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Welcome to the May 2019 issue of Global Cement Magazine - the world’s most
widely-read cement magazine! This issue will be distributed to delegates at the
forthcoming IEEE-IAS/PCA Cement Industry Technical Conference in St Louis,
Missouri, US, on 28 April - 2 May 2019. Accordingly, these pages are brimming
with US-related content, including revealing interviews with PCA President Mike
Ireland (Page 66) and Chief Economist Ed Sullivan (Page 70). There’s also our look
at recent events in the US and Canadian cement sectors (Page 80), as well as a
report on the exceptional LafargeHolcim Ste Genevieve plant, which will be visited
by IEEE delegates after the conference itself (Page 74).

They say the US does everything ‘bigger and better’ and the Ste Genevieve plant
goes all out to prove that point. Built for an eye-watering US$1bn, it produces nearly
4Mt/yr of cement from one of the largest kilns anywhere in the world. As currently
configured, its raison détre is to continuously produce CEM I as efficiently as
possible. Even without alternative fuels, the plants CO, emissions per tonne of
cement are around 20% lower than the US average, due to engineering-based
economies of scale. The plant’s reach within the US and Canada is also unrivalled.

In his thought-provoking article on the cement sector in 2050 (Page 10) Robert
McCaffrey suggests that the Ste Genevieve plant could be a sign of things to come
for the cement sector: Huge, highly-efficient and strategically-located clinker plants
that are capable of covering a wide area. Indeed, a trend towards regional grinding
plants has already been observed in several countries. This wide-ranging article
looks at the demographic, economic and environmental factors that will come to
bear in the cement sector over the next 31 years... and how the sector will respond.

Elsewhere in this issue, we carry interviews with the renowned vertical roller mill
supplier Gebr. Pfeiffer (Page 20) and the automation and monitoring expert SICK
AG (Page 28). There are also features on: Gears (Page 19), Maintenance (Pages 26
& 38), Refractories (Page 40) and, to tie in with the Global FutureCem Conference in
May 2019, cement manufacturer Cementir’s FUTURECEM project (Page 44).

Global Cement looks forward to meeting contacts old
and new at both FutureCem and the IEEE conference. If WM
you are attending in St Louis, come and say ‘Hi’ at Booth

Peter Edwards
#128! Editor
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Below - Figure 1: A modern
cement plant: Carthage
Cement, Tunisia.

Source: Amine Abdelkhalek,
entrant to the Global Cement
Photography Competition.

Robert McCaffrey, Global Cement Magazine

The global cement industry in 2050

Some things never change, but in the years to 2050, we can expect profound shifts

in societies, demographics, technologies, business and the environment. All of these
factors will have huge effects on the cement and concrete industries. Using data from
a wide variety of sources, here | give some suggestions on how the global cement

industry will look in 2050.

he global cement industry will respond over the

next three decades to some of the most momen-
tous shifts in humankind’s history. Populations will
have increased from 6bn in 2000 to 9.7bn in 2050,
while global urbanisation rates will increase from
47% in 2000 to around 66% by mid-century. Global
GDP was US$33tn in 2000 but will have grown to
nearly US$140tn by 2050. The world is rapidly age-
ing: 7% of the world’s population was 65 or older
in 2000 (420m people), but in 2050 it will be 17%
(1.6bn people).

These statistics offer the global cement industry
some of the greatest opportunities in its history. At
the same time, the industry faces great challenges:
it uses expensive energy to create a product with
high emissions of CO,, in an increasingly carbon-
constrained world; it makes its product in highly
capital-intensive factories in a sector with chronic
over-capacity and decreasing barriers to entry.

I suggest in this article that the global cement
industry will evolve into a more global, integrated,
energy-optimised, lower- or no-carbon, increasingly
automated business over the next three decades and
beyond.

The unchanging future

Some important things will not change between
now and 2050.

Human nature in all its forms will not signifi-
cantly change: To a greater or lesser extent, we will
all show greed, fear, laziness, ambition, ignorance,
learning, kindness and many other attributes that go
to make up human nature. However, figures suggest
that we as a species are becoming less violent and
that wars are becoming less prevalent.

Balance sheets and business will not change:
It’s never different this time. Successful businesses
will get three things right: They’ll make things that
people want to buy; they’ll bring in more than they
spend; They’ll have money to spend when they need
it. A loss will always be a loss and a profit a profit. No
business can afford to make a continuing loss.

Markets will always be imperfect. Some things
will be expensive, some things cheap. Some things
will offer good value for money, and some things
will not. Think of an iPhone or a tonne of concrete.
Which offers the best value for money?

« Basic physics and chemistry will not change.

 Maths will not change.

o Our physiology will not change.

People will still eat and sleep, they will digest
(and the rest) and they will procreate. They will be
born, grow up and will age. They will move from
place to place. Some will get ill and some will get
better. However, we will all die, eventually. These
things will not change.

aanm
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All of these unchanging things have had
and will continue to have a profound effect on
the cement industry. Human nature will still
drive people to live in safe and comfortable
surroundings, and to provide security and a
healthy environment for their children. Ce-
ment and concrete can help. Human nature
will drive people to innovate and so technol-
ogy, including for the production of cement,
will continue to become more efficient.

Concrete provides a value-for-money
solution to a number of different problems
that boil down to a need for immediate and
then long-lasting bulk compressive strength.

GLOBAL CEMENT: CEMENT2050®
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People are prepared to pay for that solution,
especially since it offers better value-for-
money than currently available substitutes. Cement
companies can supply cement, the basic ingredient
of concrete, at a profit, and so they do.

People need/want hospitals, schools, roads,
houses, railways, energy (production/transmission),
bridges, shops, offices and working areas, sewage
and waste-water treatment facilities, and other infra-
structure, and they always will. Concrete is a suitable
material for building large proportions of these fa-
cilities. These things wear out eventually, and have
to be replaced or renovated. Whether for building or
replacement, concrete will be used.

Peak per-capita cement consumption comes as
countries transition from rural to urban societies,
and as urban infrastructure is progressively built
(Figure 2). As countries modernise and urbanise,
their cement consumption has historically increased
from around 100kg/capita in rural populations, to
a peak of around 1500kg/capita/yr, before slipping
back to the long term average for developed coun-
tries that sporadically build new infrastructure but
mostly just renovate, of around 500kg/capita/yr.
There is no strong reason to believe that this his-
torical and global trend will change. This evolution
from undeveloped/rural nation through develop-
ing nation to developed nation status is happening
worldwide, and gives a strong pointer for future

concrete consumption.

However, clinker # cement # concrete.

Future changes

It is difficult to make predictions, especially about
the future. After all, although there is but one pre-
sent, there are infinite possible futures (Figure 3).
However, we can be sure of the boundary conditions
of the future since some changes are already either
unavoidable, or already underway:

» Demographic changes;

« Environmental changes;

« Economic and societal changes;
« Technological changes.

Demographic change

On the day I was born, in June 1967, there were
3,362,920,394 people on the planet. Today there
are twice as many, 7.7bn, increasing by 82m per
year. In the coming decades, Asia (including India
and China) and Africa will grow dramatically in
population numbers. Together, they had 4.55bn
people in 2000 (820m in Africa), they have 5.9bn in
2019 (1.32bn in Africa) and by 2050 they will have
a combined population of 7.78bn people, of which
2.5bn will be in Africa. The population of the USA
will grow from 282m in 2000, to 330m in 2019 and
perhaps to over 400m in 2050.

The 10 most populous countries in 2050 will be
India, China, the US, Nigeria, Indonesia, Pakistan,
Brazil, Ethiopia, Bangladesh and the Philippines.
In other countries, the population will be static or
falling, particularly in Eastern Europe, Russia, South
Korea and Japan. Starting in around 2030, China’s
population will start to fall, and it will probably lose
around 50m people between 2030 and 2050.

At the same time, many countries in the world
will have an ageing population, most notably Japan,
Spain, Portugal, Greece and Korea, where nearly
40% of the population will be aged over 65 years by
2050: Over 25% of China’s population will be over 65
by the same time.

Global Cement Magazine May 2019

Above - Figure 2: Develop-
ment of per capita cement
demand (kg/capita) with
increasing wealth

(GDP in US$/capita).
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Below - Figure 3:

There are infinite possibilities
for the future - depending
on our decisions and choices

from now onwards (cf Brexit).

Diagram after
Lloyd Walker.

It has been said that if the 1900s were the Ameri-
can Century, then the 2000s will be the Chinese
Century. However, by 2050, China will be in relative
decline. It may turn out that the 2050s and beyond
will be the African semi-century.

Environmental change

It is undeniable that the Earth’s atmosphere has
warmed, and this has led to many recent years being
the hottest on record. Due to the amount of CO,
that we have already put into the atmosphere, the
world will continue to heat up, with a variety of en-
vironmental impacts. That will be bad enough, but
possibly worse is the widespread degradation and
destruction of wildlife habitats, reduction in biodi-
versity and of the pollution and over-exploitation of
the seas. Climate change will affect increasing num-
bers of people around the world.

Due to political action, the price of emitting car-
bon/carbon dioxide in Europe has increased, from
practically zero in 2000 to Euro/US$25/t in 2019 and
probably to beyond Euro/US$50/t in 2050.

Economic and societal change

Major changes in human society are inevitable.
Globalisation will continue, but China will lose
some of its economic advantages as its population
drops and wage inflation increases. Manufactur-
ing may shift to Africa, to take advantage of lower
wages. Global income inequality will continue but
extreme poverty will decrease. Gender inequality
will decrease worldwide, particularly as women
continue to enter the workforce.

At the same time, literacy will increase, hand-in-
hand with a global increase in urbanisation (which
will grow from 47% in 2000, to 55% in 2019, and to
66% in 2050). Between now and 2050, we will prob-
ably see at least one, if not two, major recessions
(possibly originating in China).

/ Not one future...

Now

—) ) =) == =) |

Many possible futures...
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Technological change
Here are just some of the technological changes that
are forecast to affect the world over the next few
decades:

« Commercial fusion power;

« Continued growth of renewable energy;

« Efficient, low-cost energy storage technologies;

« General artificial intelligence;

o Self-driving cars;

« Cures for HIV, malaria, Alzheimer’s, meningitis

and cancer;

« Global internet usage of >90%;

« Immersive virtual reality;

« Humanoid autonomous robots explore Mars...

... but there will be other technological develop-
ments that we just don’t see coming.

Cement industry technology change

Specifically in the cement industry, we are seeing
a maturity in technology that makes it harder to
achieve significant gains in energy efficiency with
improved machinery.

« Vertical roller mills, horizontal roller mills and
roller grinding presses have brought high levels of
grinding efficiency (in terms of specific energy con-
sumption) to raw meal milling and clinker grinding;

« Improved designs of separators, cyclones, fans
and burners are moving process gases ever-more
efficiently;

o Multi-stage, multi-string, preheater, precal-
ciner pyro-systems with efficient coolers and waste
heat recovery are reducing energy consumption
towards the theoretical minimum heat input for
clinkerisation (best available technique (BAT) levels
for new plants and major upgrades are 2.9-3.3GJ/t
clinker, compared to the theoretical minimum of
1.6-1.85G]J/t clinker). Practical and cost considera-
tions mean that efficiency is nearing a plateau;

o Clinker grindability factors are better under-
stood and are being optimised to reduce grinding
energy requirements;

o Increased automation and digitalisation in
factory operation (including improved sensor strate-
gies, remote diagnostics, big data analysis (including
Al-analysis of unstructured data such as images and
video), virtual equipment and plants, computed
strength development, widespread in-house use of
CFD and intelligent control systems (based first on
‘knowledge capture’ and then on machine learning)
will lead to stabilised and optimised systems and
further efficiency gains in clinker production;

o The emphasis on ‘digitalised’ cement produc-
tion (with some plants now being operated remotely
and by AI) will mean that cement plants will be
increasingly sensitive to digital disruption: worms,
trojans, viruses and malicious hackers are poten-
tially company-destroying problems. Cyber security
will become a critical priority for cement plants in
the future;
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Right - Figure 4: Global
cement market overcapacity:
Cement production capacity
expressed as a percentage

of each country’s cement
demand in 2018. Figures from
Global Cement Directory 2019.

o Where expensive and fallible workers can be
replaced by automation, they will be;

o There will be an increased emphasis on ‘high
tech’ clinker production, with progress perhaps
directed by information engineers, working with
mechanical, chemical and electrical engineers.

« High-tech cement will use a variety of today’s

emerging technologies:

- Solar or electric heating;

- Indirect firing with carbon capture;

- 100% use of zero-CO, (biomass-based) alter-
native fuels;

- Lowest-possible CO,-emitting raw/recycled
materials;

- Optimised clinker grindability for lowest spe-
cific grinding energy;

- Ultra-high-strength clinker/cements.

