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It’s time to switch to the LMS200
ABB’s new magnetic level gauge switch

Introducing the new leading edge LMS200. Currently the magnetic level gauge switch
market consists of products with older technology that are costly to operate and
maintain. The LMS200 offers a modern, non-invasive replacement with improved safety,
reliability and ease of use. It’s time to make the switch to the LMS200 and upgrade your
level measurement system.
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PRODUCT FOCUS

GWR TRANSMITTER NOW FEATURES MODBUS PROTOCOL

The Eclipse Model 706 guided wave radar (GWR) transmitter now is
configured with Modbus protocol. The Modbus communications pro-
tocol is widely used in the unconventional oil and gas industry, where
the transmitter offers advanced liquid and interface level control to
ensure accuracy, efficiency, reliability and ease of use for produc-
tion applications.

The loop-powered, 24 VDC transmitters are designed with guided
wave radar technology, which represents best-in-class liquid level
instrumentation. The GWR is ideal for wellhead equipment including
separators and oil tanks.

The GWR transmitter also features fast start-up and stabilization
times that help to reduce energy consumption. Accurate top level

and interface measurement delivers precise tank capacity control to
reduce production costs. Its powerful diagnostics and data storage
enable efficient remote monitoring. With various probes available, the transmitter is suited to
any application, regardless of media.

Magnetrol International | 630-969-4000 | www.eclipse.magnetrol.com
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Radar level transmitters designed for specific
industry needs

OPTIWAVE series -
technology driven by KROHNE

e New 24 and 80 GHz FMCW radar level transmitters for liquids and solids
e Over 28 years of experience with FMCW radar technology

e Lens, Drop and Horn antenna styles with process connections starting
from %"

80 GHz

radar level
measurement

-

» products P solutions ) services

KROHNE

P> measure the facts

More facts about the OPTIWAVE series: us.krohne.com/optiwave



http://us.krohne.com/optiwave
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3D Level Scanner

Legendary volume accuracy
with 3D visualization

Unmask the power of the
3D Level Scanner, the only
sensor to measure and
map multiple points
- across the material
—— ~ surface. Powerful 3D
' == ' sensors see through dust

and account for surface

variations for amazingly
accourate volume.

Marvel at powerfully precise inventory data.
Non-contact crusaders with x-ray vision measure
powders and solids with uncanny exactness.

BINMASTER

www.binmaster.com
800-278-4241

Your Sensor
Superhero

©2018 BinMaster, Lincoln, NE 68507 USA
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Get to the Bottom
of Level Limitations

Positioning the lowest tap for a measurement demands care

By Andrew Sloley

he most-common technologies

for liquid level measurement use

either a differential pressure read-
ing or a displacer with a buoyant force to
infer liquid level. In both cases, the device

must see into the vessel via level taps or

_y_ Tangential
Nozzle Offset

A from Bottom

Radial Nozzle at
Tangent

Bottom of Vessel

HORIZONTAL VESSEL CROSS-SECTION
Figure 1. Two options for the lowest level tap

are a nozzle on the side offset from the tan-
gent or a nozzle right on the bottom.

nozzles. Vessel fabrication requirements
can restrict the placement of such taps. A
recent case of specifying a horizontal sep-

arator highlights one of these limits.

That vessel could accumulate liquid con-
densate from a gas system. Nominally, the
vapor was liquid free. Nevertheless, due to
upstream upsets, heat loss or other oper-
ating conditions, small amounts of liquid
could collect; the liquid rate was assumed

to be very low.

Operators would inspect a local level
indicator on a schedule and then drain
the vessel to a closed system as needed.
Ideally, only a little liquid would accumu-
late, so a very small capacity drain system

would suffice.
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Vessel Inner Diameter, ft

3<3%
3% <5
5< 6%
6% < 7%
7 < 8%
8%2.< 10
10<1
11 <12

12

RECOMMENDED PLACEMENT
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Minimum Distance Above Tangent for 1-2-in. Nozzles, in.

Table 1. Appropriate distance increases as vessel diameter goes up.

The facility wanted to spot even the first
small amount of liquid. This would ease
troubleshooting and detecting upstream
upsets. Dead volumes would hamper identi-

fying the shift in which an upset occurred.

