitoring the efficiency of your compressed air
equipment is key to realizing energy savings. By

combining the 3 Phase Power Meter withaVVPFlowScope
DP flow meter, which has been installed at the discharge
of the compressor, you can monitor the performance and
efficiency of the compressor. Monitoring compressor
performance continuously enables you to see changes
in efficiency which may be due to clogged inlet filters,
cooling problems, malfunctioning drains and other
maintenance issues.

The expansion of the product portfolio with this great
power meter, shows VVPInstruments’ insight in providing
the complete monitoring solution for compressed air
and industrial gases.

About VPInstruments

VPInstruments offers industrial customers easy insight
into energy flows. We believe that industrial energy
monitoring should be easy and effortless, to enable insight,
savings and optimization. VPInstruments products
are recommended by leading energy professionals
worldwide and offer the most complete measurement
solution for compressed air flow, gas flow and electric
energy consumption. Our monitoring software VVPVision
can be used for all utilities, and enables you to see where,
when and how much you can save. Our products can be
found all over the world. We serve all industrial markets,
for example; automotive, glass manufacturing, metal
processing, food and beverage and consumer goods. We
can also help your industry. Let us open your eyes and
start saving energy.

For more information, contact:

VPInstruments

Joyce van Eijk - joyce.van.eijk@vpinstruments.com
Buitenwatersloot 335, 2614 GS Delft

Tel.+31 (0)15 213 1580

Internet: www.vpinstruments.com
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BEDESCHI

MEDCEM CEMENT PLANT - TURKEY
TWO CEMENT AND CLINKER
EXPORT TERMINALS

TOTAL DESIGN CAPACITY

SINCE 1908...
TAKING THE BEST FROM THE PAST TO BUILD THE FUTURE

BEDESCHI product range covers a wide variety of equipment for Heavy
Clay Industry, Bulk Materials Handling, Marine Logistics and Mining.

BEDESCHI services range from feasibility studies and basic engineering to

complete green field, turn key installations. All design activities are

performed in house in BEDESCHI technical centers in Italy and United

States, while all manufacturing is carried out in the Company state-of-art
workshop in Italy.

BEDESCHI has followed this way of operation for more than 100 years,
resulting in complete quality control and the highest product reliability.

www.bedeschi.com

MARINE




New Products and wmedia

Schenck Process releases the world’s highest

capacity weighbeam

Direct weighing technology — for accurate weighing results

with minimum effort.

Schenck Process, the global market leader in measuring
and process technology solutions, is proud to announce
the latest generation of its SENSiQ® WB weighbeam
technology.

For more than 30 years Schenck Process weighbeams,
now all branded SENSiQ® WB, have been the standard
for tough weighing tasks, especially in the heavy duty
and harsh environment of steel production.

The latest release from Schenck Process is the world’s
highest capacity loadcell with a nominal capacity of
600 metric tonnes for installation by simple bolting
into the given steel structure. This makes it ideal for
hopper scales with a total weight of up to 2,500 tonnes
as well as for hoppers in train loading systems.

Furthermore, the latest SENSIQ® WB development

is characterized by the following improved technical

features:

» expanded operating temperature range between
-40° C and 180° C

» high accuracy, which has always been a key
benefit of the SENSiQ® loadcell generation, has
been further improved to an error of +0.07%
across the entire load range

e all loadcells of the SENSiQ® WB fulfil 1P68
requirements according to ANSI/IEC 60529.

Schenck Process customers love the simple and
cost-effective installation of these SENSIQ® WB
weighbeams. They connect directly inside the
given structure without moving parts and transmit
all disturbance forces and moments with minimal
measuring value interference. Plus, SENSIiQ® WB
weighbeams function entirely maintenance-free in the
harshest conditions, offering high long-term stability
and high reproducibility.

Typical applications are ladle turret, ladle transfer car,
scrap basket, roller table and tundish car scales as well
as silo and hopper weighers.

