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•case  study

RO elem
ents stand the test of tim

e 
at a North Dakota electric utility

Among the biggest challenges facing
coal-fired, electric-generating sta-
tions throughout the U.S. is the

selection of a reliable, economical and long-
lasting water treatment system for providing
massive amounts of clean boiler feedwater.
After eight years in operation, in 1992, the
lignite-based, 900,000-kW Antelope Valley
Station near Beulah, N.D.—an integral part
of the Basin Electric Power Cooperative—
switched to a new reverse osmosis (RO) sys-
tem to treat its boiler feedwater, which
comes from Lake Sakakawea, a reservoir of
Missouri River water.   

After 16 years in service, the original
elements of this RO system are still effi-
ciently and economically cleaning the
process water from this surface water
source. In fact, the Dow Filmtec BW30-
8040 elements nearly match the out-
standing performance they exhibited
when they were first installed, reducing
conductivity from 450 to 12 µmhos (µ)
while running at 75% recovery.

Pretreatment & Maintenance
The Antelope Valley Station system is

made up of four trains of a 5 to 2 array of
vessels, each containing six Filmtec BW30-
8040 elements. The feedwater arrives from
Lake Sakakawea via a pipeline 9 miles
long, where it goes through a prechlorina-
tion step before passing through the clari-
fiers. From the clarifiers, the water is cold-
lime softened, followed by the addition of
liquid ferric sulfate and a polymer as coag-
ulation aids. The water is then pumped to
a 1-million gal per day clear well and then
on to the main plant, where it goes
through a sand and anthracite filter and a
separate carbon filtration step.  

Additional pretreatment steps include
5.0-µ cartridge filters, the addition of
sulfuric acid to reduce the pH to 7 and a
temperature increase to about 75°F
before the water is finally pumped to the
RO system. A heat exchanger that uses
waste heat from the plant increases the
temperature of the feedwater.

The RO elements receive a routine chem-
ical cleaning once per quarter, while O-rings
and adaptors are changed out as needed.   

The Elements 
With a nominal active surface area of

330 sq ft, the Filmtec BW30-8040 element
used at this site is a predecessor of today’s
BW30-365 element, which has a nominal

active surface area of 365 sq ft. This family
of industrial RO elements has become a
standard choice worldwide for system
designers, original equipment manufacturers
and system operators when consistently high
performance and maximum-element life are
important factors for treating difficult feed-
waters. These elements have a long track
record of proven performance, high rejection
and outstanding robustness and durability
across a wide range of feed conditions. 

The current Filmtec BW30-365 
element features the industry’s thickest
feed spacer to lessen the impact of foul-
ing; may be cleaned over the widest 
pH range (1 to 13) for the most effec-
tive cleaning; and is best suited for sys-
tems operating on challenging feed
streams, where reliable pretreatment
may not be an option or where maxi-
mum “cleanability” delivers value.

Plant Performance

Sixteen years after installation, the
original Filmtec BW30-8040 elements
continue to perform beyond expecta-
tions. The table below summarizes
recent RO plant data from 2007, 
after 15 years of service:

The durability and cleanability of RO
elements—combined with proper pre-
treatment and excellent maintenance—
are critical to the long-term performance
and cost-effectiveness of coal-fired elec-
tric plant water treatment operations.
Operators and maintenance personnel at
the Antelope Valley Station have achieved
outstanding economic and performance
results, boosting the life span of their RO
elements well beyond the typical industry
average using Filmtec membranes. 

Craig Granlund is senior account man-
ager for Dow Water Solutions. Granlund
can be reached at 952.233.1445 or by
e-mail at craig@dow.com

For more information, write in 1107 on
this issue’s Reader Service Card.

MT

Temperature 75°F (24°C)
Stage 1 pressure 225 psi (15.5 bar)
Stage 2 pressure 185 psi (12.8 bar)
Concentrate pressure 160 psi (11 bar)
Feed conductivity 450 µmhos
Concentrate flow 173 gpm (39 cu m/h)
Concentrate conductivity 1390 µmhos
Product flow 520 gpm (118 cu m/h)
Product conductivity 12 µmhos

LEARN MORE
For additional articles on this topic, visit:

www.wwdmag.com/lm.cfm/mt030807

B
u

i
l
t
 t

o
L

a
s
t

B
y C

raig G
ranlund

WWD_Membrane_Spr08.qxd  2/29/08  12:08 PM  Page 21



<<
  /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


