
It used to be that the coal tonnage sitting at a facility’s silos was, at

best, known only by human estimation or, at worst, a near mystery.

Short of constructing transparent storage vessels, the only way to

truly know where a site’s inventory stood was to send someone to

check it — often.

Over time, technology emerged that allowed a slightly better

way to pinpoint things, but not by much; there are several

point-level devices available today that send an alert to the con-

trol room, but only when levels reached pre-set levels. While an

affordable and safer option, it is a bit of a reactive solution; if an

overfill is nearing or has occurred, the headache of rectifying the

situation can be reminiscent of a terrible nightmare.

Continuous level sensors are another cost-efficient option for

facilities, though coal, with an irregular shape and heavy overall

weight, can leave damage to the system’s cable in its wake. In addi-

tion, only one location of a silo can be measured at once.

According to BinMaster Level Controls’ Mike Mossage, it is these

shortfalls that today’s scanner technology works to address, offering

much greater accuracy, much less potential damage, and a greater

level of safety for all involved.

“Today’s scanner technology has been a game changer when it

comes to inventory accuracy,” Mossage said. “It measures and

maps...continually, enabling inventory monitoring in real time. It’s

non-contact, so there’s nothing to get bent or damaged by heavy

lumps of coal. The acoustics-based technology penetrates dust, so

it will work reliably in dirty, dusty coal silos. Plus, it’s far more accu-

rate than any single-point measurement device, because it takes

into account irregularities in the material surface.”

What makes coal a more difficult case, he noted, its inherent dif-

ficulty to measure and manage. Many have all-too-recent experi-

ences such as those described above, and they become negated

with non-contact technology.

“[Coal is] dirty and dusty, rendering some types of sensors use-

less or unreliable when operating in the harsh environment,”

Mossage said. “It’s heavy and lumpy, potentially causing damage to

when it falls off a belt into a silo. It piles randomly and doesn’t flow

easily, making it hard to know what’s really left in the silo.”

It is for these reasons that, in many cases, calculating inventory

level data from a single measurement point just is not enough.

What’s more, with coal piling up irregularly, creating an uneven

topography, a single measurement point may not be able to offer

the best depiction of the levels that are really on hand.

Safety is another significant advantage of scanner technology,

Mossage noted, because there are no longer workers climbing silos

for measurements. Inventory monitoring becomes totally automat-

ed, saving time and the risks associated with manual checks.

“Plants today deal with rigorous OSHA requirements pertaining

to climbing and entering silos and risk hefty fines when found in

violation,” he said. “Installing an automated inventory monitoring

system allows for material management to be performed from a

personal computer in the safety of an office.”

Equipment safety, since the technology is hands off, also fares

much better than other technologies. As Mossage noted, nothing

comes into contact with the material when an acoustic sensor is

used. Eliminating contact with material helps ensure long life with

minimal preventive maintenance or cost. With a heavy lump mate-

rial like coal, that creates a significant advantage from a reliability

perspective. 

The Measuring Equation: How Scanners Work
The advanced, acoustics-based technology used in 3-D Level

Scanners, or more generically known as scanners, is different

from other types of level sensors, according to Mossage, as they

scan the material surface to take multiple measurements and fac-

tor in the silo’s high and low spots.

By scanning the surface, the device can also identify cone-up or

cone-down conditions along with sidewall buildup. The resulting
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A No-Hands Approach to Material Storage

Once a dangerous, labor-intensive activity, material storage is now ‘hands off’ thanks to 
scanner technology that takes volume measurement to a new level

Safety and cost efficiency are just two primary advantages to scanner technology.
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data from the multiple measuring points can then be processed

with advanced firmware and algorithms; using the silo’s dimen-

sions in the software ultimately will provide the user with the highly

accurate volume estimate needed along with additional data, such

as the highest, lowest and average levels of the material.

BinMaster has worked in tandem with silo owners as well as

those managing bunkers and domes, as the two are parallel in terms

of information needed.

“Scanners are the only type of level sensor technology today

that can provide a precise volume of material for coal bunkers or

domes,” Mossage said, largely because of their vast size, multiple

filling and emptying points, and irregular piles of material.

“There just hasn’t been a way to automate inventory manage-

ment for these vast storage applications,”

he said. “Using multiple scanners strategi-

cally located above the material to span the

entire surface is an innovative way to esti-

mate inventory in bunkers and domes.

Advanced software combines all of the

measurements from multiple scanners and

maps them three-dimensionally to esti-

mate the volume.”

The measuring range of scanners starts

at 19 in. below the threads on the process

connection, or the “upper dead zone,” he

added. When the site is complex, the solu-

tion is thankfully straightforward.

