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Level measurement:
Think past the PV

by Scott Peterson, National Product Manager, Level Endress+Hauser USA

ECAUSE accurately measuring product level in a tank, silo or reactor can be quite

demanding, the process instrumentation professional has at his or her disposal an

impressive array of technologies based on just about every conceivable difference
in measurable physical properties between two media. But nowadays, identifying an ap-
propriate technology that meets accuracy requirements for continuous level—or detecting
the presence of material at a particular point—is really only the first step in choosing the
best instrument for a given application. Indeed, today’s smart instruments boast an array of
functions and features beyond the nominal process variable (PV) that can make life better

in myriad ways—or not, if you don’t take them into account.

Endress+Hauser is a global leader in the realm of process instrumentation, and Control recently
caught up with Scott Peterson, national product manager, level, for Endress+Hauser’s U.S. op-
erations, to discuss how today’s intelligent level instruments can bring a tremendous amount of

value to process operations above and beyond a stable and accurate PV measurement.

Q: Let’s start out by putting the current state of level instrumentation technology in con-
text. I'd argue that choosing a suitable technology that meets accuracy requirements for
a given application is a relatively easy step, and that further, if that’s all you're interested
in, you can have your pick of a number of quality instrument suppliers at a range of price

points. Why not just take the cheapest one?

Innovations in Level Measurement 5



A: Certainly, if the measurement is a simple
and straightforward application, cost may
very well be one of the considerations, and
many different level technologies will yield
satisfactory results. But oftentimes, other
factors beyond measurement accuracy

come into play.

Radar level gauges, for example, are ben-
efitting from improved performance and
functionality, even as their price points
have been coming down. Some of to-
day’s radar instruments offer sophisti-
cated digital signal processing to filter out
false echoes, for example, and advanced
algorithms for PV tracking increase the
probability of success in even the most
demanding applications. Plus, intelligent
diagnostics with clear messaging can pro-
vide timely alerts to problems with the de-
vice, or abnormal process conditions such

as foam or build-up on the antenna.

Q: It seems that most of the differentiation
when it comes to today’s smart instruments
fall into three major buckets: features and
functionality that contribute to improved
safety, simpler work processes and/or
greater productivity. Let’s talk first about
improved safety. Short of a redundant setup
or overfill protection switch, what capabili-
ties aboard a smart level transmitter itself

contribute to improved safety?

A: For a level transmitter used as part of a

layer of safety protection, there’s unlikely to

www.controlglobal.com

be a large difference between the statisti-
cal risk of an undiagnosed failure between
two similar devices from reputable manu-
facturers. So, the key aspect to consider is
how can this instrument reduce my overall
risk of systemic failure? That’s where differ-
ences arise. Wizards that guide operators
through the periodic proof tests required of
safety instruments are one example. With
some point-level switches, proof testing can

be as easy as a push of a button.

Think of the dozens, if not hundreds, of
instruments in a process area that re-

quire proof testing. Each is going to have

a slightly different proof test procedure,
and no technician is going to have them all
memorized. So, many operators refer to a
written manual—and hope they don’t get
interrupted in the process. But a wizard
that leads you through the process helps
ensure that proof tests are done correctly
100% of the time. You’re not actually mak-
ing any changes to the instrument, but it’s
asking you questions. Did you check this?
Yes. What was the response? The instru-
ment leads you through all the steps exactly
as identified in the functional safety manual.
And when you’re done, you can automati-

cally generate a PDF documenting the test.

Q: Simpler work processes seems to be
a phrase that can be applied throughout
a level transmitter’s lifecycle, from instal-
lation and commissioning to operations,

calibration and maintenance. What level

Innovations in Level Measurement 6
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Bluetooth communications are dramatically simplifying the commissioning, troubleshooting and
maintenance of field instrumentation. All you need is a tablet or smartphone and companion app.

instrument features and functionality can
make instrumentation professionals’ life

easier at each stage?

A: Practices for the installation and commis-
sioning of devices have been complicated
by the ever-increasing number of smart
devices—each with slightly different inter-
faces and menu structures—and the ongo-
ing attrition of experienced technicians. The
recent arrival of commissioning wizards
helps simplify that setup process, eliminat-

ing uncertainty along the way.

Bluetooth communications are simplifying
that process even further. Before wireless,
the service tech had to locate a laptop or

handheld communicator, ensure the cor-

rect DTMs were loaded into the software,
then connect physically at the device or at
the marshalling panel. With Bluetooth, a lot
of that goes away. You really only need a
smartphone and appropriate companion
app. Also, the numeric or hieroglyphic error
codes of yesteryear are being replaced with
meaningful language a technician can direct-

ly understand, rather than have to look up.

Those wizards we discussed earlier in the
context of proof testing are also available
to guide calibration and other maintenance

processes.

Q: Improved productivity can have two
contexts, one that applies to productivity

of personnel, and a second that applies to

Innovations in Level Measurement 7



the production processes at hand, such as
avoiding unscheduled downtime. How can
one’s choice of level transmitter contribute

to improvements in both these spheres?