The full SENSIQ® WB range now includes 11,5 t, 15
t,25¢t, 40t 50t 100t 150 t, 200 t and 600 t rated
capacity types.

About Schenck Process

Schenck Process is the global technology and market
leader in applied measuring technology. We make
processes work in all areas of industry throughout
the world. For us that means improving our customer
processes in terms of reliability, efficiency, and accuracy.
Combining outstanding equipment and extensive
process knowledge, we develop and manufacture
innovative solutions for weighing, feeding, conveying,
screening, automation, and air filtration applications.
We focus on the needs of our customers and support
them through the whole lifecycle of a product. For
more information, visit schenckprocess.com
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New Products and medin

Flow Weigher DC3 — Compact weighing system
for recording of quantities and flow rate of grain

The company FRIEDRICH electronic developed the
new weighing system Flow Weigher DC3. It is applied
to continuously measure flow capacity and total weight
of flowable bulk.

The Flow Weigher DC3 is the successor model for
the long-standing model type Vertical Pipe Weigher
DCG. Several advantages and developments have been
implemented, which are introduced below.

By an optimized product conveyance inside the
weighing unit, the bulk is lead into the sensing pipe
more accurately and carefully. The system has a
wider tolerance against different product types, so the
effort to calibrate is reduced. Weighing results and
reproducibility with varying product specifications are
improved.

Furthermore the suspension of the deflection plate has
a new design, which strongly stabilizes the zero point
behavior. It increases the robustness against exterior
influences. Additionally the device was constructed
maintenance-friendly, e.g. exchange of load cell is
substantially simplified.

Another advantage of the new construction is the
enhanced grade purity. The product flows unresistedly
out of the housing, avoiding any product residues.

Due to its low installation height, the system can easily
be integrated under narrow spatial conditions. The
installation is simple, since the connections can be
assembled with regular clamping rings. Standard feed
is with 45° inclination, but it can also be implemented
under 0° alignment using special feed deflectors.
Through this arrangement, system can be installed in
vertical conveying pipes.

In case of abrasive bulk or high throughput rates,
product conveying parts can easily be equipped with
low-wear protection sheets, which stretch life cycle
time.

The new DC3 weighing system is also integrated in the
Automatic Dampening System NC8, providing highly
reliable measuring results to calculate water dosing
amounts.

All common cereals, animal feed, granules, pellets, but

also bruised grains and various grinded products can be
applied for weighing. The system is also suited for the
application with seeds and can optionally be supplied
in stainless steel qualities (AISI 304 / AISI 316).

In summary, the Flow Weigher DC3 — being considered
as successor model to the Vertical Pipe Weigher —comes
with many improvements which derive from practical
field experiences of recent years. These improvements
enhance the system to provide practicable, accurate,
reliable, robust and easy-to-handle services. The Flow
Weigher DC3 marks an important milestone for the
weighing equipment of the company FRIEDRICH
electronic and comes as an essential element of product
modernization in the company portfolio. Further
innovations will follow in the near future.

For further information please visit our website
www.friedrich-electronic.com.

Fig.: The new DC3 weighing system is the improved
successor model of the renowned Vertical Pipe Weigher,
which was also developed by FRIEDRICH electronic.

m Cement and Building Materials Review No.73 September 2018



Global Cement Events 2019

For details, please visit each event’s web site.

4th m 22-23 January 2019,
glebal London, UK

The 4th Global CemPower Conference and Exhibition will take place in London once again,
and will cover waste heat recovery, captive power generation (including solar and wind, and
energy storage), grinding optimisation and electrical energy efficiency. If you want to reduce
your cement plant’s electrical energy bills, or can help companies in the cement industry to save
electrical energy, then you should attend!

