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- The PWM rectifier does not
require individual isolation
fransformer, thus saving space,
installation effort and fifteen
fons of weight.

- Optimizes conveyor loading by
material tracking over several
conveyors and speed regulation,
dependent on excavator output.

RESULTS

e Operations impact
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The mobile conveyor head station with limited footprint and acceptable weight for the complete
drive system of up to four 2MW varaible speed drives including transformer and switchgear.

stacker. The conveyor is the most
energy efficient means of moving the
115 1o 119 million cubic meters per
year over several kilomefers. The
conveyor follows the excavator as if
moves with the expanding mining
area, making the size and total
weight of the complete drive sysfem
on the conveyor head station crucial
fo its operation. Excess weight would
require significant investment to
reinforce the mechanical structure.

CHALLENGE

The traditional slip ring (or wound
rotor) motor solution was
characterized by high maintenance,
a load dependent acceleration with
some limitations and no continuous
conveyor speed control. The new,
variable speed solution had fo start
and accelerate smoothly independent
of load without slipping the belt on
the drums, even with overload. The
load has to be equally shared on all
attached motors at all times, but
parficularly during acceleration

and deceleration.

As weight and cost are key issues,
re-use of existing components and
lightweight new equipment

is essential.

line side harmonic standards EN
6100-2-4 and power factor (cos
(phi)) greater than 0.9 for the
operafing speed range of 50 o 120
per cent of nominal speed had to

be met.

SOLUTION

To meet these challenges,

Vattenfall Europe Mining AG

turned fo fechnology leader
Rockwell Automation and installation
experts BEA for the medium voltage
drive solution that is lightweight and
allows the use of either standard
motors or refrofitting existing wound
rofor mofors at 6.6 kV.

Rockwell Automation leads the trend
toward reduced size and weight

of drives with its compact
Allen-Bradley® Powerflex® 7000
medium voltage AC drive. The
cabinet size on a 1.5 to 2.5 MW

drive is 3.5 to 4 mefers and has a
weight of 3.5 to 4 tons. The
innovative technology of the pulse
width modulation (PWM) rectifier
impressed Vattenfall Europe Mining
representatives. The PVWM rectifier
does not require an individual rectifier
duty fransformer. Instead, it operates
direct on the 6.3 kV line with a built
in AC line reactor, making the
complete Powerflex 7000 drive
system the most compact, the most
efficient and lightweight solufion that
saves approximately fifteen tons
compared to previous liquid starfers.

The PWM rectifier also provides
superior lowine harmonic distortion
well within the EN 6100-2-4 and
IEEE 519 guidelines, approved by
on-site third-party line harmonics.
These low line harmonics avoid extra
thermal stress in other transformers
and motors, and issues with harmonic
sensitive equipment.

A unique feature of the

Powerflex 7000 is the innovative
PowerCage™, which reduces repair
and shutdown time. The PowerCage
houses all the main power
components in a compact modular
package and allows components to
be replaced in under five minutes.

RESULTS

Rockwell Automation's drive solution
offers significant benefits to the
accelerating and decelerating
conditions, as well as during
continuous operation of the material
fransportation process. Rocks, water
or technical problems can cause the
whole conveyor chain to stop up to
20 times per day. The regenerating
capability allows a fast and
coordinated deceleration without



heating up any braking components
and without wasting energy. The
coordinated deceleration avoids
overloading at conveyor fransfer
points. Under all conditions, the
overhead confrol ensures balanced
load sharing between the two drives
operatfing on a single drum and
between separate drums. The ability
of controlled and balanced torque,
means less stress, wear, and therefore
less maintenance on the motor,
gearbox and belts. "S" curve speed
control during acceleration and
deceleration also minimize belt
dynamic inferaction.

The squirrel cage motors, tuned for
VFD operation, have been factory
tested at 97 per cent efficiency at
nominal speed and load. The
Powerflex 7000 AC drive with PWM
rectifier operates at nominal load with
greater than 98 per cent efficiency,
with the auxiliary power supply and
fan included.

The Controllogix-based "optimized
conveyor loading" (OCL) ensures high
system efficiency by using a material
fracking sysfem across the chain of

conveyors, fo continuously adjust
speeds so that the conveyor belts are
fully and uniformly loaded. A partly
loaded conveyor with a higher speed
than necessary, wasfes energy and
causes unnecessary wear. As a result
of high efficiency components and
OClL, the overall operating and
mainfenance cosfs are heavily
reduced.

The most important benefit with
respect o the overall project costs is
the reduced amount of installed drive
power. The same conveyor before
modernization with conventional fixed
speed drives required six units of 1.5
MW each, totaling @ MW. After
modermization, this conveyor with @
variable speed solution and a 120
per cent overload / overspeed
capability moves af least the same
amount of material with only 3 units
of 2 MW each, for a total of & MW.
Additionally, capital investment was
reduced by re-using some existing
equipment like the 10 MVA

transformer.

Reliability and serviceability are key
issues for a mining business operating

Allen-Bradley, InteliCENTER, PowerFlex, RSView, and SLC are trademarks of Rockwell Automation

www.rockwellautomation.com

three shifts, six days per week, where
a conveyor breakdown will stop the
entire process. Onsite medium
voltage trained BEA service engineers
guaranteed a 4-hour response fime
and Rockwell Automation provided
backup with a Global Manufacturing
Solutions engineer, and dialin access
for additional diagnostics capability.
Vattenfall Europe Mining AG
demonstrates its confidence in the
strategic decision fo use MV VFD
drives for mobile conveyors by the
award of two more conveyor
upgrade orders fo the

Rockwell Automation/ BEA
consortium.

The results mentioned above are
specific to Vattenfall Europe Mining
AG’s use of Rockwell Automation
products in conjunction with other
products. Specific results may vary
for other customers.

Power, Control and Information Solutions Headquarters
Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, WI 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication MINING- APOTOB-EN-D = May 2006 — Supersedes Publication MINING- APOTOAEN-D — MARCH 2003

Copyright ©2002 Rockwell Automation, Inc. All Rights Reserved. Printed in USA.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