A: Two key aspects that come to mind are

onboard diagnostics—for the device and for
the process itself—that are increasingly pre-
scriptive in nature, plus instrument verifica-

tion processes.

In the past, the first thing your control room
operator did when it got an alarm warning
from an instrument was to send a techni-
cian out to first find the instrument, who
then radioed back to the control room for
help interpreting the diagnostic code on its
display. However, with today’s advanced
diagnostics, you’re not getting just an error
code but also an understandable warning or
alarm that also informs you just how urgent

the problem is.

If you’re in the field, you can access this in-
formation via Bluetooth or via the local dis-
play with a couple pushes of a button. You
also have the information you need to de-

cide whether to deal with it immediately, or
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if it’s something you can put into the regular
maintenance schedule for a few days from
now. That’s a ton of productivity from both

process and personnel perspectives.

Instrument verification is a qualitative as-
sessment that the instrument is still operat-
ing as intended. Importantly, verification
isn’t the same as calibration, which is a
quantitative assessment, but it does check
that the gauge’s electronics are operating
within the specifications established when
the transmitter was first installed. The nice
part of verification is that it can provide
assurance well into the 90th percentile that
the gauge is operating properly. It’'s an in
situ test that doesn’t require that you pull
the gauge out of the tank, break the seal
on the a vessel or pipe—or even interrupt

the signal back to the control room.

The peace of mind that verification pro-
vides can boost personnel and process
productivity along several dimensions. It’s
just one way that today’s smart instru-
ments can bring greater value to the pro-

cess as a whole.

Innovations in Level Measurement 8
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Solutions Spotlight:
Innovations in ultrasonics

By Control Amplified: The Process Automation Podcast

Keith Larson: Hello, this is Keith Larson, editor of Control magazine and ControlGlobal.com.
Welcome to this Solutions Spotlight episode of our Control Amplified podcast, sponsored
today by Massa Products Corporation, a leading designer and manufacturer of ultrasonic
and sonar instrumentation. With me today is Dawn Stancavish, who serves as both chief
operating officer and chief innovation officer for Massa.

Welcome, Dawn, a real pleasure to talk with you today. Thanks for joining us!

Dawn Massa Stancavish: Hi Keith. It’s a great opportunity to be here today, so thank you.

Keith: Glad you could join. Dawn, you have a unique connection to Massa Products Corpo-
ration - one that goes far deeper than punching a clock and picking up a paycheck. By way
of introduction, maybe you can tell our listeners a bit more about yourself and how you

came to assume a position of technology and business leadership at Massa?

Dawn: Well sure. It’s kind of funny. My maiden name is Massa, so I’m actually third-genera-
tion here at Massa Products Corporation. But growing up with this family business has been
kind of interesting because | had a little bit of the inside knowledge throughout my life, the
kind of learning through osmosis that a lot of people don’t have that opportunity in terms of
learning about a business, in terms of learning about a technology as well. So, it's always a

part of our family, the business itself and the types of things that we do here.
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My grandfather started the company in 1945,
and he also used to live across the street
from us, so | knew him very, very well and

he was a very vibrant personality, so | was
able to always ask questions about anything
| ever wanted, and joke around with him,
and know him very well. We used to have
lunches at the plant, and he loved to show
me around. My grandfather and father both
worked together here, and my father is pres-

ident and CTO, they both were engineers.

Here’s the funny part about it though. Grow-
ing up with this, | did have all of that inside
exposure to how things are from | guess

a different vantage point. But | didn’t go
exactly following in their footsteps. | decided
in school that | was trying to differentiate
myself, especially in my teenage years, so
throughout high school and college | kind

of did a lot of different types of studying.

| studied everything from photography to
psychology and business. So, | kind of, | did
a little bit of engineering in college as well,
enough to know that my strong suit really is
in the understanding of what we are capable
of, but more so in developing where we

could possibly go with new ideas, opposed

to actually creating the products themselves.

Keith: Yeah, | mean, it does take different
perspectives on things and a more diverse
set of perspectives certainly seems to be
more successful than having just a bunch of
engineers, | mean | am one, | can say that. |

know what you mean.
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Dawn: Yeah, it was really a valuable ex-
perience, because | studied so many dif-
ferent things. | had just joined the board,
and after working in different fields, and

| found that perspective was very valu-
able, because | had also studied a lot about
this field and | knew about our business,
and looking in at that level, | was able to
identify areas where the business really
needed some of my skillset to kind of tie
in different pieces of what we were do-
ing and where we were trying to go. So, it
was great that | had the experience of the
engineering, and it was also really great
that | had the other perspectives and the
other skillset, because | was able to tie
stuff together, and | use today everything
that | ever studied. Because as COO, | have
sales and marketing under me, and we do a
lot of the eAdvertisement, and that draws
heavily on the art stuff that I've studied

as well as the marketing things I’ve stud-
ied and the psychology. Then, running the
business, the psychology is just as impor-
tant for tying everybody together from a
cultural standpoint, and aligning the strat-
egy of where the business in going with
what we’re doing internally. And as far as
the creative side, with new product devel-
opment and understanding what customer
needs are, and understanding what we
can do from a capabilities and engineering
standpoint is really great for identifying
how our core capabilities align strategi-
cally, both with our business plan but also

with customer needs.
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Keith: Yeah, | want to focus a little bit on
the history of the company, because | kind
of think it really differentiates Massa from
just another sensor company in a lot of
ways. Massa became an independent com-
pany under your grandfather’s leadership
more than 75 years ago, during the Second
World War. Can you tell us a little bit about
the precipitating events that had your

grandfather striking out on his own?