Figure 1 shows a cross section of the hori-
zontal vessel. Ideally, the level instrument
would use a tap on the side of the vessel
tangent to the bottom and a higher liquid
tap. However, as Figure 1 indicates, the
lower level tap is offset. Rather than being
aligned with the bottom of the vessel, the

nozzle instead is a distance above.

A nozzle exactly on the vessel tangent can
pose two mechanical issues, one for the

vessel and the other for the nozzle.

Installing an exact tangential nozzle

demands relatively long welds and special

construction. This is particularly true
for small vessels. Moving the nozzle up
slightly, off the tangent line, makes vessel

fabrication easier and cheaper.

Also, a nozzle exactly tangential to the
vessel requires a long horizontal distance
to add space between the vessel wall and
the side of the nozzle flanges. Shifting the
nozzle away from the tangent puts the
nozzle in a location where the curve of the
vessel moves away from the nozzle flange;

this makes the nozzle shorter.

Table 1 lists recommended minimum dis-
tances off the tangent for different vessel
diameters. As the vessel gets larger, the
unmeasured space below the lower nozzle

can become large.

An alternative configuration (also shown
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A nozzle on the vessel tangent

can pose mechanical issues.

in Figure 1) puts the lower nozzle on the
bottom of the vessel. This eliminates the
problem of the dead volume. However, it
makes the nozzle susceptible to blockage
from sediment, scale or debris that falls to

the bottom of the vessel.

While differential pressure cells can work
with nearly any nozzle configuration,
displacers usually function best with an
external level well added. The external level
well opens up the possibility of using other
technologies, such as mechanical and mag-

netic float ones, as well.

In all cases, sensible equipment specifica-

tion requires taking things such as nozzle

minimum clearances into account. Equipment
specification must consider not just process
needs but also mechanical and cost con-
straints. The wise engineer understands both
the process and the mechanical requirements.
In this particular case, the need to measure
levels close to the vessel bottom may conflict
with mechanical requirements of keeping a

minimum offset for the nozzles.

Eventually, we opted to use a nozzle
attached to the bottom of the vessel
because this would provide the most reli-

able reading of low liquid levels.

ANDREW SLOLEY is a contributing editor for Chemical

Processing. Email him at asloley@putman.net.
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WE ©" RADAR

A perfect view — even
with condensation!

The future is 80 GHz: a new generation
of radar level sensors

For the latest generation of radars, condensate on the sensor is

not an issue. Totally unaffected by condensation or buildup on the
antenna, VEGAPULS 64 accurately detects the liquid level. With
the smallest antenna of its kind and exceptional focusing, it delivers
outstanding performance every time. Simply world-class!

www.vega.com/radar

smartphone, tablet or PC. Compatible retrofit

GBC‘@ Wireless adjustment via Bluetooth with
to all plics® sensors manufactured since 2002.
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Consider FMCW Radar
for Level Measurement

Technology helps plant continuously monitor inventory

in dust-prone environment

By Joe Incontri, Krohne, Inc.

company that manufactures and

processes polyvinyl chloride (PVC)

stores a variety of PVC shapes in
several slim silos reaching heights of more
than 65 ft (20 m). It supplies product for
production as well as for third parties. In
addition to PVC powder and PVC granu-
late, the silos also store regenerated PVC

extracted from old shredded products.

MEASUREMENT REQUIREMENTS
The level in the silos (Figure 1) must be
measured continuously to ensure a reli-
able production supply. The atmosphere

is extremely dusty, and the PVC dust is
very sticky. Level measurement previously
was done using ultrasonic devices, but this
method often failed because of the great
amount of dust buildup and signal interfer-

ence in the ullage space.

TALL SILO ISSUES
Figure 1. Tall, narrow silos prove challenging

for level measurement as the PVC dust builds
up and is sticky.
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The atmosphere is extremely dusty,

and the PVC dust is very sticky.

Furthermore, because no compressed air
supply had been installed on the tanks to
flush the antenna, the customer was inter-
ested in noncontact radar measurement
that did not require antenna cleaning. To
find a suitable device, radar measuring
devices from different manufacturers were

installed as test units.

THE WINNING DEVICE

After the tests were completed, the
company selected a frequency-modu-
lated continuous wave (FMCW) radar
level measurement instrument for use
in these applications (Figure 2). When
it came to the antenna, it chose a 3-in.
(80-mm) polypropylene drop-shaped
antenna (designed specifically for solid
applications) for the irregularly shaped
PVC granulate silos. It selected a larger
drop antenna measuring 6 in. (150 mm)
in diameter for the particularly minimally

reflective PVC powder tanks because the

antenna features an even greater dynamic

signal strength than the smaller diameter
version, which the fine powder sub-

stance requires.