The end-point will be an autonomous factory that
produces the exact amount and type of cementitious
binder, with lowest possible CO, emissions, upon a
remote command, without human intervention - a
kind of ‘Autocem plant.

Cement sector changes to 2050

Technological changes in the cement industry
(production efficiency, automation) will continue,
as outlined above. However, it is at the intersection
of demographic, environmental, economic, societal
and technological changes that the cement sector
will see the most change in the years to 2050;

« Capital costs for new production capacity have
dropped due to the entry of Chinese engineering
companies into international markets: Barriers to
entry for potential new cement producers are now
lower than ever;

o There is currently a global overcapacity crisis
- with too much clinker chasing too few buyers and

widespread uneconomic low production capacity
utilisation (Figure 4);

o Some of this overcapacity may be taken up
through demand growth (for example in Africa),
but companies have an ongoing tendency to build
too much capacity in order to protect market share.

« Countries that are suggested to transit from
developing to developed status by 2050 include:
Argentina, Chile, China, Costa Rica, Croatia, Hun-
gary, Iran, Kazakhstan, Latvia, Lithuania, Malaysia,
Panama, Poland, Romania, Russia, Saudi Arabia,
South Africa, Thailand, Turkey, UAE, Uruguay;

« As more and more countries become mature,
they will morph into ‘renovation mode’ - and their
cement demand will drop by 30-60%;

« There are far too many ‘legacy’ cement plants.
Too many are too small, too polluting, too ineffi-
cient: In an ongoing trend, they will be closed (or
turned into grinding plants and/or distribution
terminals);

« Cement companies got ‘burned’ in the financial
crisis, finding themselves with too much debt: They
are in a decades-long process of ‘deleveraging’ (pay-
ing back debt). For example, LafargeHolcim aims
to pay down its debt to achieve two times or less
‘Net Debt to Recurring EBITDA ratio’ by the end of
2019. During deleveraging, less money is available
for capital projects, jobs and maintenance;

o New ‘greenfield’ cement plants are essentially
now ‘off the menu;’

« Fast-payback projects such as using alternative
fuels and the use of waste heat recovery for electric-
ity generation will become even more widespread;

o Legacy clinker production will be concen-
trated into large, modern, efficient and relatively
non-polluting ‘mega-factories;, ideally with good
transportation connections (a good example being

Key

Over-
capaci
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Above - Figure 5: Global
clinker factor trends, 2000-
2050. The high-clinker sce-
nario sees the clinker factor
decreasing by 0.3% per year,
whereas the low-clinker sce-
nario sees its current trend of
a reduction of 0.6% per year
continuing. Novel cement
growth scenarios range from
0.05% market share growth
per year to 0.1% market share
growth per year.

the 12,000t/day LafargeHolcim Ste Genevieve plant
on the Mississippi River) - See Page 74).

o New high-tech cement plants may be built for
low- or zero-CO, production;

o Cement plants may find themselves under
physical or cyber attack by environmental activists
in the future;

o Our studies show that ownership in the global
concrete industry is extremely fragmented and is
ripe for rationalisation. LafargeHolcim under new
CEO Jan Jenisch is busy selling non-performing
cement assets in over-supplied countries and rein-
vesting in concrete companies;

o Vertical integration (cement-aggregates-con-
crete) will continue: There is more synergy (profit)
to be gained from optimising the cement-concrete
business than from just efficiency gains from the ce-
ment industry alone;

o Given the rapidly escalating cost of carbon
emissions, expensive and polluting clinker produc-
tion will become less profitable;

o Cheaper low- or no-CO, substitutes for clinker
will increasingly be used (including novel cements,
fillers, blends etc) (See Figure 5);

« Iron and steel slag and coal-fired power-station
flyash have their own associated CO, emissions, so
that with increased demand (for use in low-clinker-
factor cement) and reduced supply (due to the rise
of Electric Arc Furnaces and the progressive demise
of coal-fired power stations), slag and flyash costs
will dramatically increase.

« The increasing cost of clinker will strongly spur
the cement-concrete industry towards innovation in
mix design and use.

o Cement-concrete companies will become
‘mix-agnostic’ - not favouring clinker over other
functional ingredients - as the clinker production
part of their business becomes less profitable.

« Development of additives and ultra-fine cement
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grinding may result in reduction of the cement con-
tent of concrete;

o There will continue to be innovation in the
properties of clinker/cement-based concrete, in-
cluding:

- Self-diagnosing concrete;

- Self-repairing concrete;

- Carbon-storing concrete (eg: Solidia);

- Thermal insulating concrete;

- Heat-conducting concrete;

- Permeable concrete;

- Lightweight concrete;

- Light-transmitting concrete;

- Translucent concrete;

- Light-emitting concrete;

- Electricity-storing concrete;

- Ultra-high strength concrete (>100MPa);

- Glass-fibre reinforced concrete.

« There will be a clearer focus on lifetime emis-
sions from buildings: Although clinker may be
CO,-intensive, low-clinker cement, and low-cement
concrete is less-so. Due to thermal inertia, build-
ing durability and ‘insulatability; concrete may
still be chosen over alternative materials (such as
wood, steel, glass and plasterboard). We await the
figures to prove that buildings based on concrete
have lower lifetime emissions compared to other
building materials.

« Alternatives to traditional cement and concrete
will continue to be developed, including alkali-acti-
vated cementitious material (AACM) (using a high
percentage of GGBS, e.g. Cemfree); geopolymer ce-
ments (alkali-activated metakaolin, e.g. banah UK);
geopolymer/concrete hybrids (e.g. C-Probe);

« Concrete will continue to compete in an intense
struggle for market share with its potential substi-
tutes in a range of applications, including asphalt,
plasterboard, bricks, timber, steel, glass, aluminium
and others.

« Concrete will continue to be used when it is the
cheapest suitable material: Other materials will be
used when they are the cheapest suitable material.

Caveats

All of the future-looking statements in this article
presuppose that nothing untoward occurs in the
years to 2050 that affects regional or national econo-
mies, apart from the previously-mentioned likely
global or regional recessions and environmental
degradation.

However, other more-or-less likely events that
could affect widespread economic development
might include: global insect population collapse
(‘insectageddon’); Cascadian and other ‘Ring of Fire’
earthquakes and tsunamis; long-term trade wars;
Chinese regime change; US debt default; economic
and/or political collapse of the EU; pandemics; a
crisis in antibiotic resistance; the global sand crisis
(etc) (See Figure 6).
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Conclusions

Cement-based concrete has been providing build-
ing solutions for more than 2000 years. The raw
materials to make concrete are widely available. It
is cheap, durable, strong and fairly easily installed
by semi-skilled labour. Huge installed bases of ce-
ment manufacturing facilities, aggregate quarrying
and concrete production give the clinker-cement-
concrete industrial complex an almost unstoppable
momentum. However, even the largest supertanker
can be turned with enough time.

If the companies that currently make clinker
and cement, and which will increasingly make the
concrete, decide that there is profit - or more profit
- from making low- or no-CO, cements and low-
cement concrete, then they will be likely to invest in
these higher-margin business lines.

The following final predictions should be treated

Below - Figure 6: with caution:
‘Disastergram/Opportuni-
tygram, showing all future
scenarios according to their
likelihood and magnitude of
possible effects. Axes not to

scale and opinions are the
author’s own.

« Global population will be 9.8bn in 2050, com-
pared with 6bn in 2000 and 7.76bn in 2019;

« The world will rapidly be ageing;

» Economic development will have shifted from
west to east — but Africa will also be growing, fast;

o We will have had at least another two major
recessions/bubbles/financial meltdowns by 2050;

« Carbon emissions will become expensive and
will be important for all calculations and decisions;

« Carbon-neutral fuels will be ubiquitous;

» Waste heat recovery units will have moved be-
yond Japan, India and China and will be widespread
throughout the rest of the global cement industry;

« We will still make Portland clinker, but in more
sophisticated and efficient ways: Novel cements will
take market share from ‘traditional cements’;

o The number of cement plants in developed
countries will halve by 2050 compared to 2000;

o Cement plant operation will be progressively
automated: expect widespread levels down to
100workers/Mt of production;

o The clinker intensity of construction will de-
crease, due to the use of lower-CO, cements, but
the concrete intensity of all construction will have
increased due to urbanisation;

o Cement companies will be increasingly verti-
cally integrated (cement-aggregates-concrete);

« Global clinker overcapacity will continue;

« Grinding plants will become more common;

« The price of cement will have to increase in real
terms, to reflect its increased costs. &

For more information please see
www.Cement2050.com
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Added-value drives for cement mills and kilns

Wikov Industry’s Lukas Steiner looks at lateral gear drives for the cement sector and the
separate lubrication system that was originally developed by Wikov Gear in the Czech
Republic back in 2008 and first commissioned in 2009.

In cement plants lateral gear drives (LGD) are
positioned at 40° under the mill or kiln. They are
side drives that save space, thanks to their position
under the mill and they require simpler foundations
than some other drives. The smaller foundation not
only means lower capital expenditure but also it
minimises the risk of critical vibrations.

LGD drives are a new chapter in Wikov’s gearbox
history for cement plants. However, for more than
a decade a large number of Wikov Side Srive gear-
boxes have been in operation, to the benefit of mill
operators around the world.

Side drive development

Despite the rims of conventional side drives being
thoroughly sealed during installation, field experi-
ence shows that seals are far from perfect and wear
very quickly. Conventional side drive gearboxes,
which are open in the direction of the rim, simply
get polluted by cement dust. This results in rapid
wear of the gears and bearings, contamination of the
lubrication oil and clogging of filters and the lubrica-
tion system in general.

Wikov has been developing its side drive tech-
nology since around 2006. The motivation behind
it was to bring conventional side drives to the next
level, reduce the failure rate and realise a product
with innovations to the benefit of cement plant
maintenance staff. Reliability and low maintenance
requirements were the primary drivers. Therefore
complete engineering and manufacture takes place
in the Czech Republic to ensure utmost quality.
Today, it is a proven attractively-priced solution that
lowers the total cost of ownership.

The technical benefits of Wikov’s Side Drives lie
mainly in their separate lubrication system (SLS),
which has two independent oil circuits. The SLS di-
vides gearbox internals, such as gears and bearings,
from the outlet pinions that are in direct contact
with a girth gear and contamination by abrasive
material like cement dust and other dirt.

The closed and sealed design of Wikov’s Side
Drives doubles the life of the gearbox internals.
Sealing in the area of pinion shafts at outlets is con-
tactless, maintenance-free and specially developed
for the side drive based system.

The advantage of the system is the sig-
nificant increase in the lifespan of gearbox
internal components, especially of bear-
ings, which are extremely sensitive to
cleanliness and lubricating oil quality. In
order to achieve pure lubricating oil that
fully conforms to the intended design,
one would have to include in the lubrica-
tion system a full-flow filter, filtering at
about 3pm. This is not realistic for practi-
cal applications. Therefore Wikov has to
ensure that the lubricating circuit of the
bearings and the transmissions is as insulated as pos-
sible from the external environment of the casing.
The time between repairs or replacement of bearings
in the new gearbox can be doubled through using
the system.

The gearbox lubri-
cating system uses two
independent lubricating
devices. The oil from
the girth gear space is
drained to the girth gear’s
lubricating system’s tank
and the oil from the
separated inner space of
the gearbox is drained
to the second lubricat-
ing device. Each circuit
uses, or can use, a differ-
ent oil grade: VG320 for
the gearbox and VG460
for the girth gear. High
quality  synthetic  oil
makes sense with Wikov
Side Drive, as it does
not become degraded
by external pollution. By qearboxintermals
maintaining its original
properties, the oil in-
creases gearbox efficiency
and reduces energy costs.

The side drive is designed to enable
drop-in replacement for any existing
drive at the cement plant, since the
connecting dimensions are identical. (2}

Above: A Lateral Gear Drive
designed and manufactured
by Wikov drives a horizontal
ball mill at a cement plant
in North Africa.

Separate lubrication
for extended lifetime of
gearbox internals

Smart lubrication
piping for increased
resilience and easy-to-
dismantle service

=

i

LN

Separate ol circuit for the
final drive and girth gear

Two oil circuits: One supplies the fast rotating
gearing and bearings. A second supplies oil for
the output pinions and the girth gear.
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Above: Mathias Diilfer,
Chairman of the Gebr.
Pfeiffer Executive Board
since April 2018.

Right: Gebr. Pfeiffer stands
side-by-side with its custom-
ers. Here Pfeiffer start-up
engineers support the com-
missioning of the MVR 6700
(-6 with MultiDrive® at the
Barroso plant in Brasil.

Interview by Peter Edwards, Global Cement Magazine

In discussion: Mathias Dulfer, Gebr. Pfeiffer SE

Global Cement recently spoke to the Chairman of the Executive Board of the German
vertical roller mill supplier Gebr. Pfeiffer about the company’s corporate culture, current
cement grinding trends and future trajectories...