Dawn: Yeah, definitely. Just, this is a fast,
abbreviated, Cliff Notes version, because it’s

a very long story.

He graduated in 1928, full fellow from MIT.
My grandfather was an Italian-American. He
was born here, but he learned English by
going to school. He graduated with honors
in 1928 as an Italian in Boston, which is re-
ally amazing. And what he found through
his journey was that if he just focus on the
things that he was really good at, which was
just naturally finding solutions within engi-
neering problems, people would listen to his
ideas and see him for what he was capable

of, and he’s recognized for his mind.

So, he went to work at Victor Talking Ma-
chines, which later merged with RCA. So,
first it was Victor Talking Machines, then

it was RCA-Victor, then it was RCA, and in
that time his first job was to get rid of the
hand crank on the Victrola, the old record
player. And from there, as they were devel-

oping and merging with RCA there were a
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whole bunch of engineers that were collab-
orating and they were like a think tank. And
they developed all kinds of new products in
the audio side of the acoustic industry, but
they, for the very first time in that time-
frame, were applying engineering principles
to it, so it was the development of the field
from an engineering/applied science stand-
point, and electro-acoustics as an engi-
neering science was born. My grandfather
co-authored the first textbook with Harry

Olson in 1934 called “Applied Acoustics.”

From that group he also became the head
of government sounds, where he was doing
different developments for various govern-
ment projects, like telephones on ships and
things like that. He also developed and pat-
ented the very famous ribbon microphone
that everybody knows as the iconic symbol
from the 30s of what a microphone is, and
that was still the symbol through the 50s.
So, lots of people have gone back and used
that, and that actually revolutionized the

entire recording industry.

He worked in the sound department there
developing speakers, microphones and
loudspeakers for movies because in the
Great Depression, the movie theaters
switched over from being silent films to
talking pictures, and his group was the
only group that wasn’t cut in the engineer-
ing side because they were developing
the sound for the movies and when no one

could afford anything, everyone could af-
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ford going out to the movies and it was a
nice escape from whatever troubles they

were experiencing on a daily basis.

So, as time went on, he left, he ended up
leaving RCA and going over to Rush Devel-
opment Company, where he was head of
engineering, and while he was there, they
were first just doing a whole bunch of car
radios and pickups and all kinds of things
that depended on vacuum tubes, and one
of his friends from RCA had gone off to join
the war effort and remembered him and

his capabilities within the sound industry,
and they were trying to figure out how they
could put something in the water to hear
and locate torpedoes coming at ships dur-
ing World War Il. And the word didn’t exist
at the time, hydrophone, but basically, they
were trying to develop a hydrophone. What
they had done, was basically soundproofed
a microphone, put in some air and stuck it
in the water, and were kind of wondering
why it wasn’t working. They sent it to him,
my grandfather, he said he’'d be able to take
a look at it. He got it, knew what to do, but
at the time, business at Brush was really
strong and his boss didn’t want to do any-
thing with the Navy because it involves red

tape and how long it would take.

So, he felt bad for his friend and redesigned
it on his own, sent it back, and time goes
on. But then the war effort continued, and
they cut vacuum tubes, which is what they

were heavily relying on for their products,
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so much so that they were figuring out how
they were going to let people go and close
up shop and what they were going to do,
and his friend happened to call back right in
that timeframe and said, “Hey guess what?
That thing you sent me works perfectly, we
can pick up torpedoes, it’s fantastic.” So,
my grandfather negotiated over the phone
the equivalent of a $10 million contract in
1945 dollars, not 1945, it was before that
because it was during the war and before
he established our company. He negotiated
that contract and went to his boss and said,
“Hey, you know what, we could either close
up shop or we could go into business with
the Navy, because | have the contract.” And
they said OK. So then, at Brush, they were
the main people who did all the designs for
sonar transducers throughout World War

Il and they quickly designed them and put

them into production.

So, he learned a lot at RCA as well as at
Brush about the importance of production
engineering and the importance of col-
laboration and the importance of speaking
up when you know what a good idea is. So,
he took all of that and he founded Massa
Products. Actually, it started as Massa labs
in 1945, because after the war was over, he
wanted to go out on his own and he had
this dream to develop something on his
own. So, first he started consulting for five
years. He started the business in Cleveland,
and then in 1950, he moved to Hingham and

built the building here that we still are in to-
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day, and we design, engineer, manufacture

all in-house.