“Unlike any other technology, the 3-D

Level Scanner takes measurements from

multiple points within the silo,” he said.

“These points take into account irregular

material topography to determine the vol-

ume of material in the bin. Measurement

points are not simply averaged to calculate

bin volume. Instead, an advanced algorithm

assigns each point a ‘weight’ to determine

the true volume of material in the bin.”

material handling continued
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Scanners measure and map the material surface, generating a 3-D image of its topography.

A tilt switch point level
device sends an alert
when material reaches
the switch and tilts it
15˚.
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Making the Most of Coal’s Issues
Coal processing has inherent issues; these include dust and

increased maintenance needs. Scanners can efficiently address

both, especially compared to other types of measuring technologies.

Dust is one of the greatest challenges for coal silos, and excessive

levels can result in inaccurate or unreliable readings for other sen-

sors, at least until the dust (literally) settles. 

“By operating at very low frequencies, a scanner isn’t bothered

by dust and can perform consistently and reliably regardless of the

conditions in the vessel,” Mossage said. “In addition to coal, this

technology has been proven in many different challenging materi-

als in the coal, power and mining industries.”

Anything self-cleaning is a positive in the mining world, and in

the case of scanners — a device that spends a great deal of time in

the harsh environments of coal — such a design can equal time sav-

ings as well as reduced costs of personnel hours and maintenance.

“The unique design and materials used to manufacture scanners

ensure that the surface resists the buildup of dust particles that are

suspended in the air at the top of the silos,” he said. “Plus the acoustic

pulses emit a ‘chirping’ sound that resonates and creates an almost

imperceptible vibration that helps keep the inside of the scanner

clean. This way, the sensor stays clean and operational without...run-

ning an air purge to the top of the vessel, which can be costly.”

Being an Educated Consumer
3-D Level Scanners — like most other measurement devices —

come in a variety of models and offer a wide range of options to

tailor the device to the application, according to Mossage, who

noted that, when selecting the correct model for an application, it

is extremely important to communicate expectations as well as

how the data from the device will be used.

“Many plants are focused on having a very high level of inven-

tory accuracy,” he said. “Accuracy of the scanner is driven by a

number of variables, starting with information about the size of

the vessel, the presence of structure inside of it, and the material

that is being measured. The installation location is also important

as scanner technology measures multiple points, so the device

needs to have a clear view of the material surface.”

The RL is the basic model, the most affordable of the line. RL,

reliable level, measures in a narrow beam directly below the

device. With the capabilities to penetrate high levels of dust, the

RL has the capacity to perform where other non-contact level

sensors can become unreliable or inaccurate. 

This BinMaster model is most often utilized in cases where

continual, highly reliable level measurement data is needed; as

such, it is often chosen for applications less prone to excessive

buildup, or in narrow or smaller silos.

The S model is designed for facilities that need more than sim-

ple-level data, and can determine volume using average levels

across multiple measurements compiled within a 30°-beam

angle. This model is ideal for use in narrower silos (up to 16 ft)

and heights as tall as 200 ft; while wider silos can implement the S
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Pros and Cons of Scanner Systems

PROS
• Multiple point measurement;
• Continuous level measurement;
• Nonintrusive, non-contact design;
• Measures uneven solid material surfaces;
• Detects cone up, cone down and sidewall buildup;
• Provides minimum, maximum and average distances;
• Performs in extreme levels of dust;
• Calculates highly accurate silo  volume due to mapping the surface of the

material with multiple measuring points;
• Measuring range up to 200 ft; 
• Self-cleaning with minimal maintenance;
• Models for high temperature applications available;
• Automatic compensation for temperature changes;
• Analog and digital communication options;
• Networkable PC software available for multiple vessel monitoring; 
• Can generate a 3-D image of material surface;
• Wireless interfaces available to reduce the need for cabling;
• Approved for hazardous locations; and
• Not affected by material characteristics or low dielectric constants.

CONS
• Elevated background noise can impact performance of acoustics technology;
• Setup requires care in mounting the sensor in the proper location and

accurately mapping the vessel dimensions;
• Time required to process multiple pulse echoes limits the sample rate;
• Corrugation on small vessel walls can cause false echoes; and
• Not recommended for materials with a bulk density under 11 lb/cu ft due to

absorbing the acoustic pulse. 3-D MultiVision, or MV, compiles its data to offer a detailed overview to the user.
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model, the entire material surface may

not be covered by the beam angle, thus

reducing overall accuracy.