Global Cement (GC): Please could you introduce
your career at Gebr. Pfeiffer and elsewhere prior
to your appointment as Chairman?

Mathias Diilfer (MD): Certainly. I joined Gebr.
Pfeiffer as Chairman of the Executive Board with di-
rect responsibility for Engineering and Sales in April
2018, while my board colleague Christoph Geupel
manages the commercial side. I recently completed
one year at the company. Before the move to Gebr.
Pfeiffer, I gained 28 years of experience leading plant
machine and process engineering companies. Over
the past year I have learned a lot about the cement
industry, thanks to the fantastic support from the
whole Pfeiffer team. I've travelled a lot and I've met a
lot of great personalities.

GC: What attracted you to Gebr. Pfeiffer and what
do you bring to the company?

MD: Gebr. Pfeiffer was attractive to me as a well-
known dynamic and innovative producer of
equipment for the cement sector. It has similarities
in terms of its technical scope and approach to the
companies I have previously worked for. From the
other side, I think that there are some challenges
for cement suppliers right now, particularly with

respect to energy efficiency, CO, reduction and
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digitalisation. I have been involved with the develop-
ment of these approaches elsewhere. This experience
fitted the company’s needs and meant a good fit for
both parties.

GC: What is the most important aspect of your
role within Gebr. Pfeiffer?

MD: 1t is no secret that the cement market is a chal-
lenging place at the moment, which is also true for
suppliers like Gebr. Pfeiffer. Therefore, my first tar-
get is to lead the company through these challenging
times. In parallel, the second goal is to lay the foun-
dations for the company to maintain our leading
role in the market, also for the future. This will be
achieved through further development of our tech-
nology relating to the pressing questions of the day.
We'll also be enhancing our international presence,
sharpening our internal processes and increasing
our service portfolio.

GC: How important is the cement sector to
Gebr. Pfeiffer in 20197

MD: The cement sector represents around 80% of
our annual sales, so it is very important indeed. We
are dedicated to the sector and focus on offering the
best solutions to our many clients. We also serve the
gypsum, limestone, clay
and other sectors. The
biggest gypsum mill in
the world was supplied
by Gebr. Pfeiffer and in
2018 we commissioned
a limestone mill that
can grind limestone to a
fineness of 0.1% residue
on 0.02mm.

GC: Which is the most
difficult sector to de-
sign and build mills
for?



Profile: Gebr. Pfeiffer SE

ebr. Pfeiffer was founded by Jacob Pfeiffer in
G1864 as a small machine factory in Kaiser-
slautern, Germany. Its first products were steam
engines, mills for food production and malting
equipment. However its focus soon turned to
machines for the building materials industry. Al-
ready at the beginning of the 20th century, Gebr.
Pfeiffer employed 500 people in Kaiserslautern
and exported 75% of its machines.

Gebr. Pfeiffer sold its very first vertical roller
mill in 1956, which later became a success under
the MPS brand. The mill is a sig-
nificant factor in its success and
there are now several thousand
examples worldwide. The MVR
mill has nowadays replaced the
MPS mills for several applications.
Combined with MultiDrive® avail-
able up to 18,000kW, the MVR
series has proven itself worldwide
to be a highly efficient, actively re-
dundant single-mill solution that

MD: Every product has its challenges and it is not
possible to say that any one material is more ‘dif-
ficult’ than any other. However, we do learn from
handling different products and we are often able to
apply the lessons learned in one sector to the others.

GC: How does the company come into contact
with new clients?

MD: We are expanding internationally right now
based on the mantra “Think global, act local’ Despite
our global reach, having a local presence is hugely
important to us. Besides this, we organise several
customer events around the world. We have an event
in Beijing, China going on as we speak and next
week I will be in Manila, Philippines, at another of
our events. Such events provide a good opportunity
not only to inform the market of our solutions but
to listen to the requirements and questions of the
producers that operate in different markets. We can
also rely on word-of-mouth recommendation from
our existing customers that are satisfied with our
equipment.

It is fair to say that we are constantly in discus-
sion with existing and potential clients. We are not
interested in leaving clients ‘in the dark’ once they
have purchased a piece of equipment from us. Our
approach is about liaising with customers through-
out the ownership of the equipment.
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also reduces overall investment costs. The first
was installed in 2008 and nearly 100 MVR mills
for raw material and cement grinding are now in
operation all over the world.

More recently the company has developed
its ready2grind modular grinding system, con-
sisting of an entire turn-key grinding plant for
small to medium capacities. It is made from
pre-assembled modules in containers. This ena-
bles producers to enter the cement market at a
lower investment cost over a shorter time-frame.
The first system was installed in Kenya in 2017.

Below: In 1925 the biggest
cement mill in the world until
that point leaves the company’s
premises. A challenge for

the workers and an exciting
event for onlookers!

“There are more requests for clinker and slag
grinding solutions, due to a reduction in the
number of greenfield projects.”

Around the world

ebr. Pfeiffer’s headquarters are located
Gin Kaiserslautern, Germany, where it
retains an extensive engineering workshop
and sales base. Its largest overseas presence
is in India, where it has sales, service, engi-
neering, procurement and quality-control
functions. A subsidiary in Miami, US, serves
the North and South American markets. The
company also operates subsidiaries in China,
Russia, Malaysia, Egypt and Brazil, and has
dedicated agents all over the world. It has a
global network of fabrication partners.

The company is currently enlarging its
global presence. “It's important to be in the
same time zone, speaking the same language
and working with the same approach as your
customers,” says Mathias Diilfer.
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Right: A Gebr. Pfeiffer MVR
mill, the largest cement mill in
Australia, has been operating
since 2014.

GC: What trends do you see in the cement sector
at the moment?

MD: At present we are getting more requests for
clinker and slag grinding solutions than for raw
material installations. This is due to the reduction
in the number of greenfield projects and has been
observable for the past 1-2 years. Furthermore,
this is connected to a trend towards smaller and
mid-size mills. Within the last few months we have
received lots of orders for mills with capacities of
50-70t/hr, which can easily be produced by our new
ready2grind modular system, as well as those with
a capacity of around 200t/hr. Other trends include
requests for higher cement fineness to drive bet-
ter strength. Finenesses of 5500cm?*/g (Blaine) and
above are required, which our technology is per-
fectly designed for.

Another point, which comes up more and more
in our discussions, is a desire for higher automation
and a shift towards ‘smart machines’ To meet this
need, we recently launched our advanced mainte-
nance system GPpro. The first example is now in
operation. We have implemented intelligent algo-
rithms that allow status-controlled and pin-point
maintenance, ensuring optimal equipment availabil-
ity. GPpro detects early signs of wear in the seal air
sealing rings in the grinding roller, in the hydraulic
system as well as contamination of the hydraulic oil,
to name just a few applications.

GPpro also allows users to analyse data for re-
mote support. We are now working on the next steps
of this approach because our customers will benefit
greatly from the additional capabilities.

GC: So what is next?

MD: Unfortunately, I cannot talk about new innova-

tions we may be due to launch in the near future.
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However, I can say that one thing that drives us is
a machine that essentially runs and optimises it-
self. That includes artificial intelligence that allows
the machine to learn by itself to stay on top of its
performance. We believe this is necessary because
skilled operators will become even harder to find
in the future. Last, but not least, remote monitoring
will allow the company to learn about the use of our
mills across the spectrum and to pass best practice
into subsequent designs.

GC: Where are the most requests coming from?

MD: There is a clear trend towards developing mar-
kets for the reasons I outlined above. If anything, this
is now accelerating. South East Asia has recovered
particularly well following the most recent financial
crisis. Whereas the Indian subcontinent, with nearly
150 mills sold, remains a strong market for Gebr.
Pfeiffer, Africa is also a place where Gebr. Pfeiffer
has been chosen by a good number of clients. The
ready2grind option is particularly popular in all
regions where smaller terminals are the right choice.
Europe nevertheless remains an important market
for us as well.

GC: How do Gebr. Pfeiffer and the client arrive at
a final design after first contact?

MD: During the design and concept discussions, we
do not like to think of the company as a machinery
supplier, but rather as a consultant and partner. We
seek to understand the possibilities of the client’s
market and the type of material they are going
to work with to arrive at the best concept. Some
companies, often the major players, will already
know exactly what they are looking for. Others are
new to the market and need competent assistance.
Therefore, we offer our process design experts, test
facilities, laboratories and maxi-
mum support.

GC: Can you take us through
the construction and commis-
sioning of a mill?

MD: At all times we keep the
client informed so it can pre-
pare itself for the arrival of the
equipment, for example what is
required in terms of foundations
or steel structures. Normally this
goes along with visits to the site to
check that everything is in place
before delivery. From the sign-
ing of the contract to delivery
takes around six to nine months
for a small to mid-size mill. For
larger mills it is more like 10-12
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Right: A training session at
Gebr. Pfeiffer’s latest ready2grind
installation in Costa Rica.

Below: The major assembly
work takes place at the com-
pany’s own workshop at

the headquarter in Germany.
Permanent quality controls
accompany every stage of
the manufacturing process.

months. All equipment is delivered as pre-assembled
as possible.

During commissioning, at the very least there
will be supervision from Gebr. Pfeiffer’s engineers.
If a client requests a full engineering, procurement
and construction (EPC) service, we can also provide
this. After installation and commissioning, we will
stay on site to optimise the equipment. Afterwards,
we stay in close contact with the client for the life-
time of the mill.

GC: Is the current consolidation seen in the
cement sector an opportunity or a threat?

MD: There is no doubt that, presently, the consoli-
dation of some major cement players has delayed a
number of projects. On the other hand, those play-
ers will return strengthened in the medium-term.
I would say that the projects have been postponed,
rather than cancelled.

There are also other opportunities for suppliers
like Gebr. Pfeiffer that arise from the consolidation
at the top. New and smaller players identify oppor-
tunities and are jumping into some new markets.
They can make decisions very rapidly.

GC: What are the largest threats to and opportuni-
ties for Gebr. Pfeiffer in the 1-5 year timeframe?

MD: The largest threat to Gebr. Pfeiffer, and I would
say the cement sector as a whole, is if we do not ad-
equately address the pressing issues around climate
change and CO, emissions that the industry and
the world face. This is why we continue to strive
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for efficiency in our designs, as well as lower CO,
emissions.

The other part of your question is linked to this.
The team at Gebr. Pfeiffer is hungry to find solutions
to these issues to transform our approach to suit the
new environment. That represents a tremendous op-
portunity for the company to make use of its strength
as an innovative and dynamic
systems supplier. With the MVR we
have a very strong range of mills that
can capitalise on the trend towards
lower power consumption.

With regard to the use of sup-
plementary cementing material as
well as a growing variety product
portfolio, the MVR offers the greatest
possible application and a maximum
of flexibility for our customers. The
extremely low vibration and the low
water requirement are further ad-
vantages. I am convinced that Gebr.
Pfeiffer is well placed to tackle the
challenges of the cement market well

into the future.
GC: Thank you very much for giv-
ing us a great insight into your

company.

MD: You are very welcome indeed! &
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Above: Ali Al-Duhaimi,
Director of Ready
Engineering Group.

Right: The final steps of
removing the old trunnion.

Ali Al-Duhaimi, Ready Engineering Company

A mill maintenance project at the
LafargeHolcim Karbala plant in Iraq

In March 2019 Irag-based Ready Engineering Company received a maintenance order to
rehabilitate one of the cement mills at the LafargeHolcim Karbala cement plant in Iraq.
Here the company presents a summary of the work carried out...

he maintenance contract awarded by the
Karbala plant to Ready Engineering Company
included:

« Replacing and aligning the trunnion, including
replacing the bearing supporting it;

« Replacing and aligning the mill’s girth gear;

« Replacing the diaphragms and liners;

« Replacing most of the air slides.

Drivers behind the project

Trunnion: A few months prior to the rehabilitation,
the client experienced spikes in temperatures on the
outlet trunnion journal bearing. After closer inspec-
tion it turned out that there were a few cracks on the
neck bearing. One of the initial suggested solutions
was to re-weld the cracks and order a new trunnion.

Girth gear: Amazingly, the 32 year-old mill has only

ever had one girth gear! The plant decided to change
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Changing a mill trunnion
and 32 year old girth gear
for the first time in Iraq!

the girth gear as per the plant team inspection, as all
of the teeth were worn and out of tolerance. There
was no option but to replace the gear entirely to en-
sure safe and uninterrupted operation.

Challenges

Source: The client decided to order the trunnion
from Turkey and the girth gear from China. This
decision was not without risk, as using different
suppliers could give rise to differences in terms of
tolerances and fabrication cultures. This caused
some issues during the installation. For example,
there were differences in fixation bolt and nut toler-
ances and it was difficult to
align the girth gear with the
trunnion flange. This took a
lot of effort and time.