Keith: Gotcha. It seems like that model your
grandfather established—of design-driven
innovation and customization, based on
really talking to your customers—seems to

really drive the company today, doesn’t it?

Dawn: Absolutely. And finding solutions
that really aren’t there. Like, if something’s
not cutting it in the field, we want to un-
derstand why, and that was something
that allowed us to establish ourselves and
set ourselves apart through the 50s and
through the 60s, and in the 70s, and again
in the 80s. Every decade, it would shift and
it would be different products, different in-
novations, and we did go through a couple
hiccups at various times, there was one
time in the 70s and another time about,

I’'d say about, it started maybe about 10
years ago, until about three years ago, we
had a little bit of an issue with the manage-
ment not quite understanding that found-
ers’ mentality. But every time that some-
thing like that happens, we’ve come back
and overcome it and changed and gotten
back on track. That’s really the foundation
of who we are. | mean, there’s not many
companies that have it within their mission
and their vision to continue to make the
world better through advancing the tech-
nology itself, and improving the entire field
as opposed to just whatever their localized

business is.
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Keith: Sure. Can you share an example or
two of your design and development phi-
losophy, and how it’s solved a measurement

challenge on behalf of your customers?

Dawn: Yeah, I'd like to give some more
recent examples, as opposed to historical,
even though there are tons of historical
ones, but | can speak more fluently about
the ones that | have been involved with
firsthand.

Being a company that does both work for
the military as well as work for industry, we
have an interesting business model where
there’s certain things we can talk about and
certain things we can’t on both sides be-
cause of confidentiality and IEP and things
like that, but | can give general overviews of

general issues.

On the military side, we’ve had situations
where sometimes what has been wanted
has not been an ideal solution, so we’'ve
worked within contracts to find new solu-
tions, and we’ve always enjoyed working
closely with the Navy to figure out how we
can improve things, and being a smaller
business, we’re able to act quickly and they

generally like that.

On the commercial side, especially where
this audience is living, we have done a lot
within water and wastewater and pro-

cessing in terms of listening to issues that

people have had, and we have sold a lot
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business-to-business, but we like to under-
stand the end user’s issues and occasionally
we do get to do business with the end user
themselves. When we have that insight,
that’s ideal for us, because usually what’s
standard and offered out in the market is
not the perfect solution. Usually for either
the reason being that they have to buy lots
of product for repeatability or different
technologies to just make sure that they
always have something working or to over-
come different problems that they’re hav-
ing, like uneven surfaces or foam, or other

issues that they may be having.

One of the things that we’ve worked with
people a lot about is understanding the
right pairing for transducers if it’s an ultra-
sonic application. With ultrasonic products,
having the right product go in the right
environment, having them understand
where it’s mounted, whether it’s in a tank,
what else might be in the viewpoint, what
type of materials the products are ex-
posed to—speed of sound does shift when
it comes in contact with certain types of
materials—whether it’s an in-contact sen-
sor it changes, it’'s general operation has to
be a certain type of transducer for that. If
it’s in the air, sometimes fumes can affect
it, temperature variances. But if we under-
stand what those things are, we can make
sure that they’re using the correct product
and help them troubleshoot, or sometimes
we do workarounds or modifications to

better fit their specific application, and that
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overall saves them a lot of time and money
because they’re not wasting time with a
cheaper product that they think is going to
give them their solution, but they end up
having to throw it out or buy lots of them
or it’s not on warrantee, or they’re having

all kinds of trouble.

We’ve also worked with various types of
businesses as well. There’s process controls,
there’s liquid level. We’ve done everything
from distance measurement at different
rates and speeds, different levels of accu-
racy. Collision avoidance. We’ve done so
many different types of things that we’ve
really enjoyed understanding all the differ-
ent things that people are trying to achieve

and how we might be able to fit their needs.

Another example that | could talk about is
that sometimes it’s just something really
simple, like our technology was able to, it
all gets waveforms back that we are able
to analyze and assist people with, so some-
times we’re able to help them identify what
they’re seeing and we’re able to adjust their
products to do the more fine-tuned sensing
that they need. A lot of people think that
they need narrow beam angles, when they
really don’t, they just need to understand

the product that they do need.

Another example is we had just this week a
situation with a customer that’s purchasing
one of our new products that happens to be

undergoing a certification right now, we’re
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rushing the certification to meet this cus-
tomer’s deadline actually. We have another
product that is already certified to meet
the needs, but what we did was because
the product that we have was going to be
delayed because sometimes certification
takes time, and this customer understood
that, what we did was we found a work-
around. What we did was we took our exist-
ing product that is already certified and we
modified it, so that from a customer/end
user standpoint it would operate just like
the product that they’re getting, so they
have a product to tie them over until the
certification’s finished, and then they’ll get
our new product, and we’ll swap it all out
and take care of all of that for them. So,

they were very thrilled with that solution.

Keith: | can imagine, | can imagine. Have
any of these unique applications where you
worked with specific customers turned into,
“oh, we can apply this much more broadly,”
and become more of a general product

across your portfolio?