13th|""“ b I 20-21 February 2019,
g €Pa Amsterdam, Netherlands

cemfuels

The popular Global CemFuels Conference and Exhibition will visit Amsterdam for the first time
in 2019 and is expected to attract one of its largest-ever audiences from around the world.
The event will showcase the state-of-the-art in handling, processing and firing all types of
conventional and alternative fuels for cement (and lime) production. If you produce or use fuels
and alternative fuels in the cement and lime industry, then you should attend!

2nd I""“ b I 14-15 March 2019,
g S= a Brussels, Belgium

The 2nd Global CemTrans Conference and Exhibition on trade, freight, markets, flyash and GBFS,
cement and clinker transport and logistics will take place in Brussels in March 2019. The event -
which follows on from the previous CemTrader and CemTrans conferences - will see producers,
shippers, traders and buyers from around the world in attendance. If you are involved in the
trade and transport of raw materials, clinker or cement, then you should attend!

14th ‘.ﬂ\ b I 3-4 April 2019,
DA Aachen, Germany
a globalslag.com

The 14th Global Slag Conference and Exhibition will take place in Aachen, in the heart of
Europe’s iron-, steel- and slag-producing areas. Slag producers and users are expected to attend
from throughout Europe and from the rest of the world: Slag products have the potential to be
profitable for both the iron and steel industry and also for the cement, concrete and construction
products industries. If your business is in slag, then you should attend!

2ndl b I 22-23 May 2019,

. .l °

g Brussels, Belgium
urecem

The 2nd Global FutureCem Conference and Exhibition will take place in May 2019, looking at how
the global cement and concrete industry can adapt to a high-carbon-price, low- or no-carbon
future. In addition to equipping delegates with the latest information, news and developments,
the networking opportunities will once again be excellent. If you want to reduce your company’s
CO; footprint (and its future CO; bill), then you should attend!




New Products and wedia

The new high-tech standard for Variable Speed Rotor Mills!

Efficient pre- and fine grinding in one instrument with impact or cutting rotor!

Variable Speed Rotor Mill
PULVERISETTE 14 premium line

AutoLOCK grinding chamber
enables incredibly safe operation

The FRITSCH Variable Speed Rotor Mill PULVERISETTE 14 premium line

offers impact, shearing and cutting comminution in one instrument — with a higher
performance, better cooling and significantly quieter than comparable instruments.
Its powerful motor is ideal for the particularly fast comminution of soft to medium-
hard, brittle as well as fibrous materials and temperature-sensitive samples with an
extremely fast sample throughput of up to 15 litres and more per hour, depending

on the material and parameter settings.

Overview of the features:

(& Powerful grinding with 22,000 rpm for particularly fast sample throughput
(2] Max. feed size < 15 mm, sample throughput of up to 15 1/h and more

& AutoLOCK grinding chamber for particularly safe work

(3] Final fineness down to dso < 40 um, sieve rings 0.08 — 6 mm

(& Particularly good cooling of the grinding material

(3] Pleasantly quiet operation

(3] Very easy to clean due to Clean Design

Especially powerful

A high-speed motor with ceramic bearings ensures a particularly high impact and
rotor speed with an extra powerful 22,000 rpm.

Your advantage: finer results in shorter times.

Significantly better cooling

The new PULVERISETTE 14 premium line cools your sample during grinding
significantly better than comparable instruments.

Your advantage: melting or sticking of the grinding material is greatly reduced,

even with temperature-sensitive samples.

Incredibly safe operation
The new AutoLOCK grinding chamber facilitates automatic opening and closing

with clamping and crushing protection. The additional Intelligence-Safety-Control-
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You need to know what is happening in the global cement industry.
Right now. Your competitive advantage demands it.

CemWeek must be your information and market intelligence source.
CemWeek.com — knowledge delivered.

CemWeek’s online news and knowledge platform for the global cement industry identifies and researches key
industry events and uncover hard-to-find news from around the world. CemWeek regularly speaks to cement
sector experts to provide a continuous flow of insights and analysis.

Daily news: The cement industry’s leading news service, offering detailed and insightful articles put together by our
global team of writers covering more markets and more news than any other industry source.