Space limitation: The mill
was located between two
operational mills, which
meant there was very limited
space for Ready Engineer-
ing’s crew to operate in. The
limited space also impacted
the team’s ability to move the
trunnion, given that it could
not impact upon the opera-
tions of the other two mills.
As a result, Ready Engineer-
ing carefully planned its
operations and chose suitable
equipment and tools, includ-
ing a specific mobile crane
that had the right dimensions
to fit in the available space.



Profile: Ready Engineering Company

eady Engineering Company is an Iraqi
Rcompany established in 2003 that
provides a diverse range of products and
services to support the country’s industrial
and business sectors. Initially a spare parts
supplier, Ready Engineering is now proudly
specialised in the supply of parts and engi-
neering solutions to the cement, oil and gas,
power and food sectors, among others. It
supports its clients’ missions through robust
supply chain management.

Diaphragm, liners and air slides: As with the girth
gear, many of the liners were also original. They were
in very bad shape and some looked like they were
even welded to the mill shell. They took a tremen-
dous amount of time and resources to replace.

Summary

Finally, after doing the required calculations, pro-
fessional lifting plan and method statement, Ready
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Engineering initiated the work to replace the parts
successfully and safely. The total period of per-
formance was 30 sequential working days for all
tasks. The job was particularly hazardous, as well
as the first of its kind by Ready Engineering in Iraq.
However, Ready Engineering’s team completed the
necessary work safely and successfully. @

Left: Tightening the fixation
bolt of the new trunnion with a
torque wrench spanner.

rotary equipment

\We carry out state-of-the-art maintenance on your core equipment
to ensure continuous production operation. Applying advanced
assessment and measurement methods, our experts precisely
determine the current condition of your rotary equipment and re-

commend corrective measures to help you increase the availability

and service life of your machinery.

We can support you with:

B [nspections and measurements of rotary kilns and ball mills
(geometry, ovality, shell deformation, thermal profile etc.) E.

B Corrective measures for rotary equipment and its mechanics
(kiln alignment, adjustment of gearing on kilns and mills etc.)

B Commissioning and assembly supervision

B Development of customised checklists and training

o

vdz.

Interested? Contact us!

E Phone: +49-211-45 78-254
!l maintenance@vdz-online.de

Tannenstrasse 2

40476 Duesseldorf, Germany

https://www.vdz-online.de/en
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Above: Siegfried Andraf has
been SICK's Strategic Industry
Manager for Building Materi-
als since 2014 and has been
employed by the company
since 1998.

Right: SICK AG's headquarters
are located in Waldkirch,
Baden-Wiirttemberg,
Germany.

Interview by Peter Edwards, Global Cement Magazine

In discussion: Siegfried AndraB3, SICK AG

Global Cement speaks with Siegfried Andral3, Strategic Industry Manager for Building
Materials at the German automation and monitoring system expert SICK AG.

Global Cement (GC): Please could you introduce
the company SICK AG?

Siegfried Andrifi (SA): SICK was founded by
Dr Erwin Sick in Munich in 1946. In 1952 the
company presented the first marketable safety light
curtain for accident prevention, which can be seen
as a starting point for the company to develop other
products. SICK’s first move into monitoring systems,
which it is most famous for in the cement sector,
came in 1956 when it launched the first optical-
electronic flue gas monitor. Many further technical
developments have since been made across a very
wide range of applications, including optical sensors
for fill levels, emission and process monitoring sys-
tems for various pollutants, and safety sensors and
systems applicable to cement.

GC: How is SICK structured in 2019?

SA: Internally, SICK is organised into three sections:
Process Automation, Factory Automation and

Logistics Automation. Building Materials, for which
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I am responsible, is part of the Process Automation
section.

Internationally, SICK is present in 88 countries,
53 of which have national sales and service units.
In financial terms the company turned over more
than Eurol.5bn in 2017. The group has a portfolio
of more than 40,000 products, mainly in the Fac-
tory Automation and Logistics Automation sectors.
There were over 8800 employees in 2017.

In recent years the company has been expanding
fairly rapidly, with double-digit growth in turnover.
Given the general state of the global economy, this is
quite an achievement.

GC: Can you sum up your role in a sentence?

SA: As Strategic Industry Manager for Building
Materials it is my responsibility to coordinate devel-
opment of my sectors’ solutions, keep on top of the
ever-changing regulations in different jurisdictions,
follow major market trends and to develop interna-
tional key accounts.




GC: How important is the cement sector within
SICK and its Building Materials sector?

SA: Cement is the largest sector that comes under
the ‘Building Materials’ banner, which also includes
glass, lime and asphalt. Cement is a strategic indus-
try for SICK because, in parallel to historical dust,
CEMS and process measurement, it offers opportu-
nities for other products.

GC: What are SICK’s cement sector capabilities?

SA: SICK offers what I believe to be the largest range
of analysers and sensor solutions to the cement in-
dustry of any supplier in the world. We have strong
competencies in emissions, dust and gas flow moni-
toring and have more recently developed our process
monitoring capabilities, for example monitoring
systems for rotary kilns, pre-heaters, pre-calciners,
coal mills, bunkers and so on. In the past three years
we have also introduced a number of proven sensors
across from the factory and logistics automation
competence fields (safety, conveyors, warehousing)
into the cement sector, as well as the other sectors
covered by our Process Automation section. For ex-
ample, we have adapted laser scanners for conveyor
belt applications in the cement sector.

GC: What is the most common emissions-related
request you receive from the cement sector?

SA: Dust monitoring remains the number one re-
quest we hear from cement producers, especially in
the less environmentally-conscious markets. This
is because people can actually see dust, unlike NOy
and other gaseous components, and are relatively
likely to be concerned about it. Emissions regulation
schemes usually start with dust.

Aside from dust, we increasingly get requests
for continuous gas emissions monitoring (CEM)
systems that look at a spectrum of pollutants. Aside
from plants that are entirely new to emissions moni-
toring, of which there are still many worldwide,
many other plants are looking to revamp patchy or
partial systems to meet changing reguations and
have greater control. SICK is the only manufacturer
of the range of equipment needed to have such a
fully comprehensive CEM system.

GC: How are cement sector requests different to
the others that you deal with?

SA: The physical differences between the cement
sector and the others are mainly down to the harsh
environment. The cement sector is a lot hotter and
dustier than other sectors and we incorporate those
conditions into the design of the equipment we sup-
ply to the sector. We often find that the lessons we
learn in this tricky sector can be applied elsewhere.
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The regulations are also more challenging, particu-

larly when it comes to alternative fuels. For example,
in the US a plant can come under different sets of
regulations depending on whether or not it uses al-
ternative fuels. When alternative fuels come into the
mix, things usually get more complicated.

GC: What trends do you see around the world?

SA: In Europe we have strong enquiries from cement
plants seeking both emisisons monitoring systems
and process solutions. In the Middle East and
Africa, both busy areas for SICK at the moment, we
are seeing a lot more focus on emissions monitor-
ing as these areas are developing their regulations.
We expect our process requests to develop in those
regions in the coming years, and the same is true
for South East Asia. The quietest region is South
America, due to the difficult economic situation, for
example in Brazil and Argentina.

Aside from full systems and parts, we have been
developing our customer service offering. We are
already strong in Europe and North America and
are ramping up our service capabilities worldwide.

GC: Does SICK offer different products to different
regions that are tailored to specific requirements?

SA: The specification of the equipment we provide
will depend on which SICK subsidiary is contracted
to supply the system. This is often influenced by the
main contractor building the plant, the type of ce-
ment producer making the request and where the
plant is to be supplied. SICK works with all the well

Left: Dust measurement
ata cement plant.
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Above: Producing sensors.

known suppliersand cement producersand can cover
all bases.

Talking technology

GC: Let’s look at the systems in more detail.
How do your systems, for example a dust monitor,
actually work?

SA: SICK’s dust monitors rely on optical priniciples.
The easiest to understand is optical transmission.
This works by observing the difference between the
emitted light and received light as it travels across
a gas stream that contains dust. The level of light
received is proportional to the dust load. However,
as dust limits fall, this methodology becomes in-
creasingly ineffective. There’s basically too little dust
in the gas streams so the difference in the signals is
negligible and the system cannot ‘see’ changes in the
dust load.

To work at lower dust levels we have sensors
that use light scattering principles. Back scattering
involves looking at the amount of light scattered
back from the dust particles that goes directly back
to the source. It looks at the amount of light that is
diffracted and refracted by dust particles across the
gas stream.

GC: At what dust load do you have to switch from
transmission to scattering?

SA: For newer limits, in the range of 10-50mg/Nm?,
we have to employ scattering-based technologies.
Transmission principles start to become limited at
below around 100mg/Nm?, but they’re still applica-
ble in many regions.

GC: How do cement plants use the information
supplied by the dust monitor?

SA: In many countries the cement plant reports
the dust concentration online to the environmental
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authorities. Dust monitors are also used in
bag filters to help the operator identify leaks
so that they can take remedial action.

GC: Do you know of plants that would use
that information to automatically shut
down an individual bag or row of bags with-
out operator input?

SA: This is not something that I am aware of
with our systems, as most operators want to
verify the information from the sensor with
visual checks and other investigations to cor-
rectly identify the bag that has failed.

GC: What is the hardest cement sector pol-
lutant to monitor in SICK’s experience?

SA: The answer to this is definitely mercury, due to
the low level at which it is present. It has one of the
lowest limits of anything out there. For example, the
US has a limit of 4.5ug/Nm? for new plants. Only
two manufacturers are able to produce equipment
that can measure mercury emissions continuously
down to that level and SICK is one of them. The
other problem with mercury is that it is very reac-
tive in the gas stream, which makes it tricky to ‘see’
SICK'’s solutions rely on atomic absorption spectros-
copy (AAS) at elevated temperatures.

Looking forward

GC: What new projects or products can
you tell us about?

AS: We've developed a new hot wet gas analyser for
emissions monitoring that will also be adapted for
process monitoring applications. We're also working
on a hot-spot monitor for coal conveyors before the
coal reaches the silo. We continue to develop our
App offering for phones and tablets to give our cus-
tomers greater access to their data and better control
of their applications.

GC: With more and more sensors across the
cement plant, what’s the next step?

SA: There is a lot of discussion at the moment about
so-called ‘smart sensors, Industry 4.0 and the Inter-
net of Things (IoT). I would say that SICK has been
involved in these areas from the beginning, certainly
in Europe and North America, due to its strength
in Factory Automation. Automation and intelligent
feedback are commonplace in these regions and
there is a lot of potential for SICK in other regions
as they develop not only their emissions regulations
but also the operational efficiency of their plants.

GC: Which governments are dragging their feet
on emissions regulations?
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shredding technology

PROVEN SINGLE STEP SHREDDING SYSTEM
OF SRF/RDF FOR YOUR CALCINER

> Highest flexibility in input material and particle size ( < 30 mm)
> Highly efficient drive system — low operating costs

> High throughputs — even single step processing

www.untha.com

GC: What can be done to ‘force’
smaller producers in unregulated
markets to look at this area?

Left: Beijing has become

SA: Without regulations such pro- globally infamous for air
ducers will not invest in emissions pollution in recent decades.
However, public pressure
has forced the government
to curb emissions from
are getting more animated about the arange of sources.
environment all over the world. For “People are getting more ani-
mated about the environment
all over the world.”

monitoring. Regulations almost al-
ways come from the public. People

example in China, there was little
focus on environmental regulation

before 2006. Now, under public pres-
sure, the government is on a pollution
reduction drive, which is having an
effect already. China knows that it
SA: More and more countries are putting emissions will cost less to invest now than it will in another 10
regulations in place. The self-commitment of the 32 years. There’s a lesson in there for all of us!
members of the Global Cement & Concrete Asso-

ciation (GCCA), representing at least 50% of global GC: A thought-provoking final point. Thank you
cement production capacity, also ensures that many for your time today.

countries that don't have emissions regulations also

have a minimum monitoring standard. SA: You are very welcome! @
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Below: An Accelerator Mass
Spectrometer (AMS).

ASTM D7459 outlines the proper
technique in collecting gas sam-
ples from stacks for 'C analysis.
The gas sample is captured in

a gas bag that is later shipped
to an off-site radiocarbon

dating laboratory, such as Beta
Analytic, for analysis.

Haley Gershon, BETA Analytic

14C testing for the cement sector

Many alternative fuels contain biogenic (CO,-neutral) materials. As these are rich in
carbon ('4C), radiocarbon dating offers an accurate and cost-effective way to analyse
fuel-derived CO, and reveal the proportion of biogenic fuel used...

ommon alternative fuels include refuse-derived

fuel (RDF), municipal solid waste (MSW),
sewage sludge and used tyres. These all contain a
proportion of ‘biogenic’ carbon compounds that
ultimately derive from recently-living plants or
animals. Any biogenic carbon can be considered
CO,-neutral when it is burned. This is in contrast to
petrochemical fuels, the combustion of which adds
to atmospheric CO; levels.

