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By Martin Neil

ARTICLE SUMMARY

Challenge: An Australian nickel mining project
using a hydrometallurgical process faced two
major challenges: saltwater corrosion of steel
piping and ineffective servicing of the pump
cooling process.

Solution: The company plant replaced its
steel piping systems with corrosion-resistant
PVDF and PE pipe. Other new installations
included measurement and control
technology, including electromagnetic
insertion flow sensors and valve controls.

Conclusion: The new solutions package
has provided the mining group with
improved efficiency, reduced costs and
higher reliability.
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Saltwater Corrosion

Australian mining company eliminates corrosion with plastic pipe
and improves pump cooling with automatic control systems

BHP Billiton, an Australian-British mining company, operates in 25 countries around

the world. The company mines iron, coal, oil, bauxite, copper, uranium, diamonds

and nickel, and it is the world’s third largest nickel supplier. In 2007, the company opened

a new $2-billion open-faced mine in Ravensthorpe, Australia, to mine nickel and cobalt.

The Ravensthorpe Nickel Project (RNP) involves
the mining and treatment of nickel laterite ore using a
hydrometallurgical process through the enhanced pres-
sure acid leach process. The chemical process requires
vast quantities of water, which is pumped via pipeline
from the Indian Ocean approximately 26 miles away.

Some of the seawater is used in its raw state to cool
the bearings in all 152 pumps around the plant, while
some is desalinated on site for the metallurgical process.
Steam and acid are used to prepare the ore for the refin-
ing process. Problems faced at the new plant included
saltwater corrosion of the steel pipe and an unreliable
and costly servicing of the pump cooling process.

Eliminating Corrosion
GF Piping Systems was called in as a possible source
to supply a solution to the plant’s saltwater corrosion
problem. GF recommended polyvinylidene fluoride
(PVDEF) and polyethylene (PE) piping
systems as the solutions for eliminating
the saltwater corrosion. These ther-
moplastics are highly resistant to salt
solutions as well as acids and other
highly corrosive chemicals. GF then
worked closely with the engineers
and associate companies to convert
the existing steel piping systems to the
new plastic piping systems, and the corro-
sion problem was eliminated.

Measurement & Control

Following RNP’s acceptance of the plas-
tic piping solution, GF was also considered
to develop a new automatic control system.
Control systems monitor and control the seawater
being used to cool the bearings for the 152 pumps that
move acid and nickel slurries throughout the min-
ing plant. In the mining industry, a rotameter and a
manual valve is the method typically used for moni-
toring pump cooling systems. This method leads to a
high error rate and increased service requirements. It
can also result in complete pump failure and system
shutdown, which can cause additional production and
material costs.

To improve the pump cooling process, GF installed
152 Signet 2551 Magmeter electromagnetic insertion
flow sensors. The Magmeters accurately measure the
flow rate of incoming seawater used to cool the pump
bearings. With no moving parts, these sensors require
little or no maintenance. The Signet 2551 Magmeter out-
puts a 4- to 20-mA signal to the Smar Controller, which

in turn converts the 4- to 20-mA to a digital-ready signal
that feeds into the Foundation Fieldbus network.
Another important component to the measurement
and control solution was valve control. GF installed 152
Type 132 electric actuated linear ball valves with a PE
25 Positioner for full automatic position control. The
set point is adjusted here, and a linear ball in the valve
ensures smooth flow characteristics. These valves main-
tain a constant flow rate of incoming seawater. The lin-
ear ball assists with improved flow control characteris-
tics, and its compact size fits easily into the control box.
Wiring consists of two wires for 24-VDC power
and two wires from the Foundation Fieldbus input/
output module. Also installed was the GF Type 546
d16 PVDF ball valve for quick flushing of strainer and
the GF Type 360 PVDF ball check valve with PP ball.

Total Plastic Package
The total plastic package offered a much-
improved application solution over the
duplex stainless steel system previously
being used. The new measurement and
control package provided higher system
efficiency, reduced service and shut-
down costs and higher reliability for the
overall process.
The new system has been installed for
more than 18 months, and operational
reports are extremely positive.

“The magmeters, in conjunction with the valves,
have provided improved control results, and the
onsite support we received from GF has been out-
standing,” said Val Klintchev, senior piping engi-

neer from Hatch Eng., the construction manage-
ment company for the project. “Overall, the system
proved that piping system components can be con-
nected, installed and operated using Fieldbus serial
communication digital protocols.”

Similar results can be obtained using the system
for applications in power, chemical processing and
water treatment. [

Martin Neil is former sales service and support
director for GF Piping Systems’ Georg Fischer Signet,
LLC, facility. For more information, contact Anant
Babtiwale, product manager for Georg Fischer Signet,
LLC. Babtiwale can be reached at 626.571.2770 or

by e-mail at anant.babtiwale@georgfischer.com.

For more information, write in 1105 on this issue’s
Reader Service Card.

OCTOBER 2009 « WATER & WASTES DIGEST

-




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /Symbol
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF's if you are not downloading low Res ads from AdSpring.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