Dawn: Oh yeah. You know, there’s always
something that you can take and think
creatively and look at different markets
and see where things can go, and | think
that’s been one of the more fun aspects

of what | do, is that when | talk to people
about what we can develop, and we have
several customers that we’re under mutual
non-disclosures with that we’re developing

new products for, and we often will enter
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an exclusivity agreement for that specific
product for that specific customer for that
specific marketplace, but that doesn’t mean
that there aren’t other things that we’re
learning about the development of the
product that could be used in a completely
different manner in a completely different
market for a completely different applica-
tion that has nothing to do with what we’re

agree to with a customer.

For example, if something happens to be
developed that’s supposed to be very, very
specific and it has to withhold performance
in very difficult conditions, what we get out
of that, we could learn from it and apply it

to other types of applications because our
engineering team is designing and develop-
ing for every application that we do, we have
the same engineers that work on the govern-
ment programs as work on the commercial
programs, so we learn a lot through all of
that in terms of how to design a really rug-
ged, robust, quality product that could oper-
ate in various environments and do so well

with high-quality reliability and repeatability.

Keith: | was thinking that the fact that you
have the engineering, design, manufacture
all under one roof, which is kind of a rar-

ity nowadays, | think that probably is very
helpful in creating solutions that really last

and are reliable and function out in the field.

Dawn: Yes, definitely. That’s an important

core philosophy of how we do business
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here, because that was one of the most im-
portant things to my grandfather when he
started the business, and that was passed
down. My father strongly believes in it, as
do I, and we train all our people to work
well together for that reason. We need to
have interdepartmental collaboration and
good communication. In larger compa-
nies often what happens is there’s a lot of
turnaround in employees, there’s different
departments in different locations, so it’s
very much removed in terms of when you
come up with an idea to when you end up
with a finished product. And for us, we’ve
really narrowed our strategy to be more
focused on what things we do, what things
we do well and expand our business based
on that core philosophy. Being able to have
that control from design to production ev-
ery step of the way is what has also allowed
us to maintain our footing an our longevity
over 75 years now as one of the industry

leaders in this type of product.

Keith: Level really is a big category for
what you do for process manufacturers
certainly. But it’s really not the only thing
that electroacoustic technology can help
measure. What other phenomena of interest
to process industry/process manufacturers
that you can discern with electroacoustic

technology?

Dawn: Yeah you know, | think that there’s
a lot more out there that ultrasonics and

sonar could be used within that entire in-
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dustry. We’re still trying to learn new areas
where it could be used and that comes
from really customers telling us what

they want, what they need and learning
about different markets. But it’s used in
liquid level as well as, we don’t do a lot in
flow, some things are used that way a bit.
There’s a misconception that, well it’s kind
of funny because there’s ultrasonics and
then there’s sonar, so sound is a medium
and it travels through other mediums at
different rates. So, if people don’t really un-
derstand that technology, they don’t really
understand where else it could go. Some-
times, if you’re just looking at what’s out
there off the shelf, and you try to put it in a
certain environment where there might be
a lot of foam or there might be really un-
even surfaces, you might think, “Oh geez,
why would | even bother trying ultrasonics,
because it gives me trouble?” But there
are some workarounds to those types of
environments and situations and we have
had some success in those areas. So, we
have products that work well with uneven
surfaces like our FlatPack, and that’s used
in multiple types of, not just in water and
wastewater and not just in flow and not
just in uneven surfaces in this field but in
others. It's been able to work for customers

all over the place.

Keith: | would imagine that the fact that the
speed of sound is sensitive to the media that
it’s in, that right there can tell you something

about the process in a lot of cases of what is
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actually there, not just the level, but what’s in

the intermittent space as well.

Dawn: Yeah, definitely. We can learn a lot
about what a material is doing within a
process with our products. We’ve talked to
people about that, we’'ve worked to differ-
ent degrees with that. Not just in process
control but even like more in the oceano-
graphic side as well. We can tell a lot about

what’s happening with our products.

Keith: That’s interesting. Well, just to shift
gears a little bit, the process industries and
the technology suppliers too have really
been disrupted by the ongoing COVID-19
pandemic. Although, it looks like, knock on
wood, things are looking up. To what extent
has Massa’s business been affected, and
what steps did you take to ensure that your

customers’ needs continued to be met?

Dawn: Yeah, that’s definitely an interesting
question given today’s world. | don’t think
anybody could have ever imagined where
we are right now. But, we’ve been very
fortunate here at Massa. Being that we do
the sonars for the Navy, we’'ve been fortu-
nate enough to remain open as an essential
business throughout this pandemic. So, I've
been able to really view this whole problem
of business during a pandemic from a very
different perspective than most other peo-
ple that I’'ve talked to. Aside from grocery
stores, construction businesses and health-

care, a lot of places went completely re-
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mote. We never did. We’re a manufacturer,
so manufacturing remained open through-
out the pandemic. We had some people go
remote for a little while. Most people are
back 100% now. With the vaccine com-

ing out, it’s even more promising to have
more people returning, but most of us are
here. | can count on one hand the amount
of people that have to still be remote right
now, and even those people, most of them

come in part time.