Proprietary intelligence: Interviews with cement industry thought-leaders and experts, including CEOs, executives,
analysts and consultants through the CemExec feature series.

Market research: High-quality research reports, including detailed market studies, competitive assessments, cement
trade flows, and export opportunity assessments, among many others. Custom research available upon request.

Data services: Statistical and data research tools offering industry practitioners a wealth of cement supply and
demand data.

www.cemweek.com | inquiries@cemweek.com | t: +1-702-430-1748




New Products and mwedin

Well-conceived Clean Design for
especially easy cleaning

System only allows the instrument to start if the grinding set is fully and correctly

inserted.

Fast, residue-free cleaning

The well-conceived Clean Design covers all the areas, which make the cleaning of
your mill as easy as possible: All the surfaces are designed to be extremely dirt-
resistant and easy to clean. And all the parts that need regular cleaning can be
removed with a single motion without tools. Even the lid of the instrument can be

easily removed for cleaning.

Two instruments in one

Turn your Variable Speed Rotor Mill PULVERISETTE 14 premium line into a
Cutting Mill with just a few simple motions for fast, efficient pre-grinding of
fibrous materials and plastics — in an optimised mode with up to 10,000 rpm.
Absolutely multifunctional with the choice of grinding with an impact or cutting

rotor!

The special features of the FRITSCH Variable Speed Rotor Mill
PULVERISETTE 14 premium line and how it works — please have a look:
www.youtube.com/embed/Rn3InWGQD9ImM ?rel=0

Up-dated information on the FRITSCH Rotor Mills for efficient sample

.preparation at www.fritsch-international.com/rotor-mills

contact: FRITSCH GmbH e Milling and Sizing

Selina Krieger

Industriestrasse 8 » 55743 Idar-Oberstein « Germany
Phone +49 67 84 70 155 « Fax 0 67 84 70 11

E-Mail: krieger@fritsch.de ¢ Internet: www.{ritsch.de
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The Sacmi ATM: 50 years old and going strong

Half a century of honourable service for the ATM35 installed at Marazzi.
And nowadays spray dryers are more than mere machines; they re plants within the plant that ensure flexibility,
low consumption, reliability and 'smart factory' capability.

The Sacmi ATM? First built way back in "68.
Now, in 2018, the ATM35 machine installed
at the Marazzi factory in Fiorano Modenese
is celebrating its fiftieth anniversary of
honourable service and is still going strong!

Up until the 1990s, Sacmi developed a
vast range of spray driers using proprietary
designs (from the centrifugal distributor to
the ring-mounted nozzle array), machines
renowned for their reliability. Today, thanks
to in-depth innovation that focuses on
flexibility, low consumption, reliability and
process simulation, Sacmi is projecting that
reliability into the smart manufacturing era.

This revolution is rooted in the first few
years of the 21st century, when the advent
of new calculation tools allowed engineers
to exploit the full potential of process
simulation and design less energy-hungry
machines of outstanding reliability and
compactness. Now, because they can be
integrated with slip injection, combustion
and cogeneration/energy recovery systems,
spray-drying units are seen more and more
as a “plant within the plant”.

Research into in-tower particle speeds and temperature distribution, optimisation of air flows and greater flexibility
throughout the process (the Sacmi ATM can work continuously or be used to produce small lots, with multiple
stoppages in a single day having no impact on machine lifespan) have all generated advantages, as has the ability to
use different combustion and slip injection systems. These are just some of the “revolutions” that, by maintaining
the Sacmi tradition of reliability — as the still perfectly-working machine at Marazzi clearly demonstrates — will
secure the future success of the ATM, over 1,400 of which have been sold worldwide.