FMCW is one of two popular radar level
measurement techniques. When compared

to the pulse method, it features a wider

dynamic range and better signal strength,
and those advantages benefit these types

of challenging solids and powder applica-

tions as well as difficult process liquid level

tanks and reactor vessel applications.

The unique drop antenna (Figure 3) has

proven beneficial in powder applications
because it is somewhat self-cleaning.

Perhaps more important, it focuses the

available signal more than a horn can,

FMCW RADAR
Figure 2. A frequency-modulated continuous

wave radar gauge was installed on top of the
silo. This measurement technique offers better
signal strength and improved dynamic range.

Level eHANDBOOK: Do Your Level Best 12



which also improves performance in tall,

narrow vessels.

ACCURATE, MAINTENANCE-FREE
OPERATION

In the comparative test, these devices pro-
vided a reliable and stable measurement
for all PVC granulate shapes, especially at
low tank levels even without an antenna
aiming kit, which had been necessary for
the older instruments. Aiming kits were
needed only for the extremely fine PVC
powder applications to ensure more stable
measurement. After the radar was set at
startup, the antenna needed no further

aiming adjustments.

Even though the PVC dust sticks perma-
nently to the antenna, the egg-shaped solid
design prevents any negative impact on
measurement. Thanks to the antenna’s large
radiating surface and the measured PVC
product’s low dielectric value, the radar
wave can pass through easily with minimal
effect on the signal strength so no antenna
flushing or special antenna dust protection
is required, They effectively are mainte-

nance-free during operation.

www.ChemicalProcessing.com

)

DROP ANTENNA
Figure 3. The drop antenna shape is unaffect-

ed by powder buildup, resulting in reliable
signal strength.

This setup allows the company to mon-
itor the level in the silos at any time. It
also eliminates any chance of running on
empty and thus putting the production

processes at risk. ®

JOE INCONTRI is director of marketing, North America

for KROHNE, Inc. Email him at j.incontri@krohne.com.
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The chemicals you provide are crifical to consumers” lives. Level and flow
control is crifical to efficiently and safely processing those chemicals. For
control solutions that work, trust Magnetrol®. We have been providing level
and flow instrumentation to the chemical industry for decades. And we offer
the most advanced measurement and control technology available today.

You can rely on MAGNETROL to keep your
process running efficiently and safely. So your
customers can rely on you.

magnetrol.com ® 800-624-8765 e info@magnetrol.com

© 2018 Magnetrol International, Incorporated



http://us.magnetrol.com/Home.aspx?utm_source=chemicalprocessing&utm_medium=ehandbook&utm_campaign=chemical&utm_content=works_chem

www.ChemicalProcessing.com

3D Level Sensors Help
Address Storage Challenges

Technology and software advances provide greater visibility into a
vessel’s inventory

By Jenny Christensen, BinMaster

or almost a decade, 3D level

sensors have been providing

highly accurate level and volume
measurement in challenging materials
contained in bins, tanks and silos. The only
type of sensor to both measure and map
a material surface, the 3D scanners send
pulses in a 70° beam angle, taking multi-
ple level measurements and accounting
for uneven surface topography when cal-

culating volume.

Sensor data is fed to software that reports
the lowest and highest points detected; the
average level is based on a weighted aver-
age of all measurements in the bin. Some
models — such as BinMaster’s MV and MVL
3DLevelScanners — feature colorful graph-
ical representations indicating where high

and low spots exist in the silo (Figure 1).

3D scanners keep pushing the boundar-
ies — and addressing the concerns — of
increasingly complex storage opera-
tions. This article shares a few of the

newest innovations.

VIEW MULTIPLE SILOS

ON A SINGLE SCREEN

Inventory management affects multiple
departments across a chemical processing
operation. Plant personnel need accurate
volume to manage storage and sales, and
finance needs accurate valuation for finan-

cial statements.

3D scanners integrated with software sys-
tems such as BinMaster’s 3D MultiVision

provide corporate-wide visibility, enabling
users to view data for multiple vessels in a

single window (Figure 2). Vessel grouping

Level eHANDBOOK: Do Your Level Best 15



features and level alerts
allow users to custom-
ize information to meet
their needs, improving
efficiency, especially in

large operations.