All living organisms contain a known proportion
of the isotope *C, which is generated by the interac-
tion of cosmic rays with atmospheric nitrogen (1N).
In the form CO,, it is used by plants in photosyn-
thesis and enters the food chain. *C atoms decay
via beta decay back to *N. As the half-life of C is
around 5730 years, the isotope has long been used
to calculate the age of pre-historic organic samples.

For over a decade, another application has been
developed: Assessing the biogenic content of a ce-
ment plant’s fuel mix. This is commonly performed
using Accelerator Mass Spectrometry (AMS), which
separates C from the more common !2C (and other
C isotopes).

CO, that has been produced from mixtures of
biomass and fossil fuels will result in a percentage
of 1C that is in direct proportion to the biomass /
fossil fuel ratio at the point of combustion. There-
fore, the World Business Council for Sustainable
Development recommends the EN 15440 method,
which uses C analysis. ASTM D6866 also uses
radiocarbon analysis to determine the biogenic car-
bon content of solid, liquid or gaseous samples. CO,
samples are sent from the plant to *C testing labo-
ratories. These report results as a
percentage that ranges between
0% and 100% biogenic, depend-
ing on the amount of *C.

If, for example, MSW is used,
the analysis can even determine
the portion of MSW that is
biomass-derived. If a C analy-
sis indicates that a stack CO,
sample is 65% biogenic, 65% of
the stack gas CO, is biomass-
derived and 35% is fossil-based.
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This information is not just for academic inter-
est, as cement companies often need proof of the
biogenic portion of alternative fuels they use. This is
because biogenic CO; can be deducted from annual
greenhouse gas inventories.

In the US, the Environmental Protection Agency
(EPA) requires annual reporting of a company’s
greenhouse gas emissions for facilities that emit
25,000t/yr or more of CO,. The EPAs Final Man-
datory GHG Reporting Rule uses C analysis
to measure the biogenic CO, of emissions from
the combustion of mixed fuels and municipal
solid waste.!

In the EU, C analysis is financially attractive for
cement plants that use alternative fuels, as the EU
Emissions Trading Scheme (EU ETS) recommends
EN 15440 for measuring the biomass fraction of
solid recovered fuels by an ISO/IEC 17025-accred-
ited laboratory.? Under the EU ETS, companies may
purchase CO, credits as long as they do not exceed
their annual CO, emission limits. Credits are valu-
able. Buying fewer, or even selling some, helps the
cement plant’s bottom line.

Similarly, the Western Climate Initiative (WCI)
sets requirements for mandatory reporting and
includes a cap-and-trade program for several mem-
bers in the US States and Canadian Provinces.?
Under the WCI, companies are required to submit
the same number of emission allowances to the
government as the number of emissions they had
during the compliance period. The WCI uses ASTM
D6866 to determine the biogenic percentage of CO,
emissions of waste-derived and mixed fuels.
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Below: A traditional reclaimer
chain with external rollers.

Florian Gies, KettenWulf Betriebs GmbH

Innovative chain technology for

reclaimer systems

KettenWulf presents the new KettenWulf Sealed Chain System Permanently Oiled
(KW SCS PO), a novel technology for reclaimer systems...

Automated stockyard units are indis-
pensable for handling and feeding
various materials in industrial processes,
including cement production. Reclaimer
systems with conveyor chains are com-
monly used, starting from automated bulk
material handling in the quarry, to pro-
cessing at the plant and, subsequently, bulk
despatch. The range of different materials
to be conveyed is wide and covers coal, limestone,
clinker, gypsum and others. Each of these conveyed
materials presents different challenges for the re-
claimer systems and thus the conveyor chain used.
Above all, the abrasiveness and corrosiveness of the
conveyed materials is very important and is a major
influencing factor in the design and construction of
the respective chain system.

Currently, conveyor chains with external, sealed
rollers as illustrated in Figure 1 are used. The chain
joint of such a conveyor chain must be lubricated
by an oil drip system, either externally or through
a grease nipple in the pin and corresponding lu-
brication channels. Lubrication by an oil dripping
system in particular leads to the ingress of dust into
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“A failure of the new conveyor chain
is not permitted, as the downstream
process depends on the supply of
conveyed material and must not be
impaired under any circumstances.”

the chain joint and inevitably leads to excessive lu-
brication of the conveyor chain. This causes heavy
contamination of the entire chain system by material
that adheres to the lubricant.

For this reason, in the case of extremely abrasive
and/or corrosive materials, a sealing system is often
provided to protect the chain joint and enabling a
controlled use of the lubricant by using a grease nip-
ple lubrication system at the pin. In this case each
single chain joint needs to be lubricated through
the grease nipple, with the effect that fresh grease
is transported to the chain joint and used and pol-
luted grease is pressed out. Both oil drip systems
and grease nipple lubrication systems have high
maintenance and resources costs, contaminate their
surroundings and lead to significant downtime.

These issues inspired KettenWulf to engineer a
solution in conjunction with an operator of a large
reclaimer system. After several site meetings, the
formulation of a fully maintenance-free conveyor
chain system was developed for a reclaimer system.

Establishing practical tests under the toughest
conditions and developing such a conveyor chain
was the primary goal. Our measurement for success;
the operator would save a five-digit Euro sum on
maintenance every year and significantly increase
machine availability. The revolutionary nature of
the project quickly became clear to those involved,
as the following customer requirement had to be
considered as the top guideline:

“A failure of the new conveyor chain is not
permitted, as the downstream process depends on
the supply of conveyed material and must not be
impaired under any circumstances.”
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Equipped with double-active redundancy, Southeast Asia’s
biggest cement mill has been proving the advantages of MVR
technology for over a year.

Operating in Touk Meas, Cambodia, the Pfeiffer MVR cement mill featuring MultiDrive®
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In the course of the nine-month development
phase, one of the concepts developed proved to be
particularly suitable for meeting all the require-
ments. In addition to the maintenance-free design
of the chain joint, emergency operation, in case of
damage to the chain system caused by overloads or
malfunctions of the reclaimer, could also be ensured.
An oil-filled chain joint was designed which is com-
pletely protected against external environmental
influences by means of a special sealing system.

Similar to a fully closed and sealed gear hous-
ing, the permanent oil filling ensures the optimum
supply of lubricant to the joint area. In the event of
damage, the chain joint can be filled with grease and
thus enables emergency operation until the dam-
aged components are replaced.

After a series of internal tests and inspections
to ensure the technical performance of this new
conveyor chain, two test chains were installed in
the reclaimer. The result after more than 12,000
operating hours and regular inspections on site was
completely convincing. No measurable wear could
be detected at the joint components of the test chain.
These outstanding results exceeded the expectations
of all parties involved in the project and gave full
confidence in the new technology.

In the next step, the plant operator ordered a
complete chain system, including the chain and
sprockets of the newly developed, maintenance-free
conveyor chain from KettenWulf. This conveyor
chain has now been installed in the plant and has
been operating without any malfunctions under the
toughest conditions, ever since.

In addition to our new sealing system type SCS
PO (Sealed Chain System Permanently Oiled),
the sealing technology and the assembly system of
the rollers have also been optimised. In particular,
the use of the Heavy Environmental (HE) roller
increases the performance of the roller to environ-
mental influences and thus significantly extends its
service life. In combination with the Click-On as-
sembly system, the assembly time of the rollers is
reduced by approximately 80%. This enables quick
replacement and increased availability.
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KettenWulf Sealed Chain System Permanently Oiled

 Maintenance-free chain joint;
« No additional lubricant required;

« Service life continuation in the event of damage via greasing;

« Reduced environmental impact;
o Optimised roller technology;

« Quick roller assembly;

« Increased plant availability;

o Decreased plant operating costs - Power comsumption;

» Reduced maintenance costs.

As a study for future chain systems, KettenWulf
has determined the exact loads and stresses of the
individual chain components by means of FEM
analysis, which is shown in Figure 2. Based on
this analysis, KettenWulf will be able to reduce the
weight of the chain by 15% with further develop-
ment, in addition to the improvements described
above. This weight reduction facilitates the han-
dling of the chain, from production at KettenWaulf,
through shipment, to assembly at the construction
site. In addition, the drive power and thus the op-
erating costs are reduced during the use of this type
of chain.

The development and production of this main-
tenance-free reclaimer chain is an important step to
making the chain technology future-proof for the
continuously increasing requirements in the field of
automated stockyard systems. Besides the massive
cost savings in the area of maintenance, the impact
on the environment can be reduced and the avail-
ability of the plant can be increased. (5]

Left: The new reclaimer chain,

including weight reduction
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Flame radiation to clinker (kW/m?)

Flame radiation to clinker (kW/m?)
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Joel Maia, FCT Combustion

The FCT Turbu-Flex: A ‘two-in-one’ burner

FCT Combustion’s Joel Maia looks at the development and properties of the company’s

new flexible Turbu-Flex burner...

hen a cement kiln burner designer is look-
ing at a new design, there are several things
to consider. One of the most important is the heat
transfer required by the process. The area under
the lines shown in Figures 1 and 2, shows the heat
energy imparted to the clinker along the kiln axial

Figure 1: Heat transfer curves
for burning coal using an

Standard mode

Number of kiln diameters from burner

FCT Turbu-Flex burner in
Standard and AF Boost mode.

Figure 2: Heat transfer curves
for burning 80% RDF / 20%

Standard mode

me

Number of kiln diameters from burner
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petcoke and liquid AF using
an FCT Turbu-Flex burner in
Standard and AF Boost modes.

distances. The more heat that is transferred early on,

the more efficient the burner and the lower the back-

end temperature. The less heat that is transferred to

the raw meal in the early stages, the less efficient the
burner and the higher the back-end temperature.

When face plates with different hole pat-

terns are introduced at the end of the burner

the heat profile changes. FCT looked at

some extremes: A design with 36 small holes

Figure 3a: Burner
design with 36
small holes.
Most suitable
for traditional
fuels.

Figure 3b: F(T Turbu-
Flex burner combines
arrays of larger
and smaller
holes for easy
switching
between
Standard

and AF Boost
modes.

Figure 3c: Burner
design with 18
large holes.
Most suitable
for alternative
fuels like RDF.
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around the circumference (Figure 3a) provides a less in-
tense, lower temperature flame with relatively low NOy
emissions. This is due to the relatively slow fuel-air mixing

in this type of design.

The other design has 18 larger holes that are grouped
together with gaps between them where there are no air CONFERENCE e EXHIBITION ® AWARDS
holes. The cross-sectional area of the holes is identical to
the 36-hole case. This gives rise to more intense mixing, Alt tive fuels f tand li
higher flame temperatures and higher NOy emissions. The eérnative fuels for cement and fime
primary air creates turbulence between the fuel and the . .

R . ) Global, regional and national market trends
secondary air, which promotes mixing at the boundaries.

Different face plate patterns work differently. Technological developments and case studies

A flexible approach

There are many cement plants around the world that have
to use constantly varying fuels due to legislative, opera- .
tional and cost challenges. This can result in burners being InCIUdlng
poorly optimised for the fuel being used. There are great : Vassiliko
differences between burning two-dimensional solid alter- 4 Cement field
native fuels and liquid fuels, for example. Often plants have = 2
to compromise.

To provide flexibility, FCT has taken the two extremes

described above and incorporated them into a single . . e
Including

design (Figure 3c). The momentum is the same in each Wi : «
configuration. This leads to a design that can switch be- O e | CemFuels
tween different fuels. y 4 — - Awards

This concept led to the development of the Turbu-Flex E Gala Dinner
burner (Figure 3b). It is in fact two different burner de- f
signs within the same burner. It has a ‘Standard’ mode of
operation that has 36 smaller equidistant holes that can be
used for traditional fuels like coal, which have reliable
combustion characteristics. Then there is an ‘Alternative
Fuel (AF) Boost’ mode in which the primary air comes
through the 18 larger holes only. This is most appropriate
for solid alternative fuels, which naturally supress flame
temperature and thus need more vigorous air-fuel mixing.
None of FCT’s burners have any moveable parts at the hot
end and the Turbu-Flex is no different. The air supply is
simply controlled by valves at the back of the burner.

Figure 1 shows the heat transfer differences between
the Standard and Boost modes when burning coal. The
heat transfer is much better in AF Boost mode, but it gen-
erates unacceptably high NO, emissions. Figure 2 shows
the same information for refuse-derived fuel (RDF). This
shows that, in Boost mode, significant temperature and
heat transfer can be regained compared to burning RDF
in the standard mode. The NO, emissions are around 25%
higher in AF Boost mode than in Standard mode, but as
NOx emissions are usually very low with AF, this is not a
concern.

