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Even if high industrialised countries like
Germany are discussing a long term
oriented exit strategy for coal based

power generation in order to cope with
the challenges of greenhouse gas emis-
sions, coal will definitely remain to be the
most important source of fossil primary
energy for the next decades on a global
base.
The economic development in China,

India and other emerging countries is
based essentially on the use of coal for
power generation [1]. Therefore the de-
velopment of new technologies for the

Seamless Integration
Automated Materials Handling for Coal-fired Power Plants

While in recent years the main focus was on optimisation of single parts like mine
planning or advanced automation solutions now a seamless integration of all subsystems
and an overall optimisation from the mine to the power plant is requested.

PeTer MühlbaCh *

With the acquisition of Mincom, abb
will seamlessly integrate the Mincom In-
telligent Mining Solution (IMS) into an
overall production mine and material
handling system.
The production management level in-

cludes the tools for managing the mine,
haulage and trade process in regard of ful-
filment of contracts (quantity and quali-
ty), production management, mainte-
nance and asset management. This level
provides also necessary interfaces to erP
systems like SaP and others.
The Stockyard Management System

(SMS) which will be described in more de-
tail in the following sections enables a ful-
ly automated operation of the whole
stockyard from a central control room
and consists of the following modules:
� Pile Monitoring and Visualisation

handling of coal can contribute some-
thing to make the use of coal more effi-
cient and sustainable. This article concen-
trates on automation trends in large scale
coal handling systems based on current
and future abb projects.

FromMine to Plant
Coal handling systems are an integral part
of a complete material flow and quality
management system.
The increased degree of efficiency of

modern coal power plants calls for an in-
tegrated coal handling management sys-
tem in order to secure the coal supply in
the requested quantity and quality. In or-
der to cover these requirements abb has
developed a modular management sys-
tem as shown in Fig. 2.
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Fig. 1: 3D scanners deliver information for stockpile monitoring and visualisation in an integrated coal management system.
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� Material Tracking
� Quality Management
� autonomous Stacking/reclaiming
The local automation level covers all ba-

sic control functions, mostly implement-
ed on the stockyard equipment itself. It
includes instrumentation, electrification
and automation scope on a local PlC for
operator controlled stockyard machines.
This system can be customised to the

needs of determined projects like:
� stockyard systems for lignite power
plants (connected with the mine by rail
or an overland conveyor system),

� in-plant coal handling systems, and
� export or import coal terminals with
ship and train loading and unloading.

Stockyard Management
To achieve a fully automated operation
from a central control room the operator
must know at any time howmuch coal, in
what quality is located where. It has to be
traceable anywhere, even in a surge bin,
on a belt or on the stockpile.
These requirements can be met by an

exact database of material quality infor-
mation in the transportation and stock-
pile model whichmonitors online thema-
terial flow. The necessary input for the
model is delivered by laser scanners and
positioning systems mounted on the
stockyard machines which allow autono-
mous operation of the machines as well.
The scanners can provide surface infor-

mation of their environments which will
be used to recalculate the model. This so-
lution enables a nearly real time update of
the pile surface even after material move-
ments due to environmental influences
like storm or heavy rain or due to the use
of mobile machines like bull dozers.

Stockpile Visualisation
The stockpile monitoring and visualisa-
tion module records material movements

to and from a stockpile and calculates the
material distribution on a stockpile ac-
cordingly.
The stockpile visualisation module sup-

plies information about the material on
the stockpile and its shape as well as the
different properties (quality) of the mate-
rial. Material distribution on the stockpile
will be calculated with a computational
module based on the information of the
module "Material Tracking, Stacking and
reclaiming Technologies" and the 3D laser
scanning results.
The stockpile visualisation component

offers a graphical presentation of the in-
formation stored in the stockyard man-
agement system in a modern browser
technology. The visualisation shows an
overview over all stockpiles on the job site.
The stockyard can be displayed in 2D or in
3D view, see Fig. 3.
For a detailed analysis of the stockyard

it is possible to zoom and turn the view.
The view can be adjusted from different
view points and separate piles can be se-

lected. Stockpiles can be splitted into
small individual virtual piles. These sec-
tions are shown with their borders in
Fig. 4, overleaf. Fig. 5 shows the system's
ability to display the properties, as well as
slice or cut views of each pile area.