BinMaster’s M model takes mea-

surements from a broader beam angle, 70°,

and is the better solution for silos with a

larger diameter or uneven material topog-

raphy, including coal. With additional data

generation such as lowest, highest and

average distances based upon multiple

measurements, as well as an ability to

include the factor of irregularity, it can pro-

vide a very high level of volume accuracy in

silos diameters up to about 45 ft.

Finally, the M model goes visual

with the model MV, at the top of the com-

pany’s model spectrum. It does every-

thing the M does, plus it features a unique

visualization feature. 

“Using complex algorithms and a

lot of processing power, this model gener-

ates a 3-D image that indicates where the

high and low spots are in the silo, shows if

the cone is up or down, and detects sidewall

buildup,” Mossage noted. “This additional feature can be used to

help manage filling and emptying points and detect if mainte-

nance is needed to clean out buildup. This model is often used in

large silos where materials tend to pile up unevenly.”

No matter the manufacturer of a facility’s solution, the deci-

sion of the ideal scanner technology is not always black and

white. No two sites are alike in needs, data collection require-

ments or infrastructure.

“If a silo is very wide or large, or bunkers or domes need to be

measured, two or more scanners can be combined into a multiple-

scanner system,” Mossage said. “By adding a controller that syn-

chronizes the measurements from all of the scanners on a silo, the

MVL model is able to provide high volume accuracy in some of the

largest silos. The number of scanners needed...is determined by

how large the silo is and the desired level of accuracy.” 

Further, with the MVL, the generation of a 3-D visualization of

the material surface taken from all scanner measurements is a

plus; however, if visualization is not a priority, the ML multi-

scanner will offer the same accuracy without the visual and is

thus more economical for a budget-conscious site.

“Silos can be challenging structures to measure, and often

they come with some surprises that need a little ‘work around,’”

he said, noting silos with structures at the top that may cause a

measurement device to see the structure itself rather than the

material inside.

“Neck extensions have been designed for scanners that allow

them to clear structure and see beyond it to get an accurate mea-

surement of the material; angled mounting flanges are designed

to keep the device level, while angled mounting adaptors can be

used when it’s necessary to aim the device in a problematic silo.

“Although they have only been in the North American market

about five years, acoustic sensors have already revolutionized

inventory management by adding ability to accurately estimate

volume in a silo without leaving the safety of an office. The data

derived from these devices improves operations by allowing for

timely replenishment and purchasing, reducing safety stock, and

making inventory valuation far more accurate. For plant person-

nel, the scanner has been a game changer, keeping personnel

safe from climbing silos and making them more efficient.

Scanners truly have taken volume to a new level,” Mossage said.

Once armed with knowledge, the only other factors still out-

standing are the cost, implementation and installation.

When it comes to this crossroad, Mossage makes an interest-

ing metaphorical scenario of the technological maze.

“Selecting the right sensor for your bin level monitoring appli-

cation can seem like ordering off of a menu when you don’t speak

the language,” he said. “There are volumes of information about

different...continuous level measurement technologies and tech-

nical data about how they work. Although helpful, it’s likely you

don’t have time for TMI (too much information) and bin level

sensors are only a fraction of the equipment you need to worry

about.”

An educated mind, as noted above, paired with a solid idea of

the site’s needs, is all that is needed to make sure the most cost-

efficient selection is made. No one wants to make the wrong

choice, especially when it comes to light after the solution has

been installed and implemented. BinMaster offers assistance in

this area, and reminds facilities to be armed with all of the facts to

get the most from the investment.

Beyond knowledge of the material and its bulk density in lb/ft3

as well as moisture level, the silo’s temperature and pressure is

key. Excessive noise or vibration levels are important, as are the

presence of dust, steam, vapor or foam.  

Operations that need to know the volume, and not just the

level of a single point in their silos, will benefit from scanner tech-

nology.  More is better, when it comes to measurement points.

“There’s a big difference between ‘how high’ versus ‘how much’

when it comes to managing the vast inventory of coal at a facili-

ty,” concluded Mossage. “Scanners are a proven, low-mainte-

nance solution that arms facilities with the data they need to

operate efficiently, comply with safety regulations, and simplify

the task of inventory management.”
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Point level devices, such
as this rotary switch, can
help facilities prevent
overfilling.

The S model (left) measures multiple points within a 30°-beam angle and is ideal for
smaller silos. For larger silos, the M model (right) measures multiple points within a
70°-beam angle to accurately calculate volume.

Reprinted with permission from Coal Age. Copyright 2014.

CA_pg36-39_V4_CA_pg46-47  10/7/14  10:51 AM  Page 39



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