Trials and commercial introduction

The first Turbu-Flex burner has been burning 80% solid
RDE, 20% petcoke / liquid alternative fuels on a trial basis
at a European cement plant since early 2018. Four further
Turbu-Flex burners were delivered in the first quarter of
2019 on a commercial basis, again to cement plants in
Europe. FCT looks forward to updating readers on the
progress of these burners in future issues. @
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Right: A custom-manufactured
ramp can be fabricated with
high-strength 6061 T6 alu-
minium, allowing it to support
as much as 6.8t live load and
offer a 3:1 safety factor.

Heather Harding, Bricking Solutions

OEM Kiln access ramps: Partner with a pro

Kiln access ramps are an important aspect of safe, efficient kiln maintenance. Producing
one in-house may seem cost effective, but poor design and lengthy installations often
end up costing more in the long run. Partnering with a specialised manufacturer of

kiln access ramps offers a range of benefits, such as a custom-engineered design, easy
installation and service options that result in a better return on investment...

ne of the biggest benefits of working with an
Ooriginal equipment manufacturer is the qual-
ity and experience they bring. Such companies
have worked with hundreds of customers to solve
specific challenges and, in partnering with them,
plant managers can tap into that knowledge to find
the solution that best fits their site. Each burn floor
presents unique obstacles. Because of this, each ac-
cess ramp is specially designed to ensure a proper fit.

In addition, original equipment manufacturers
have extended access to unique materials not found
in-house. For example, a custom manufactured
ramp could be fabricated with high-strength 6061
T6 aluminium, making it as strong and durable as
steel but at half the weight. Ramps made from this
material will support as much as 6.8t live load and
offer a 3:1 safety factor.

For added safety, many manufactured ramps
come with standard features such as curbs, fall
guards and articulated landing feet to ensure that the
ramp always sits properly within the kiln. Optional

safety cages, personnel tunnels and accessories that
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make ramps compatible with third-party demolition
equipment are also available.

Ease of installation

Another benefit of working with lighter, sturdier
custom-manufactured ramps is an ease of installa-
tion that is not possible with most in-house models.
By using industrial lightweight aluminium and a
modular design, these ramps can be assembled in
as little as 1.5hr, depending on ramp length and
burn floor configuration. That’s around 40% less
time than most alternative after-market or self-built
ramps. Most manufactured ramp assemblies are
easily manoeuvered by basic equipment such as a
forklift and don’t require special equipment like the
hoist systems that are needed for steel ramps.

Sales and service

Another significant benefit of partnering with a
specialised manufacturer is the customised care pro-
vided by a dedicated sales and service department
over the life of the ramp. When a do-it-yourself




Profile: Bricking Solutions

ricking Solutions manufactured the in-

dustry’s first bricking machine in 1966
to give refractory installers a safer, more
efficient alternative to manual installation
methods. From that time the company
has believed that machines should do the
heavy work rather than the people and that
customer feedback should drive product de-
velopment. Bricking Solutions manufactures
a wide variety of equipment for the cement,
foundry and steel sectors, including bricking
machines, conveyors, pallet transfer systems,
kiln platforms, ramps and safety cages.

ramp falters, diagnosing the problem eats away at
valuable time. However, working with an original
equipment manufacturer means having a partner
that can keep downtime to a minimum.

An OEM’s experience allows them to respond
quickly and offer solutions that keep maintenance
projects on schedule. Working with these companies

GLOBAL CEMENT: /\/IAINTENANCE@

also provides access to after-market services, such

as ramp inspections, spare parts and any safety
modifications that might arise from continued
safety testing.

Optimised return on investment

The benefits of working with a custom manufacturer
can quickly add up to a better return on investment.
Original equipment manufacturers offer safe, ef-
ficient solutions for routine maintenance and allow
plant managers to apply time and resources more
effectively on day-to-day operations. @

Left: Each burn floor presents
unique obstacles. Working

with a specialised manufacturer
means each access ramp

is specially designed to

ensure a proper fit.
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Below left: A 2000t Laeis
hydraulic press at Krosaki AMR
Refractarios’ plant.

Below right: Refractaria SA's

headquarters in Gijon, Asturias.

Oscar Zalacain, Krosaki AMR Refractarios SAU; Raquel Fano Ramos, Refractaria SAU;

Andrey Spitsin, Regional sales representative

Krosaki AMR Refractarios and Refractaria: Full
range of refractories for the cement industry

This article gives an overview of refractory materials made by Spanish companies
Krosaki AMR Refractarios SAU and Refractaria SAU, including a full range of kiln bricks,
developed for application in cement rotary kilns and providing specific engineered
solutions to reduce energy consumption and increase productivity.

he development of the Spanish refractory in-

dustry is closely connected with the general
industrial development of the country, particularly
the steel, mining and civil construction industries,
including cement. The north of Spain, for example
in the Basque country and Asturias, has large indus-
trial clusters. These companies consume high-class
raw and technological materials, including a wide
range of refractories. It is not surprising, therefore,
that this region has become one of the most impor-
tant centres for the production of refractories.

In November 2018 Krosaki AMR Refractarios
SAU and Refractaria SAU, merged, forming the larg-
est, most modern and fastest-developing refractory
company in Spain. This was achieved via the inte-
gration of Refractaria into Japan’s Krosaki Harima
Corporation through its affiliated company in Spain,
Krosaki AMR Refractarios SAU. This provided the
possibility to supply the full range of refractory ma-
terials used in cement production, including:

» Magnesia spinel bricks for rotary kilns;
o Alumina silicate bricks with additives of silicon

carbide and zirconia for rotary kilns, calciner, cy-
clones and clinker coolers;
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« Unshaped alumina silicate refractories with addi-
tives of silicon carbide and zirconia for rotary kilns,
calciners, cyclones and clinker coolers, represented
by all types of castables and gunning masses;

« Pre-shaped parts, produced from refractory casta-
bles, for bull noses, tertiary air ducts, nose rings
and other parts of the cement plant;

« Special refractories developed for specific applica-
tions, particularly to solve ring/build up formation
problems, to reduce energy losses through the kiln
shell and to increase life time in hard conditions
(alternative fuel, high thermal load process, etc.)

About Krosaki AMR SAU

Aristegui Material Refractario SA was a private com-
pany founded in 1906 that had a leading position in
the Spanish refractory sector. It was partly acquired
by Krosaki Harima Corporation and Mitsui Co
Ltd in 1989, becoming Krosaki AMR Refractarios
SAU. Since 2004 Krosaki Harima Corporation has
become the sole owner of the company, providing
100% ownership of a plant with the most up-to-date
production technology and the latest expertise in

the design of refractory materials.
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In particular, the Quality MgO | Si0, | Ca0 | Fe,0; | Al,0; [ Density | Porosity [ CCS
company totally renewed %) | %) | %) | %) [ %) |(g/am®)| (%) | (MPa)
its facility in 2010 with MXA 8650 | 0.75 [ 1.00 | 075 | 11.00 [ 3.00 14 65
the installation of a new MXB 8850 [ 075 | 100 [ 075 | 900 [ 299 15 65
36,000t/yr plant for shaped
magnesia  spinel  bricks. MX90 90.00 | 0.75 | 1.00 | 075 | 7.00 [ 299 15 80
The fully-automated plant MLA 87.00 0.30 0.85 0.55 11.00 3.01 14 60 Left - Table 1: Krosaki AMR
is equipped with the most MLB 89.00 | 0.40 | 115 | 065 | 8.00 | 3.00 14 60 Refractarios ra"ges‘:m“:g'r‘;sk':
modern units, including MLC 90.00 | 0.75 | 1.50 | 075 | 7.00 | 3.00 15 60
highly-efficient mixers, hy-

’ MLS 8550 | 0.20 | 0.80 [ 055 | 13.00 | 3.03 13 70

draulic presses and tunnel
Kilns. MKE 82.00 | 0.20 | 0.80 [ 055 | 17.00 | 3.0 13 60

The ongoing extension MKS 8540 | 0.25 | 0.85 | 055 | 13.00 | 3.10 12 70
of production capacity will AM100mortar | 9850 | 030 | 1.00 | 0.80 | 0.40

provide the plant with a
fourth technological line
by the end of 2019, mean-
ing an increase in output up to 48,000t/yr of shaped
refractories. We believe that, as of today, Krosaki
AMR Refractarios SAU is the most modern plant for
production of magnesia spinel bricks in the world.

Due to its specialisation in magnesia spinel
bricks, Krosaki AMR Refractarios is globally re-
sponsible for Krosaki Harima Corporation’s cement
business interests.

About Refractaria SAU

Refractaria SA was founded in 1948 and developed
into a unique refractory company. Production
takes place acoss 63,000m? at a 50,000t/yr facility
in Siero, Asturias. The company produces bricks,
refractory castables and gunning masses of alumina
silicate with additives of silicon carbide, zirconia and
other minerals.

Over the past 10 years Refractaria SAU has placed
particular emphasis on the development of new re-
fractory materials for cement applications. This has
allowed it to achieve a leading position in the field
of special refractories for niche applications, such as
the production of Acris bricks to solve ring forma-
tion problems and decrease energy losses in the kiln.
The company also actively promotes highly-efficient
engineering solutions, helping cement plants to
solve some typical problems, for instance, to avoid

water jetting in the inlet chamber and calciner by in-
stalling its Water]et Free concept refractory linings.

Magnesia spinel bricks for cement kilns

Krosaki AMR Refractarios’ range of magnesia spinel
bricks includes three series of products: MX, ML and
MK - See Table 1. The manufacture of the ML and
MK ranges is performed with the purest synthetic
magnesite available, which provides exceptional
advantages in comparison with natural magnesite.
This includes: Higher purity; Denser structures; The
lowest possible oxide content; Lower porosity and
permeability; Higher resistance against alkali salts;
Higher resistance against clinker abrasion, and;
Higher elasticity. MX products are produced from
a mixture of the purest synthetic magnesite with
a limited amount of natural magnesite. All series
contain high-quality spinel, providing exceptional
flexibility to the structure of bricks.

We recommend the use of MX bricks while
working with natural fuels (coal, gas, heavy fuel
oil) and up to 30% alternative fuels. Figure 1 shows
the MX range bricks. The ML and MK ranges were
developed specifically for harsher conditions, in-
cluding the use of >30% alternative fuels and high
thermal loads.

The MLS range deserves special attention. Due to

Far left - Figure 1:
MX range bricks.

Left - Figure 2:
ML range brick, B-622 shape.
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Right - Figure 3: Acris
1012, installed in the
upper transition zone.

Far right - Figure 4: Acris
1012, installed in the upper
transition zone after 18
months of operation.

Right - Table 2: Refractaria
SAU's Acris range of bricks.

its unique combination of properties, this brick is at

the top of Krosaki AMR Refractarios’ product range.
This brick can be successfully used in any MgO part
of the kiln, especially in transition zones, which are
its main destination zones.

The latest analysis of Krosaki AMR Refractarios’
sales per product shows that MLS quality is the
product most consumed by the company’s cement
sector clients. This is due to this range offering the
longest service life and thus the lowest specific costs
on refractories.

Recent case-studies

Installation reports from recent years reveal that
MLS bricks can withstand service conditions with
unchanged thickness for extended periods that
would completely wear out other materials. For
example, at Company A, MLS showed 220mm re-
maining thickness in upper transition zones after six
months of operation. MLS bricks can provide rates
of specific wear ranging from 0.00002-0.00005mm/t
of produced clinker. This corresponds to 0.06-
0.2kg/t of clinker. MLS bricks can increase service
life remarkably, extending the campaign to the
longest possible extent. For example, in the lower
transition zone of a 4.6m-diameter kiln at Company
B’s plant, the use of MLS bricks provided an eight-
month increase in life-span compared to bricks
from a previous supplier.

Meter 33,6

Bricks to eliminate ring formation and
decrease heat losses

The phenomenon of ring formation in cement ro-
tary kilns is well-known and often observed. It is
noticed that when such rings are in the area of MgO
bricks the process of infiltration, with the associated
spalling of bricks is very likely. This type of destruc-
tion leads to faster loss of lining thickness and an
increase in kiln shell temperature. The formation of
rings has a negative effect on the productivity of the
kiln due to the reduced brick thickness and higher
thermal losses through the kiln shell. To tackle these
challenges, Refractaria SAU has developed the Acris
bricks range, including Acris 85108, Acris 1012 and
Acris 5008.

These materials are designed to be used in the
safety zone (Acris 5008), the upper transition zone
(Acris 1012) and the upper part of central burn-
ing zone (Acris 8510S) to provide more effective
clinker production. This is thanks to decreased
surface ring formation due to low porosity and lack
of infiltration. In the event that rings do form, the
ring does not react with the brick surface and falls
without spalling.