So, being a manufacturer, having that Navy
business, made us stay on top of what CDC
guidelines are very, very strictly. | check it
every week to see what’s going on. We’ve
been fortunate to have zero transmissions
on site as well, and out of all of our em-
ployees there’s only been a couple cases
of COVID and they did not happen on site
here whatsoever, and that’s for the entire
past year. So, we’ve done really, really well.
Thank God. We’ve put up safety protocols.
We’ve distributed and provided to our em-
ployees masks and PPE and sanitizer. We
increased our own facility’s cleaning to daily
right back in, | started doing that before
things closed down, | wanted to increase
the cleaning because | was concerned just
seeing what was going on on the news and
stuff. So, we have been really up on social
distancing, masks, sanitizing, cleansing,
surface cleaning, bathroom cleaning on a
daily basis, and some areas more frequently
because everyone was provided their own

supplies of extra cleaner for wherever they
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frequent, just to make sure that they’re

comfortable and safe.

Keith: Clearly, Massa continues to work
with your clients to find new applications
for electroacoustic technology. You’re chief
innovation officer, so from your seat on the
leading edge of innovation, what new sorts
of new developments and applications do
you see coming in the future from where

you sit?

Dawn: Well, | see a lot of new products
coming in very different types of fields. | see
a lot of potential collaboration with other
companies, where we have our strength as
being the experts in electroacoustic tech-
nology, we like to partner with other com-
panies that have a strength in something
that’s non-competing with our technology
but works well with our technology, so that
we could figure out new way where we're
in @ mutual beneficial situation where we’re
helping them fit a customer need better

than they could without us, and they’re
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also helping us learn more about where our
technology could possibly go. So, | see a lot

more of that happening in the near future.

Keith: Great, well | really appreciate you
taking the time to share your perspectives
and wishing you continued success for
another 75-plus years there at Massa, so

congratulations.

Dawn: Thank you so much.

Keith: | want to say thanks also to Massa
Products Corporation for sponsoring this
episode of the Control Amplified podcast.
And most of all to you our listeners -- | hope
you enjoyed today’s podcast and will con-
sider subscribing at the iTunes store or at
Google Podcasts. Plus, you can find the full
archive of past episodes at controlglobal.
com. This is Keith Larson, signing off. Stay

safe until next time.

For more, tune into Control Amplified:

The Process Automation Podcast.
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When the heat is on, help
your pressure transmitters
keep their cool

by Doug Greaves, U.S. Product Manager, Temperature & Pressure,
ABB Measurement & Analytics

DEALLY, a pressure transmitter is installed with the sensing element as close to the pro-

cess as possible. Short impulse lines allow for the fastest dynamic response. But many

industrial processes run at elevated temperatures and heat transfer by radiant, conduc-
tive or ambient paths can damage a transmitter’s wetted materials or, more commonly,
shorten the life of its electronic components. So, when process temperatures climb above
220°F, it’s time to consider protective solutions that increase transmitter life and preserve

process uptime without sacrificing responsiveness.

To learn about the range of solutions designed to facilitate safe and accurate pressure mea-
surement at high temperatures, Control sat down with Doug Greaves, U.S. product man-

ager, temperature and pressure, ABB Measurement & Analytics.

Q: Since heat transfer depends on proximity to the heat source, isn’t mounting the transmit-

ter further away and using longer impulse lines a logical and easy first step?

A: Most standard transmitters like the ABB 266DSH DP (differential pressure) and 266HSH
Gauge are connected to the process via impulse tubing. Thoughtfully planning the path of
the tubing can be a cost-effective way to extend transmitter service life without special

seals, gaskets or material considerations.
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Follow these recommendations when plan-

ning for a high-temperature application:

* While some distance is recommended,
keep in mind that too much distance can
dampen dynamic response.

* Note that impulse lines act as cooling fins,
effectively reducing temperatures 150 °F
per foot in common ambient conditions.

* Each impulse line should lead to a dead
end, meaning no leaky connections and
tightly closed instrument manifold valves.
Sustained flow of hot medium to the
transmitter effectively negates any coool-
ing advantage gained by distance.

* In most cases, if the pipe is insulated, the

transmitter should not be.

Generally recommended impulse line siz-
ing for lengths up to 50-ft is 1/4 in. to 3/8
in. for water/steam/dry gas and 1/2 in. to 1
in. for wet gases/oil/viscous and dirty lig-
uids. Beyond 50 feet, increase impulse line
sizeto 1/2 in. and Tin. to 2 in., respectively.
* When multiple impulse lines exist for the
same measurement point (e.g., DP, re-
dundant P), run lines together to maintain
equivalent temperatures and try to keep
each line the same overall length.
* In cryogenic applications, impulse lines
work in the opposite direction, effectively
warming process fluids before reaching

the transmitter.