Windows-based software
can be configured for 24/7
access via an organization’s
Local Area Network (LAN).
Using advanced multi-view
software with a 3D scan-
ner can make it easy for
multiple users at varying
locations to view level and
volume data. Additionally,
software with permis-
sion-based roles make it
possible to share real-time
inventory data across an
entire organization — or
with vendors using vendor
managed inventory (VM)
— on a need-to-know
basis, ultimately improv-
ing purchasing, logistics,
operational decisions and

financial management.

DETECT AND ALERT
TO CENTER OF
GRAVITY DANGER
Powders are known to build
up on sidewalls and pile

unevenly in storage vessels.

www.ChemicalProcessing.com

DETAILED INFORMATION
Figure 1. Users can get specific details about minimum, maxi-
mum and average volume and see the 3D visual.
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MULTIPLE SILOS ON ONE SCREEN

Figure 2. Users can look at multiple silos on a single screen, get-
ting an overview of inventory for their operation.

Not only does this make been known to wear or fail,
monitoring the volume of causing cracking, denting,
material inside a vessel buckling and bending. In
challenging, but uneven the most severe cases, it
material disbursement can can lead to catastrophic
take its toll on the storage silo collapse.

vessel itself.
For plant operations that

Over time, silo walls have want to detect uneven

Level eHANDBOOK: Do Your Level Best 16



loading of silos that con-
tributes to structural wear
or failures, 3D level sensors
can identify the center of
gravity’s location, display
it graphically via software
and alert when the center
of gravity falls outside of a

predefined area (Figure 3).

A 3D level sensor is
mounted on the roof of the
silo in an optimal location
to view the material sur-
face. Level measurements
are used to determine the
X, Y and Z coordinates of
the center of gravity based
on the material topogra-
phy. The coordinates are
processed using advanced
software features. Users
define the alert parameters
and accepted area into
which the center of gravity
must fall. A 3D visual will
indicate where the center
of gravity is located and
show whether the cur-
rent center of gravity falls
in the acceptable area
(Figure 4).

Operations can use this
unigque solution to help

reduce structural stress

www.ChemicalProcessing.com
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EVENLY DISBURSED MATERIAL

Figure 3. The 3D graphic indicates material is disbursed evenly
and the cone is up. The average, minimum and maximum levels
are displayed, along with the volume and mass, volume as a
percentage full, the maximum volume, and the acceptable zone
for the center of gravity is indicated in green.
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UNDESIRABLE CENTER OF GRAVITY
Figure 4. The 3D visual indicates that material has built up on
one side of the vessel. The center of gravity has fallen outside

of set parameters and displayed in red. Plant operations or
maintenance can be alerted to aerate or clean the vessel before
damage occurs.
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when loading or emptying
a silo. It is a valuable pre-
ventive maintenance tool
that can alert to the need
for inspection or clean-
ing. Use over time can
prolong silo integrity and
create a safer environment
by identifying potential
structural stress caused by

uneven loading.

MEASURE VOLUME

IN A WEDGE OR
PIE-SHAPED SILO

The use of segmented silos
for storage can be bene-
ficial for both space and
flow; however, tracking
inventory by volume in
these irregularly shaped
spaces can be tricky, espe-
cially for materials that
want to build up along the
interior walls or the outer
silo perimeter. New tech-
nology exists that provides
more accurate volume
data to plant operations

or purchasing personnel
burdened with managing
inventory in pie-shaped
segments of silos. 3D level
sensors can measure and
model the topography

of material contained in

www.ChemicalProcessing.com
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UNEVEN PILES IN A SILO SEGMENT
Figure 5. This illustration shows material piled unevenly in a silo

segment and how the 3DLevelScanner measures multiple dis-
tances across the material surface to account for irregularities
when calculating volume.

these unusual pie-shaped single measurement to be

wedges (Figure 5). inaccurate.
Other measurement sen- By comparison, the 3D
sors, such as non-contact sensors map the material
radar, guided wave radar surface accounting for
or weight-and-cable style variations or buildup and
sensors, measure only a then factor in the radius
single distance in these and height of the segment
formidably shaped seg- being measured, making
ments. The location of the volume accuracy
the filling or emptying very precise.
points or lack of material
flow can result in uneven Using a system that pro-
material piling, which vides accurate data about
could cause inventory the amount and dollar

estimates based upon a value of material on hand

Level eHANDBOOK: Do Your Level Best 18



can help reduce safety stocks, increase
inventory turns and pay for itself by
freeing up cash that could be tied up in
inventory. Additionally, buildup on the
outer perimeter of the silo segment or
along on the interior walls of each seg-
ment can be detected, accounted for in
inventory and addressed by maintenance
if needed. The same 3D sensor can be
used for either segmented or round silos,
making it a versatile choice over its long

sensor life.