Due to their lower thermal conductivity Acris
bricks offer additional advantages compared to
MgO-based materials. This can help reduce fuel
consumption and protect kiln shells from high-
temperature corrosion, caused by local overheating.

Quality Al,0; | Fe,0; | SiC | Zr0, | Density | Porosity (&3 Comments
) | (0 | (%) | (%) | (g/em®) (%) (MPa)
Acris 85105 75-85 | <1.0 | N/A | N/A | 3.00-3.06 | 14.5-16.5 | 120-140 Increased resistance to liquid phases
Acris 1012 38-40 | 0.5-0.8 | 9-11 | 11-13 | 2.80-2.84 12-14 80-120 | Optimum solution for upper transition zone
Acris 0208 50-52 [ 0.5-08 | 4-6 | 79 | 2.70-2.74 12-15 90-140 Economical version of Acris 1012
Acris 5008 50-52 | 0.9-1.1 7-9 | 2.68-2.71 14-16 60-90 | Low price and good properties for safety zone.
Low thermal conductivity.
Acris 3006 38-40 | 0.8-1.0 5-7 | 2.25-2.28 16-18 60-90 Low price and good properties for
calcining zone. Low thermal conductivity
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Finally, the combination
of working characteristics
of Acris bricks permits the
longest service life of refrac-
tory linings in these zones
of rotary kilns, which makes
this range of bricks one of the
most cost-efficient solutions.

Despite recent introduc-
tion of Acris bricks to the
market, this product range is
already widely represented
in cement kilns all over the
world. Here, the authors
would like to share the results
of Acris 1012 in the upper
transition zone of a 4.15m-
diameter kiln. In particular,
the problem of high shell tem-
perature and spalling of bricks
was detected. To solve these
issues, Acris 1012 bricks were
installed in the area of 33.6-
36.0m.

A Kkiln inspection showed
that installation of these bricks
decreased shell temperature,
eliminated the spalling of
refractory lining and allowed
the plant to run the kiln with-
out any unexpected stoppages
due to this area.

In the event that ring
formation issues are not
accompanied with high tem-
perature on the kiln shell,
the installation of the Carbal
10 brick can provide brilliant
results. This SiC-containing
brick can be considered as
one of the best of these types
of refractories and one of the
most efficient solutions in
the battle against kiln ring
formation and build-ups in
the calciner. We can share
information about successfull
reports, received from many
customers, in which serious
problems with ring formation
were detected in the area of
34-37m. After installation of
Carbal 10 at Company C in
June 2012, the problem was
resolved. The bricks are still in
the kiln due to their impres-
sive remaining thickness. The
wear after one year in service
was ~Omm. @

REFRACTA

@efra cta

Manufacturing Refracto

LEADING TECHNOLOGY IN

Left - Figure 5: Carbal 10,
installed at 34-37m

after 12 months of operation,
showing Omm wear.
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Michele Di Marino, Jesper Sand Damtoft, Stefano Zampaletta, Cementir Holding SpA

Experiencing FUTURECEM

Right: The synergy between
calcined clay and limestone
compared to reference CEM | in

Cementir Group is broadening horizons with its sustainable Futurecem™ solutions...

ementir Group, with its mantra ‘Building a
Csustainable future, regards sustainable growth
as both a responsibility and a requirement for
producers to continue operating in the cement
industry. Cementir Group’s business model strikes
the balance between the creation of economic value,
the protection and conservation of the environ-
ment and a sense of responsibility towards people
and communities. Cementir Group has based this
journey toward sustainability on four pillars: usage
of alternative fuels; wind energy production; energy
recycling and green cement innovations.

Introducing Futurecem™

Regarding green cement innovations, the Cementir
Group has a long record in the development of more
CO; friendly types of cement and concrete. This is
centred at its Research and Quality Centre in Aal-
borg, Denmark. There, its researchers have been
studying different alternative cement and concrete
compositions in cooperation with stakeholders
from the whole value chain of construction, as well
as leading universities and research institutions.
FUTURECEM™ technology is the result of this
extensive applied research, which also covers raw
materials assessment, manufacturing technology
and concrete technology. FUTURECEM™technology

relies simply on the synergy between calcined clay
and limestone filler, which allows replacement of
clinker of more than 40%, depending on the type of
clay, all while maintaining the same performance as
a pure Portland cement.

FUTURECEM™ technology is both green and
sustainable, since clay and limestone are raw mate-
rials available in large quantities on a global scale.
This is an essential driver in an era when the sup-
plementary cementitious materials currently used
for cement/concrete production, such as fly ash and
blast-furnace slag, are both limited in quantity. On a
global scale, fly ash and blast-furnace slag produc-
tion is far too small to reduce clinker content to the
amount that is technically feasible. In Europe and
the US a fly ash shortage is beginning to be felt as
coal-fired power plants are being shut down, while
blast-furnace slag is almost fully used, with no plans
to increase steel production in these regions.

The story so far...

FUTURECEM™ dates back almost 20 years, to when
researchers at the Cementir Group Research and
Quality Centre discovered the synergy between
certain types of calcined clay and limestone. This
was not published but was brought back to attention
when increased focus on sustainable development

and climate change

made the development

Danish smectitic clay «I

Cements with clinker substitution of around 30%

of new, lower CO, ce-
ments more interesting.

This led to the
original FUTURECEM™
project from 2008 to

I 2011, in which the basic

Danish smectitic clay & |
Limestone (step1) :

technology was devel-
oped. In this project, it
was surprisingly found

that not only kaolinite

standard mortar. :

44

clay could be used,
but also the kinds of
smectitic clays known
as bentonites, which are

Kaolinite from Europe &
Limestone (step2)

found in abundance in

28D strength

Reference : CEM |

Denmark. To protect
the development, a

patent application was
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submitted.! This has since led to FUTURECEM™ to be

patented in USA, Canada, Mexico, Europe, India,
China and Australia. The patent is currently pending
in Brazil.

The next step was the SCM project 2011-2014,
which aimed to develop production technology for
calcined clay and further developing the technology.
The first test batches were produced and used in real
concrete production, including a demo wall at the
Aalborg Portland cement plant in Denmark.

From 2014-2019, the Cementir Group partici-
pated together with research institutions and a range
of stakeholders from the construction industry in
the Danish project Green Concrete II (Green Trans-
formation of Cement and Concrete Production)
with the aim of testing FUTURECEM™ in a wide range
of actual ready-mix concrete applications.

Within this project, FUTURECEM™ has been
tested at full-scale in construction parts for infra-
structure as well as in an indoor floor and wall in the
new concrete laboratory at the Danish Technologi-
cal Institute (DTU). Such demonstrations show that
FUTURECEM™ can be implemented in the concrete
industry, while maintaining conventional produc-

tion and execution technologies. Furthermore,

similar performance to conventional concrete in
terms of workability, strengths and other key param-
eters were achieved.

In order to evaluate durability in aggressive
environments, a number of long-term exposure
sites have been established. These will document
FUTURECEM™-based concrete exposed to sea water
or highway traffic. Furthermore, investigations at
the Technical University of Denmark, the Danish
Technological Institute and the Cementir Group
Research and Quality Centre have shown that con-
crete based on FUTURECEM™ technology is resistant
to corrosion by chloride from sea water and salt,
shows good carbonation resistance and resistance
to alkali-silica reaction as well as no degradation by
sulphate attack.

Moving forward

Similar developments are taking place in other areas
of the world. It has been estimated that if the existing
types of cement are replaced by the green types of
cement and concrete, global CO, emissions could be
reduced by 400Mt/yr.? This is the same as the annual
CO, emissions of the whole of France. Furthermore,
increased use of limestone and calcined clay has

GLOBAL CEMENT: FUTURE CEMENTS @

Left: A Fururecem™ road
bridge in Lolland, Denmark.
Source: Torben Eskerod.

Left: A Fururecem™ rail
bridge in Lolland, Denmark.
Source: Torben Eskerod.
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Right: A view of part of the
Aalborg Portland cement plant
in Aalborg, Denmark, where the
Cementir Research and Quality
Centre s based.

Below: The new DTU
Headquarters, built partly
with Fururecem™.

Source: Torben Eskerod.

been suggested in a recent road map for global low-
CO, transition of the cement industry.?

However, when working with concrete today,
cement and concrete compositions are based on
threshold value requirements as defined by norms
and standards. In practice, implementing innovative
solutions is difficult, indeed it is sometimes impos-
sible, within the framework of today’s legislation.
In the short term, limestone-calcined clay cement
needs to be accepted in the national adaptations of
the European cement standard. Therefore the Euro-
pean cement standard EN 197-1 must be updated to
accept up to 50% clinker replacement by limestone-
calcined clay. In the longer run, building codes and
standards should support the green transition, for
instance by boosting performance-based design
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approaches in which composition thresholds are not
a limitation.

Beyond cement

FUTURECEM™ is not only for the production of sus-
tainable cement, but is also a sustainable binder as
well as additive for concrete addition. As a sustain-
able binder, it powers new innovative solutions like
Aalborg Extreme® Light 120. This is an Ultra High
Performance Concrete (UHPC) based on AALBORG
WHITE® cement, which is ready to be used (just add
water), has reduced shrinkage and is self-compacting
for the manufacture of thin/slim concrete products
with high mechanical and durability performance
and good aesthetics.

As a supplementary cementitious material, it can
be used as a substitute for fly ash and
blast-furnace slag, (which, as men-
tioned above, are in short supply),
with very similar performance and
higher sustainability.
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1: Delegates listen to
one of the event’s 20
varied presentations.

2: Busy networking in the
‘Speed Dating' session.

3: Charles Zeynel of ZAG
International provided the
opening presentation on
the increasing challenges of
obtaining slag.

4: Dan Rogers of Smithers
Apex outlined future supply
and demand scenarios for
non-ferrous slags to 2029.

5: Charles Ochola, President
of the US National Slag
Association spoke about the
status of slag and slag
products in the United States.

6: Ryan Hyatt from Edward
CLevy Co outlined the use of
drone-based photogrammetry
to analyse slag stockpiles. His
presentation was voted the
best of the event by delegates.

Robert McCaffery, Global Cement Magazine

Review: Global Slag Conference 2019

The 14th Global Slag Conference has successfully taken place in Aachen, Germany, with
140 delegates from 36 countries in attendance. The 15th Global Slag Conference will take

place in Vienna in April 2020.

harles Zeynel of ZAG International started the

conference by saying what he has been saying
for the last 15 years, that “slag is a good material, it’s
in great demand, and there is now not enough to go
around.” Charlie pointed out that 30% of China’s steel
production is made in EAF mills, meaning that no
new blast furnaces will be built. Demand for slag is
outpacing supply and the gap will continue to grow:
SCM suppliers are steadily ‘moving up the value
chain’ Steel companies are now making a profit on
slag production, but cement companies are now
pushing back, particularly where the landed price of
slag is higher than the local cost of clinker. Former
users of slag products are looking for alternatives.
However, there are tens of millions of tonnes of slag
products (particularly in China) in stockpiles and
hundreds of millions of tonnes of flyash in ash ponds
around the world, that could be utilised by cement
companies, and which allow a pushback against slag
product price rises. On the other hand, there are mul-
tiple challenges to suppliers and to supply lines. “All
participants must have a balanced view of sharing the
benefits in the value chain” Charlie concluded that
knowledge of the markets is paramount for reliable
slag supply.

Dan Rogers of Smithers Apex next gave a forecast
for the development of ferrous and non-ferrous slags
to 2029. Dan gave a thorough breakdown of volumes
and uses of slag in various regional markets and
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industries. His message essentially backed-up that
of Charles Zeynel, in that there are increasing short-
ages, particularly regionally, due to increasing global
demand and due to variations in regional supply.

Charles Ochola, president of the US National
Slag Association, gave the next presentation giving
an overview of slag trends in North America. He
appealed to delegates to work to promote slag as a
product, rather than viewing it as a byproduct, or
worse, as a waste. Charles suggested that increasing
the value of slag in the eyes of users and regulators
will bring advantages to all.

Marc Fixaris of ArcelorMittal next spoke about
the development of air-cooled blast furnace slag
(BFS) and steel slag in competitive local markets. He
stated that 82% of the company’s basic oxygen furnace
(BOF) slag in Europe was ‘valorised’ in 2018. Marc
stated that stringent efforts need to be undertaken to
persuade potential users to use ‘artificial aggregates’
derived from slag, instead of natural stone. Each steel
plant should be used as a showroom of solutions, and
there needs to be an open and ongoing discussion
with shareholders, politicians, stakeholders, journal-
ists and citizens. Crucially, the producer needs to
know their products, in terms of composition and
behaviour. Once a buyer has been found, the pro-
ducer’s first priority is to provide quality products
for long-term contracts. Marc mentioned just such

a contract, to sell 5Mt of slag products from a steel
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plant in Luxembourg to a local construction com-
pany, substituting for natural aggregates.