Modern ATMs are also characterised by ever-greater integration with energy retrieval/electricity generation
systems, cutting-edge exhaust air dust removal devices and new slip injection systems: just some of the systems
that allow a drastic reduction in spray dryer running costs. Further developments are in the pipeline; these
typically focus on micro-simulation of the interaction between slip spray and hot air (the goal being to make the
process even more efficient) and the possibility (as standard throughout the Sacmi range) of interfacing with plant
supervisors according to 4.0 logic.
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New Products and wedio

SIEMENS

Siship BlueDrive: Scalable electric drive for reduced emissions

e Scalable uniform-topology power supply and drive
solutions

e Customized configuration based on practically
tested, standardized
components such as Sinamics

e High level of resilience, availability and service
friendliness

e Up to zero emissions
configuration

depending on drive

Siemens is expanding its portfolio of green ship propulsion
systems by adding a new member to the Siship BlueDrive
Family: Siship BlueDrive Eco. Besides by integrating
battery systems produced in-house, the company is now
able to offer a scalable and flexible solution to cover every
propulsion requirement, with different power graduations
for small to medium-sized propulsion systems from 5
kilowatts (kW) in auxiliary mode up to 5.5 megawatts
(MW) for the main drive — from Siship BlueDrive Eco
through to Siship BlueDrive PlusC. The solutions can
be configured to individual customer specifications and
are based on practically tested standardized components
such as Sinamics converters. With its Siship BlueDrive,
Siemens provides an efficient, environmentally friendly
propulsion solution providing a high level of reliability,
availability and service friendliness, with emissions down
as low as zero depending on the drive configuration.

The Siship BlueDrive topology is based on DC technology
and offers a wide range of benefits such as continuously
reliable operation, a leaner design due to fewer components,
an extended life cycle and fuel savings.

The regulations and requirements surrounding green
propulsion systems for use on inland and coastal waterway
transportation are growing ever more stringent, forcing
the shipbuilding industry to rethink its approach. While
new drive solutions are required to produce only minimal
emissions, they also have to be economical for the
operating companies. With its Siship BlueDrive, Siemens
provides an integrated solution to address the whole range
of drive requirements from 5 kW to 5.5 MW, produced
in compliance with the technical regulations governing
the maritime industry and certified by the major marine
classification societies such as DNV GL. The solutions
offered by the Siship BlueDrive Family are designed to
be used in ship types which can be diesel-electric, hybrid
or fully electrically powered such as ferries, yachts, cruise
liners and work boats or research vessels.

Tested and proven in practice

Siemens has already equipped countless ships with power
supply and drive solutions based on DC technology such
as the Siship BlueDrive Family. Successfully completed
projects include the passenger ship MS Diamant in
Switzerland, the HADAG harbor ferry in Hamburg, and
the Ampere, the world’s first fully electric ferry in Norway.
Siemens will be exhibiting its integrated uniform-
topology solutions for the (partial) electrification of ships
at this year’s SMM, the international lead fair serving
the maritime industry. As well as presenting the new
functional features of Siship BlueDrive, the company
will also be unveiling its own internally produced battery
system at the show.

For further information on Siship, please see
www.siemens.com/siship

For further information on Siemens at SMM 2018, please
see

www.siemens.com/press/smm18

Follow us on Social Media:

Twitter: www.twitter.com/MediaServicelnd and
www.twitter.com/siemens_press

Blog: https://blogs.siemens.com/mediaservice-industries-en

Siemens AG (Berlin and Munich) is a global technology
powerhouse that has stood for engineering excellence,
innovation, quality, reliability and internationality for
170 years. The company is active around the globe,
focusing on the areas of electrification, automation and
digitalization. One of the world’s largest producers of
energy-efficient, resource-saving technologies, Siemens is
a leading supplier of efficient power generation and power
transmission solutions and a pioneer in infrastructure
solutions as well as automation, drive and software
solutions for industry. With its publicly listed subsidiary
Siemens Healthineers AG, the company is also a leading
provider of medical imaging equipment — such as
computed tomography and magnetic resonance imaging
systems — and a leader in laboratory diagnostics as well
as clinical IT. In fiscal 2017, which ended on September
30, 2017, Siemens generated revenue of €83.0 billion and
net income of €6.2 billion. At the end of September 2017,
the company had around 377,000 employees worldwide.
Further information is available on the Internet at www.
siemens.com.
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The journal

for producers

and consumers

of cement and other
binders, as well

as for construction
companies and
equipment producers

The Russian-language periodical
professional publication devoted to the
production of cement and other binders,
concretes, dry mixes and their
applications, as well as to research
and design.