Material Tracking
The module "Material Tracking" supports
the operator in monitoring the flow of the
bulk material and supplies real time stock-
pile tracking by tonnage and quality. The
main functions are:
� gathering information of material type,
quality and its specifications at the inlet
of the stockyard,

� monitoring of masses/volumes on the
way to the stockpiles via belt conveyors,

� tracking of materials to the discharge
point,

� dynamic display of belt load with colour
coded material property information,

� balances of input, stored and output
material mass/volume, and

� data exchange to overriding MeS sys-
tems.
The "Material Tracking" module man-

ages the distribution on the stockyard to
enable an efficient usage of the complete
area with determined coal quality in every
stockpile (see Fig. 6).

Coal Quality
an integrated coal quality management
system is in particular important in cases
where power plants are supplied by differ-
ent mines with variable coal parameters
like:
� calorific value,

Fig. 2: Modular system fo bulk materials handling.

Fig. 3: Stockyard overview in 3D.
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� density,
� ash content,
� moisture content, as well as
� content of sulfur, silicon, aluminum and
potassium.
Modern generating units need a certain

coal quality with tight variations in order
to ensure an efficient burning process. Sig-
nificant deviations can cause slagging
processes to the point of unscheduled
downtimes of the whole unit with re-
markable loss of production.
The coal quality parameters can be de-

tected either offline, by drill samples and
laboratory analysis, or online, with radio-
metric methods. For the quantity meas-
urement belt scales or belt volume scan-
ners can be used.
Coal quality information (e.g. rFID, bar

code, electronic transmission per file, or
freight papers) has to be handed over by
the supplier or/and can be measured on-
line right away at the loading point and
often verified after the coal has been re-
ceived at the discharge point.
The quality can be assured by blending

the coal within the mining operation

(combination of mining units, shifting
heads and coal lines), on the stockyard
during the stacking or reclaiming process
or in the in-plant storage and feeding sys-
tem.

Autonomous Operation
The coal can be stacked and reclaimed by
various methods in order to provide an
adequate treatment of the material and
perform the necessary mixing and blend-
ing process.
The requested quality of the mixing and

blending process is ensured by predefined
stacking and reclaiming methods like:
� windrow stacking,
� chevron stacking,
� cone shell stacking,
� strata stacking,
� block stacking,
� long travel reclaiming,
� block (bench) reclaiming, or
� pilgrim step reclaiming.
These methods are contained in a con-

trol library and can be selected by choice
or automatically.

Yard machines are running without any
local operator and are only supervised by
one operator in the central control room.
This operation mode has a number of ad-
vantages, such as:
� constant and optimised belt load and
thus optimised material throughput,

� less equipment wear due to less stress
factors (no system overload),

� less faults and damages triggered by op-
erator failures,

� reduced labour costs, and
� energy savings by smooth and continu-
ous operation.
a collision avoidance system is neces-

sary in order to prevent any injuries or
equipment damage, whether the ma-
chines are handled by operators or not.
Pile height sensors on both sides of the
boom help to avoid collisions between
boom and pile in addition to the collision
control by laser and GPS.
During fully automated operation ac-

cess to the pile area is restricted to trained
people in safe areas only.

Example Project
The development of the above described
system is based, aside from other projects,
on the experiences abb gained during the
project execution of the automatic opera-
tion for the stockyard system of the Sch-
leenhain lignite mine in Germany. The
Schleenhain lignite mine feeds the power
plant lippendorf which has a power gen-
eration capacity of 2 × 993 megawatts.
The stockyard system comprises a

stacker with a stacking capacity of 4200
tonnes per hour, two portal scrapers with
a reclaiming capacity of 2400 tonnes per
hour, each, and the conveyor system in-
cluding the conveyors from the mine to
the power plant. The piles have a capacity
of 400000 tonnes.
The stockyard system as well as the belt

conveyor systems are operated fully auto-
matic by an abb advant OCS system from
a central control room and have been in
operation since 1999. recently abb exe-
cuted a complete upgrade to an abb Sys-
tem 800xa.
The experience has shown that an inte-

grated fully automated stockyard system
can contribute to a safe and efficient coal
supply of modern power plants. n
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Fig. 4: Indication of virtual piles. Fig. 5: Cross section of an individual pile.
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Gaglower Strasse 17/18
03048 Cottbus
Germany
Phone: +49 355 596 833
E-mail: cottbus.deasy@de.abb.com

ABB’s Minerals business unit is also represented in the  
following countries:
Argentina, Australia, Brazil, Canada, Chile, China, Egypt, 
 Estonia, Greece, India, Indonesia, Kazakhstan,  Latvia, 
 Lithuania, Malaysia, Mexico, Norway, Oman, Peru,  Poland, 
Saudi Arabia, Serbia, South Africa, Spain, Sweden, 
 Switzerland, Thailand, USA and Vietnam.

For contact details, please visit our website:

www.abb.com/mining
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