Andrey Korablin next gave details of business
opportunities for slag recycling companies in Russia.
Russia produces around 70Mt of steel each year, as
well as 20Mt of metallurgical byproducts. Andrey
showed a video of Vladimir Putin stating - in Russian,
to a Russian audience - that the 300 most polluting
industrial plants in Russia, many of them steel and
other metallurgical plants, will be required to dra-
matically improve their environmental performance
by 2021 or face forced closure. Andrey pointed out
that European and other slag processing compa-
nies potentially have a strong future role to play in
bringing value to the current and past production of
slag-derived materials.

John Yzenas Jr of Edw. C. Levy Co. started the
technical sessions of the conference with a presenta-
tion on the characteristics of slags. John compared
the benefits of XRD and XRF for characterisation.
XRD is now widely used as a quantitative approach
and the results can be difficult to compare to the
Bogue oxide calculations that are derived from XRF
results. Many analytical approaches struggle with the
variety of compositions and mineralogies that are
present in slag products. “All slags are not the same,”
stated John.

Henning Schliephake of Georgsmarienhiitte
GmbH next introduced the NoWASTE approach to
electric steel making, which produces, you guessed it,

‘no waste! The approach has arisen due to the likeli-
hood of the non-availability of any kind of landfill
option in the future in Germany. “First of all, you
must know what residual materials you are making
in your steel plant, and then, make sure to keep it
separate! If it is accidentally or carelessly mixed, you
have lost value” In the future we will not be able to
use unimproved electric arc furnace (EAF) slag as a
road-building component, due to high molybdenum
and vanadium contents. Henning suggested that EAF
slag should be considered as a liquid iron ore. It can
be improved by reduction of iron through addition of
reducing materials, to a composition closer to clinker.

Gerhard Auer of Ferro Duo GmbH next spoke
about an ingenious approach to removing some
heavy metals, particularly lead and zinc, from mate-
rials such as blast furnace sludge and EAF dust. The
materials can be reacted with chlorine-rich ‘solvents’
such as a FeCl, solution from steel pickling or waste
chlorides from the TiO, industry or widely-available
HCI solutions. The heavy metals react to become
ZnCl, and PbCl,, which have relatively low boiling
points. During indirect heating in a rotary kiln the
compounds are selectively volatilised and can be

7: Discussions take place in
the exhibition area during
one of the coffee breaks.

Below: All delegates were
given the opportunity to in-
troduce themselves during the
‘meet the delegates’session.

8. Nguyen Thi Thu Cuc, Hoa
Phat Trading, Singapore.

9. Paul Thorn, Golden Bay
Cement, New Zealand.

10. Frank Henning,
VDZ, Germany.
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11: Discussions on the Swiss Trade stand.

12: York Reichardt of KHD Humboldt
Wedag GmbH explains an aspect of

his company’s slag processing equipment
to a trio of delegates from TATA Steel.

13: Volkert Feldrappe of the
FERS - Institut fiir Baustoff-
Forschung (right) in
discussion with delegates
from Malaysia's CMS Cement.

14: The PEWAG & ROCWORKS
stand was the scene of some
interesting discussions.

15: Lively interactions during
one of the coffee breaks.

16-17: The Global Slag
Awards Dinner was held at the
Tonnengewdlbe, Ratskeller in
central Aachen.

removed in the process gas for condensation and
recovery. A ‘mineral compound’ is left behind with
near to zero heavy metal content, composed of FeO,
CaO, carbon and SiO,. This material can be recycled
back into either steelmaking or cement manufacture,
as a raw material or as a fuel, since it has a carbon
content of 40%.

“Is it possible to correlate granulated slag analyti-
cal results with reactivity?” was the question posed
by Andreas Ehrenberg of the FEhS, with his answer
being “No... or at least, not easily” This is because
there are many factors in slag product reactivity,
including blast furnace processes, slag viscosity, slag
composition, glass formation, storage conditions, the
granulation technology used and the specific granu-
lation conditions in each case. GBS may even vary
from heat-to-heat. However, laboratory-scale granu-
lation test and mortar tests
are a good start towards
predicting slag reactivity.

Yusuke Kato of JFE
Steel of Japan next spoke
about research that in-
volved oxygen
injection into molten
slag to promote the
exothermic  oxida-
tion and increased
dissolution of MgO
in Fe,Os-rich BOF
slag. ‘This process
eliminates MgO
from the cooled slag,
so that hydration
and volume expan-

Ryan Hyatt of Edw. C. levy Co. next spoke about
the use of drone-based photogrammetry to measure
slag product stockpiles, showing delegates some im-
pressive photo-realistic 3D images of slag product
stockyards, which can allow an accurate calculation
of stockpile volumes.

Global Slag Awards Dinner

The Global Slag Awards Dinner took place at the Ton-
nengewolbe in the Ratskeller Aachen (barrel-vaulted
cellars of Aachen’s town hall), featuring the presen-
tation of the Global Slag Awards 2019. Global Slag
Company of the Year was Tata Steel Ltd, while slag
user of the year was LafargeHolcim. Slag Plant of the
year was awarded to the Steelphalt plants of Harsco
in the UK, while the slag product of the year was
awarded to Koranel synthetic minerals, produced by
Metallo Belgium NV. The technology supplier of the
year went to Loesche, and the Global Slag Technical
Innovation Award went to Tapojarvi Oy of Finland,
for its slag-based geopolymer. The Global Slag Per-

sonality of the Year went to Michael Connolly of
TMS International LLC.

sion can be avoided.
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18: Dirk Schmidt from
KIMA Process Control pre-
sented on the topic of

slag grinding optimisation.

19: Discussions on the
SAFERtech stand.

20: Slag processor and
supplier Ferro Duo was
represented by (left to right):
Marina Spanka, Andre Hiigen,
Dominik Kehrmann and
Gerhard Auer.

21: Harsco's Nick Jones (left)
in discussion with Edward C
Levy Company’s John Yzenas
and Kelly Cook, both of whom
presented at the conference.

22: Smartscrap’s Andrey
‘Slag’Korablin gave a passion-
ate presentation about the
potential for slag processing
companies in Russia.

23: GPS-Global Solutions’
David Roth makes a point

during his presentation on
upgrading ladle slag.

24: Loesche’s Winfried
Ruhkamp presented on
the topic of dry granulated
BF sand, for which he won
the prize for second-best
presentation.

25: KHD Humboldt Wedag's
York Reichardt provided
arange of slag grinding
case-studies.

Second day

The first speaker on the second day of the
conference, Dr Winfried Ruhkamp, with
co-authors Holger Wulfert and Horst Lud-
wig, spoke on a Loesche separation plant for
the production of ultra-fine granulated blast
furnace slag. Due to low reactivity, only the
smallest slag particles (<2um) contribute
to early strength in slag cement, whereas
large particles (>60pum) make virtually no
contribution to final strength development.
Winfried gave some details of an approach
to deliver ultra-fine slag grinding, using an
additional cyclone separator group. Ap-
proximately 13% of the normal ground granulated
BFS that is produced from a Loesche mill can be sep-
arated as an ultra-fine product. Using such ultra-fine
slag may allow a clinker factor down to 30%, as well
as applications in shotcrete, providing low heat of
hydration and high early strength. Ultra-fine GGBFS
can also be used to produce ultra-high-performance
concrete with strength of beyond 150MPa compres-
sive strength, at a lower cost than when using silica
fume, partly due to the complete filling of all voids
in the concrete.

York Reichardt of KHD next spoke about the
energy consumption and total cost of grinding of
three different designs of grinding plants: a vertical
roller mill, a roller press with finish grinding, and a
ball mill, each grinding slag of the same grindability
and at the same throughout rate and Blaine fineness.
York showed calculations suggesting that the roller
press with finish grinding had the lowest total costs.

Dirk Schmidt of KIMA Process Control
next spoke about Smartmill ‘electronic ears’ and
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Millmaster (software) approaches to grinding optimi-

sation. Dirk pointed out that having a measurement
of the fill level of first and second chambers of a ball
mill gives an indication of the grindability of the
clinker being fed, and allows control over grinding. It
also allows the discovery of problems such as block-
ages or even a hole in the diaphragm between the
chambers. Temperature measurements in the cham-
bers also give useful information and the possibility
to take control action, for example with additional
moisture input. Millmaster software ensures stable
operating conditions in the mill, in combination with
data from the Smartmill ‘ears’

Next up was Jiirgen Haunstetter of the German
Aerospace Centre, who introduced the REslag pro-
ject to find higher value uses for steel slags, including
as refractory materials, and, the theme of his pres-
entation, as a solar-thermal energy storage medium.
Jirgen said that sintered slag is first pelletised to
optimise packing. Expansion of the slag during the
heating phase of the solar-thermal system can lead
to stresses on the pellets and on the thermal energy
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storage vessel and its internal insulation. Endurance
tests were undertaken in a pilot plant to discover if
the slag pellets could survive repeated heating and
cooling and the stresses involved. Damage was lim-
ited to below 10% by weight and the slag pellets were
deemed as being suitable for thermal energy storage.
A 12m height vessel would use 30,000t of sintered
slag and the pellets would have a lifetime of approxi-
mately 20 years.

Dave Roth of GPS-Global Solutions next spoke
on means to upgrade different sizes of solidified ladle
slag through the use of Didion rotary impact crush-
ers. The primary objective was to increase metal
recovery, while controlling the production of fines,
particularly metals fines (which leads to metal loss).
Larger lumps can be broken using an internal lump-
breaker, while smaller particles can be broken open
in an autogenous grinding process, using internal
lifting plates in the rotary grinding machine.

Victoria Masaguer Torres of ArcelorMittal next
gave an update on the neutralisation of acid drain-
age waters with passive treatments using slag-based
byproducts. Acid mine drainage, containing high
concentrations of sulphide minerals, is a worldwide
problem. BOF slags can be used as an ion... &

Scan the QR code below or enter the bit.ly
code into your web-browser to read more
about Day 2 of the Global Slag Conference &
Exhibition, see the video of the event and ac-
cess the full event photo gallery....

[=]
[=]

fseeimoren
http://bitly/

2P1cIxN

26: Gerhard Auer of Ferro
Duo GmbH spoke about an
ingenious approach to remov-
ing heavy metals from blast
furnace sludge and EAF dust.

27: Viictoria Masaguer Torres
of ArcelorMittal updated
delegates on the neutralisa-
tion of acid drainage waters
using slag-based byproducts.
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US: Automated bagged package Distribution with KEITH® Freight Runner®

EITH® Manufacturing Co is promoting its Freight

Runner® dock-to-trailer conveying system, which
can reduce the time taken to load or unload bagged
cement onto trucks from 45-60 minutes to under
five minutes.

The dock-to-trailer conveying system integrates
packaging automation with shipping, addressing
major issues associated with the loading and unload-
ing of cargo at the dock. By seamlessly connecting the
dock conveyor to the trailer conveyor, loading/unload-
ing is both safer and faster. Personnel or equipment
no longer need to cross the threshold of the trailer,
eliminating confined space entry and reducing forklift
damage to cargo or trailers.

Philippines: Holcim contract for
CMR Philippines

H olcim Philippines has ordered power moni-
toring equipment from CMR Philippines
for its 2.3Mt/yr Lugait cement plant in Misamis
Oriental. It includes the development, delivery,
installation, testing and networking of the elec-
trical installation at the unit. Current and voltage
transformers are to be supplied as part of a pack-
age of engineering support that also sees CMR
completing the integration and connection of
plant wide power monitoring to Siemens PCS 7
process control technology.

“Winning the Holcim contract reflects the
expertise we can bring to successfully deliver
complex and technologically-advanced indus-
trial projects,” said Rojel Rivera, general manager
at CMR Philippines.

CMR Philippines is part of the CMR Group,
which designs, manufactures and commissions
automation, control system and turnkey project
solutions for global industrial and renewable
energy sectors, alongside specialist instrumen-
tation for high power diesel engines.

India: Rail deal for Penna

Penna Cement has signed a five year freight
tariff deal with South Central Railway (SCR).
As part of the agreement the rate will remain
fixed for one year, according to the New Indian
Express newspaper. The contract also offers
incentives, including discounts if the freight vol-
ume exceeds the previous year’s amount. Penna
Cement is the eighth company to sign such an
agreement with the SCR.
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The chain rail conveyor is designed to create seam-
less cargo transfer between dock and trailer. Installed
in both the trailer and at the dock, it replaces the
standard, manual process of cargo handling that in-
cludes a forklift operator and/or an employee using a
pallet jack.

Below: The KEITH® Freight Runner® dock-to-trailer conveying system.

Vietnam: Xuan Thanh order for FLSmidth

uan Thanh Cement has ordered a new production

line for a plant in Ha Nam Province from Denmark’s
FLSmidth for around Eu