Q: When using impulse lines for differential
pressure-based tank level measurement,

what are the considerations between dry
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leg and wet leg installations?

A: It really depends on the process medium.
Does cooling the headspace gas never,
sometimes or always result in condensate?
If normal is “no” or “some,” a dry leg im-
pulse line can likely do the job. If conden-
sate is normally expected, use a wet leg
impulse line instead, where the headspace
impulse line is kept full of liquid to a fixed
height. Both options, however, come with
maintenance considerations. A dry leg will
require a collection pot that’s periodically
drained, while a wet leg will require liquid
level to be maintained at a known height
and protected from freezing by heat tracing

or compatible antifreeze additions.

Steam is a specific case where wet legs are
commonly used, with condensate expect-
ed between the transmitter and process.
Sometimes condensate pots are used to
make sure impulse line condensate isn’t
boiled off during high demand loads, par-

ticularly with superheated steam.

Another typical application in power and
steam generation is boiler drum level mea-
surement. ABB 266CSH Multivariable with
active level calculation can compensate for
DP drum level due to both wet leg conden-
sate density changes caused by tempera-
ture fluctuations as well as real-time water
and steam densities in the boiler based on
the measured static pressure and on-board

steam tables.
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Remote diaphragm seal pressure transmitters such as the
ABB 266DRH (shown here with WirelessHART antenna)
facilitate the responsive, accurate pressure measurement
of high temperature streams without the safety or mainte-

nance implications of traditional impulse lines.

Q: What about blockages in impulse lines?

A: In an ideal case, mount the transmitter to
allow the impulse line a 10% slope back to
the process. This will allow liquid to drain or
gas to vent back to the main process line,
depending on the defined normal condition.
Continuous purging is a time-tested meth-
od to keep lines clear, but maintenance

and operating costs across a plant can be
prohibitive. Alternatively, ABB 266 Series
transmitters come standard with a Plugged
Impulse Line Detection (PILD) feature that
can be trained to the high-frequency sig-
nature of the normal background pressure,
and signal a diagnostic alarm to the opera-
tor if it detects a change in the signature

indicating a blockage.
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Q: The cost of installing impulse lines—and
keeping them clear—is certain to add up,
and failure to do could be unsafe or cause a

shutdown. Are there other options?

A: Remote seals, specifically all-welded
seals, remove the wet/dry leg decision as
well as the need to install and maintain im-
pulse lines in high temperature applications.
Consider an ABB 266 Series transmitter
complete with S26 remote seals like a doc-
tor with a stethoscope. The measurement is
taken directly at the process and transmit-
ted back to the sensor. In the case of the re-
mote seal, the pressure is conveyed through
fill fluid. In high temperature processes, the
key consideration is specifying a compatible

fill fluid based on the highest temperature
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at the lowest pressure that will be encoun-
tered, such as during a cleaning cycle. Com-
pare these conditions to the vapor pressure
curve of the fill fluid to make sure it won’t

boil behind the sensing diaphragm.

ABB transmitters with remote seals can also
be direct or remote mounted to the process.
When remote capillaries are used, it’s best to
keep them as short as possible and of equal
length to minimize response time. And be-
cause ABB seals are designed in-house, our
experts can also engineer custom solutions
like cooling extenders, or use special materi-

als for constructing the wetted elements.
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In some colder ambient conditions, heat
tracing on the capillaries and a heated en-
closure may be necessary to maintain fast
response times. Another option for improv-
ing the response times of hot processes in
cold environments are “electronic” remote
seals. In this configuration, which we call

a Digital Diaphragm Seal, an 266HSH and
266HRH are electronically coupled to
produce a DP output. Often used for level
applications, this approach removes the
need for lengthy capillary legs; response
effects are eliminated, and larger tap-to-

tap dimensions are possible.
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Manage the risks,
reap the rewards

Adoption strategies for Ethernet-APL will hinge on where it brings

greatest value to your operations. While more speed is always a good
thing, implementation thresholds will vary, especially between brownfield
units and new projects

doption strategies for Ethernet-APL will be very much intertwined with the value

proposition it represents relative to current technologies. The grassroots unit or

production facility is one extreme, where, given a clean design sheet and a critical
mass of available Ethernet-APL devices, the simplicity and advantages of a unified high-
speed network architecture that extends from field instruments to the cloud—yet preserves

existing workforce familiarity with HART—is quite compelling.

But that greenfield plant design is still a ways off, given the lead time for instrumentation
and system developers to bring the necessary solutions to market, not to mention the test-
ing, trials and tire-kicking that end-user organizations will demand before betting a new

plant on any new technology.

At 3M, for example, initial laboratory tests will be followed by pilot-plant implementations
plus assurance testing that the technology passes the company’s rigorous internal standards
for intrinsically safe operation before Ethernet-APL will be approved for a production environ-

ment or for widespread use, according to Robert Sentz, senior engineering specialist.