A conspicuous place in the journal
materials is given to the problems of plant
development, capital movement,
economic problems facing the cement
industries of Russia and other countries.

The journal comes out once in two months
and includes news, analytical materials
and detailed abstracts of all the articles
in English.

Cement and its Applications, Journal
22 A Zvenigorodskaja Str. No 438
St. Petersburg, 191119, Russia

Tel./fax: +7(812) 242-11-24
+7(812) 712-36-83

E-mail: info@jcement.ru
Web:  www.jcement.ru
www.petrocem.ru
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SIEMENS

A utility grade Power-over-Ethernet supporting
switch to handle growing amounts of data

e High bandwidth to handle
growing amounts of data

e Ideal for applications with
the need for POE++ in harsh
environments

e Support for Ruggedcom CLP
for easier in-field setup

Siemens is  expanding its
Ruggedcom portfolio with a new
Ethernet 19 inch rack switch with
Power-over-Ethernet support.
Its high port density with up to
24 Power-over-Ethernet  ports
helps significantly reduce capital
expenses by reducing the number
of network devices needed. The

RST2228P offers Power-over-
Ethernet, precision timing and
network communication on a

single network, helping to reduce
maintenance costs related to timing
or power solutions that require
dedicated wiring. The CLP interface
port allows for easy replacement
of devices in the field using the
Ruggedcom  CLP  removable
media to automatically apply the
failed device’s configuration to a
replacement unit in the unlikely
event of a failure. The device
is rugged rated and features an
operating temperature from -40
to +85 degrees Celsius, as well as
electromagnetic interference (EMI)
immunity. The product can be
used in the harsh environments of
Electric Power, Transportation and
Oil & Gas industries and is ideal
to handle ever growing amounts of
data.

The Ruggedcom RST2228P is a
rugged Layer 2 rack switch with 4
integrated 1/10 Gbit/s uplinks and
up to 24 field modular 10/100/1000
Mbit/s interfaces supporting IEEE
1588 Transparent Clock and Power-
over-Ethernet according to IEEE
802.3bt (draft). The Ruggedcom
RST2228P comes with Power-over-
Ethernet support for up to 24 devices
with a combined power of 500 Watts
with a maximum of 60 Watts per
port. The product can be ordered
pre-configured  with ~ modules
installed, but also allows for quick
in field setup and modifications
with the separately orderable
media  modules:  Ruggedcom
RMM2973-4RJ45, RMM2973-
4FC, RMM297304POE,
RMM297304PFC, RMM2972-
4SFP and RMM2942-4L.D2 - to
enable simplified migration from
copper to fiber optic networks
(one of the major challenges of
digitalization).  Further savings

can be found by purchasing only
the necessary modules for the
RST2228P to meet the immediate
need.

Siemens is  expanding its
Ruggedcom portfolio with a new
Ethernet 19 inch rack switch with
Power-over-Ethernet support.
Its high port density with up to
24 Power-over-Ethernet  ports
helps significantly reduce capital
expenses by reducing the number
of network devices needed.