TEFLON-COATED SENSOR

FOR CLINGY MATERIALS

For materials that want to cling to the
sensor, a Teflon-coated transducer can be
a great option. The Teflon coating resists
dust buildup, ensuring the scanner per-
forms optimally in challenging materials
such as powders or solids that generate
excessive dust when the bin is filling or
active. This special finish also extends the
maintenance cycle by significantly reduc-

ing the need to clean the device after

www.ChemicalProcessing.com

prolonged periods of use.

Some common applications for a Tef-
lon-coated transducer include powdered
materials that are prone to cling to surfaces.
It is especially appropriate for chemical
processors in industries such as detergents
and industrial cleaners, pesticides and food
additives in which cross-contamination

is a concern. Manufacturers of coatings,

inks and polymers also will benefit from

the Teflon-coated 3D level sensors’ non-

stick properties.

In 2009, 3D scanner technology started a
revolution in precise inventory manage-
ment. This evolution continues to address
the unique needs of industry as the worlds
of sensor hardware and software intersect

with new solutions.

JENNY CHRISTENSEN, MBA, is the vice president of
marketing for Garner Industries, home and manufac-
turer of BinMaster Level Controls. She can be reached at

jchristensen@binmaster.com.
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We’re on board.

You want someone who shares your vision and concerns. A partner for seamless
sensor-to-enterprise integration. For supply chain excellence and plant safety 24/7.
For cross-functional collaboration. This is where co-innovation comes alive,

in consistent and fluid response from a holistic partner, creating sustainable
growth and comprehensive solutions in line with your mission.

Yokogawa. On board for your future.

Co-innovating tomorrow © YOKOGAWA

yokogawa.com

Co-innovating tomorrow is a registered trademark of Yokogawa Electric Corporation. YOkOgawa E|eCtI’IC COI’poration
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EHANDBOOKS JOIN US ON

Check out our vast library of past eHandbooks that offer a

. . . L . SOCIAL MEDIA!
wealth of information on a single topic, aimed at providing
best practices, key trends, developments and successful
applications to help make your facilities as efficient, safe,

environmentally friendly and economically competitive

as possible.

UPCOMING AND ON DEMAND WEBINARS
Tap into expert knowledge. Chemical Processing editors
and industry experts delve into hot topics challenging
the chemical processing industry today while providing
insights and practical guidance. Each of these free webi-

nars feature a live Q&A session and lasts 60 minutes.

WHITE PAPERS

Check out our library of white papers covering myriad
topics and offering valuable insight into products and solu-
tions important to chemical processing professionals. From

automation to fluid handling, separations technologies and

utilities, this white paper library has it all.

MINUTE CLINIC
Chemical Processing’s Minute Clinic podcast series is

designed to tackle one critical issue at a time — giving you

hard-hitting information in just minutes.

ASK THE EXPERTS Visit the lighter side, featuring draw-

Have a question on a technical issue that needs to be ings by award-winning cartoonist

addressed? Visit our Ask the Experts forum. Covering Jerry King. Click on an image and you

topics from combustion to steam systems, our roster of will arrive at a page with the winning

leading subject matter experts, as well as other forum caption and all submissions for that

members, can help you tackle plant issues. particular cartoon.

Level eHANDBOOK: Do Your Level Best 21


http://www.chemicalprocessing.com/cartoon-caption/
http://www.chemicalprocessing.com/ehandbooks/
https://info.chemicalprocessing.com/chemical-processing-webinars-2018
http://www.chemicalprocessing.com/whitepapers/
http://www.chemicalprocessing.com/minuteclinic/
http://www.chemicalprocessing.com/experts/
http://goo.gl/Oo18qz
http://goo.gl/KgUHcA
https://goo.gl/7TaFNa
https://goo.gl/sEjNcP
https://goo.gl/GIrbcS
http://www.chemicalprocessing.com/cartoon-caption/

	Button 1: 
	Page 21: 