For further information, refer to
www.siemens.com/rst2228p
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DIARY PATES

DIARY DATES

CEMENT

MixBuild 2018

20" International Conference
“Modern Technologies of Drymix Mortars in
Construction — MixBuild”

Date : 28 - 30 November 2018

Venue: Moscow, Russia

Email: events@alitinform.ru

For more information, please visit:
www.dry-mix.ru/eng

5" International Conference

“Precast Housing: Production. Design.
Construction”

Date : 28 - 30 November 2018

Venue: Moscow, Russia

Email: events@alitinform.ru

For more information, please visit:
www.con-tech.ru/eng

Loesche Technical Seminar

Date :04 December 2018

Venue: Duesseldorf, Germany
Email: trainingcenter@loesche.de
For more information, please visit:
www.loesche.com

INTERCEM Shipping Forum
Date :21-22January 2019
Venue: Rome, Italy

For more information, please visit:
www.intercem.com

4t Global Cempower

Date :22-23January 2019
Venue: London, UK

For more information, please visit:
WWW.CEmMpower.com

Argus Middle East Petroleum Coke
Date :23-24 January 2019

Venue: Abu Dhabi, UAE

Email: me.events@argusmedia.com

Cemtech Middle East & Africa 2019
Date: 18 - 20 February 2019

Venue: Dubai, UAE

Tel.: +44 1306 740 363

Fax: +44 1306 740 660

Email: info@cemtech.com
www.Cemtech.com/MEA2019

13" Global CemFuels

Date : 20 - 21 February 2019
Venue: Amsterdam, Netherlands
For more information, please visit:
www.cemfuels.com

INTERCEM Dubai

Date :4 -6 March 2019

Venue: Dubai, UAE

For more information, please visit:
www.intercem.com

2" Global Cemtrans

Date :14 - 15 March 2019
Venue: Brussels, Belgium

For more information, please visit:
Www.cem-trans.com

14" Global Slag

Date :3-4 April 2019

Venue: Aachen, Germany

For more information, please visit:
www.globalslag.com

BusinessCem Moscow 2019

The 30" Anniversary International Conference and
Exhibition

THE CEMENT INDUSTRY & THE MARKET
Date :15-17 April 2019

Venue: Moscow, Russia

For more information, please contact:

Tel. +7 495 9774968

Fax: +7 495 977 4495

Email: valev@businesscem.msk.ru
http://businesscem.ru
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DIARY DATES

2" Global FutureCem

Date :22-23 May 2019

Venue: Brussels, Belgium

For more information, please visit:
www.futurecem.com

White Nights: V International Cement Business
Conference

Date :29-31 May 2019

Venue: Grand Hotel Europe, St. Petersburg, Russia
For more information please visit:
www.white-nights.info

15" International Congress on the Chemistry of
Cement (ICCC 2019)

Date : 16 - 20 September 2019

Venue: Prague, Czech Republic

For more information, please visit:
http://www.iccc2019.0rg

15" TCMB International Technical Seminar &
Exhibition

Date :08 - 11 October 2019

Venue: Kaya Plazzo Golf Resort, Belek, Antalya,
Turkey

For more information, please contact Turkish Cement

Manufactures’ Association
Email: tekniks@tcma.org.tr

GENERAL

15" Arab International Mineral Resources
Conference

Date : 26 - 28 November 2018

Venue: Cairo, Egypt

For more information, please contact:
Mineral Resources Direction - Arab Industrial
Development and Mining Organization

Tel: +212 537274500

Fax: +212 537772188

Email: oadim.mining@gmail.com
www.aidmo.org

Argus LPG and Petrochemical Feedstocks 2018
Date :27 - 28 November 2018

Venue: Shanghai, China

Tel : + 65 6496 9926

Email: asiaconferences@argusmedia.com

Bauma China 2018

Date :27 - 30 November 2018
Venue: Shanghai, China

For more information, please visit:
www.bauma-china.com

PropTech Conference

Date : 28 - 29 November 2018
Venue: Kuala Lumpur, Malaysia

For more information, please contact:
Trueventus

Mr. John Karras

Tel: +603 2775 0001

Email: johnk@trueventus.com

Maintenance Analytics

Projecting greater asset performance with
forefront analytics

Date : 28 - 29 November 2018

Venue: Kuala Lumpur, Malaysia

For more information, please contact:
Trueventus

Mr. John Karras

Tel: + 603 2775 0067

Email: stevej@strategictruconferences.com /
johnk@trueventus.com

2018 European Base Oils and Lubricants
Interactive Summit

Date :28-29 November 2018

Venue: Florence, Italy

For more information, please contact:

Mr. Bo Gordon

Tel: +44 0203 141 0635

Email: bgordon@acieu.net

9t BUILDINT 2018 Tanzania Trade Show
International Building & Construction Exhibition
Date :01 - 03 December 2018

Venue: Dar Es Salaam, Tanzania

Email: Melanie@tradetalk.info

For more information please visit:
www.buildinttanzania.com

Benchmarking and Performance Indicators
Date :09 - 13 December 2018

Venue: Sharm el-Sheikh, Egypt

Tel: 00201125514402 / 00201125514401
Email: info@oktechn.com
www.oktechn.com
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PIARY PATES

Fundamentals Supply Chain Management
Date :15- 19 December 2018

Venue: Istanbul, Turkey

Tel: 00201125514402 / 00201125514401
Email: info@oktechn.com
www.oktechn.com

Talent Development Goals Focused Training
Management
Date : 16 - 20 December 2018
Venue: Sharm el-Sheikh, Egypt
Tel: 00201125514402
00201125514401
Email: info@oktechn.com
www.oktechn.com

SETIT'18

Date : 18- 20 December 2018

Venue: Genoa, Italy and Hammamet, Tunisia

Pr. Med Salim BOUHLEL

Head of the Research Unit: SETIT (Sfax University)
GSM: (+216) 20 20 00 05

Email: conferences@setit.rnu.tn
http://www.setit.rnu.tn

15" Edition SteelFab 2019

Date :14-17 January 2019

Venue: Expo Center Sharjah, UAE

E-mail: info@expo-centre.ae

For more information please visit: www.steelfabme.
com

7" Edition of the Future of Polyolefins

Date :16-17 January 2019

Venue: Antwerp, Belgium

For more information please Contact:

Mr. Mohammad Ahsan:

Tel: +44 0203 141 0606

Email: mahsan@acieu.co.uk

http:// www.wplgroup.com/aci/event/co2-us/

Hydrogen & Fuel Cells Energy Summit 2019
Date : 06 - 07 February 2019

Venue: Madrid, Spain

For more information please Contact:

Mr. Adam Kowalewski

Tel: +48 0616 46 7047

E-mail: adam@acieu.net

ACl's 4" Biomass Trade Summit Europe 2019
Date :17-16 January 2019
Venue: Rotterdam, The Netherlands

Email: contact@a7-group.com

For more information, please contact:

Mr. Rohan Baryah

Email: rbaryah@acieu.co.uk Tel.: +48 616 467 022

Invest & Trade in Ukraine ‘19
Date :07 - 13 March 2019

Venue: Transatlantic Tour, Ukraine
Email: contact@a7-group.com
For more information, please visit:
www.a7conf.com

3" European Fuels Markets & Refining Strategy
Conference

Date : 27 - 28 March 2019

Venue: Frankfurt, Germany

For more information please Contact:

Mr. Adam Kowalewski

Tel: +48 616 467047

Email: adam@acieu.net

Bauma 2019

Date :08- 14 April 2019

Venue: Munich, Germany

For more information, please visit:
www.bauma.de

26" International Mining Congress and Exhibition
(IMCET 2019)

Date :16-19 April 2019

Venue: Granada Luxury Hotel Belek/ Antalya, Turkey
For more information, please visit:
www.imcet.org.tr

Ukrainian Infrastructure Forum '19
Date :16-18 April 2019

Venue: Kyiv, Ukraine

For more information, please visit:
www.a7conf.com

Next Gen: Quality Assurance and Material Testing
Date :28-29 August 2019

Venue: Bangkok, Thailand

Tel: +603-2775 0067

Email: stevej@strategictruconferences.com
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