Bottom line, while the ultimate value proposition of Ethernet-APL will be in a greenfield
facility, progressive end-user organizations will meanwhile be looking for more isolated use

cases at brownfield facilities to test out and prove the new technology’s worth. Testing is
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appropriate, but for Ethernet-APL to win on
its own merits in a brownfield environment,
“It's got to be a pretty specific use case that
really needs that higher bandwidth or will
benefit from the greater amount of power
that can be delivered over APL,” notes
Peter Zornio, CTO Automation Solutions,
Emerson. “It’s a very simple rule: if you're
not putting in new instruments, you’re not

going to broadly deploy APL,” he adds.

THE NEED FOR SPEED

Many of the most apparent use cases for
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HART-IP over Ethernet-APL derive from the
increased availability of data that higher
bandwidth affords. In a brownfield context,
this is most relevant when adding complex
new instruments that generate more data of

diagnostic significance.

Real-time access to valve signature data
from a valve controller, for example, can be
used to diagnose a range of issues before
they lead to unscheduled process down-
time. The same can be said for Coriolis me-

ters, magnetic flowmeters and radar level

‘BEST BET’ USE CASES FOR ETHERNET-APL

While industry awaits the opportunity to deploy a critical mass of Ethernet-APL devices in a new plant or unit,
we’ll also be looking for opportunities to verify the benefits of the new technology when adding new instru-
ments to an existing operation. These “best bet” use cases that can begin to bring value in the absence of a
full architectural shift will be those instruments that will benefit most from the dramatically faster data rates or

higher power that Ethernet-APL can deliver. Here, then, a roll call of top prospects.

Digital valve controllers are among the most promising use cases for Ethernet-APL plus HART-IP in part because
there’s so much HART data related to their operation that it’s hard to gain an accurate picture of their operation
in a timely fashion via traditional HART communications. That usually means a trip out into the field with a hand-
held communicator or PC, but “running a detailed valve analysis might still take 15 or 20 minutes to complete,”
notes Kurtis Jensen, valve instrumentation portfolio manager, Emerson. “But with HART-IP over Ethernet-APL,

engineers and technicians will be able to see things that they hadn’t before.”

Coriolis meters are similarly complex and pack a lot of localized intelligence such as for remote verification that
the meter’s operating characteristics have remained unchanged since installation. With today’s communication
technologies, most users rely on a simple pass/fail command to transmit their verification status back to the con-
trol room, but the increased bandwidth of HART-IP over Ethernet-APL would allow personnel to dig into the raw
data behind the test and determine the root cause—all from the relative safety and comfort of the control room

or even a remote service center.
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gauges (see sidebar). Process analyzers

in particular will benefit from the order of
magnitude increase in power made avail-
able to instruments by Ethernet-APL rela-
tive to 4-20mA, representing a less expen-
sive installation than the power supply plus
four-wire Ethernet connections that other-

wise might have been needed.

But the larger context of increased second-
ary data bandwidth is the ability to collabo-
rate more effectively, and to send that more
nuanced secondary data more easily to

the individuals—and applications—that can

make effective use of it. Think of a diagnos-
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tic application that pulls some data from the
instrument, some from the computerized
maintenance management system (CMMS),
some from a condition monitoring system
and some from the distributed control
system (DCS). A beleaguered engineer
might spend all day manually pulling that
data into a spreadsheet before even begin-
ning to analyze its meaning. Or think of the
roaming technician who can quickly access
real-time HART device data through a tab-
let wirelessly connected to the plant’s WiFi
infrastructure—access that was previously
available only back in the control room,

didn’t reflect real-time conditions, and even

Magnetic flowmeters also include sophisticated onboard diagnostics to verify the continued integrity of the tube,
coil and electronics. Again, HART-IP over Ethernet-APL would allow a remote user the ability to dig into the raw

data behind these pass/fail tests.

Radar level gauges are a third group of instruments whose sensors have a characteristic signature that can be used
to verify proper operation or alert the operator to problems such as an antenna coating interfering with its proper
operation. Such signatures consist of a large amount of data that cannot be efficiently communicated via tradi-

tional HART and would benefit from HART-IP over Ethernet-APL.

Process analyzers are a good candidate for Ethernet-APL because the new physical layer can deliver nearly 10
times the intrinsically safe power of a 4-20mA analog loop. So, one may be able to provide both power and
high-speed communications over a single, two-wire Ethernet-APL connection rather than the power wiring plus

four-wire Ethernet connection traditionally required.

Multivariable measurements are yet another promising use case for HART-IP over Ethernet-APL, making it easier
to power and communicate HART diagnostics from multiple related instruments, such as the multiple sensors in-
cluded in a temperature-compensated, differential-pressure flowmeter. It could also allow for one Ethernet-APL

spur to connect with multiple temperature sensors, obviating the need for separate transmitters.
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“We try to give our customers one standard
protocol throughout the plant design, and HART
IS pervasive. Everybody has HART.”

then, was accessible to the technician only
via walkie-talkie or a physically connected,
low-bandwidth handheld.

TRANSITIONAL ARCHITECTURES
For most end users—especially in the US,
where few greenfield facilities are expected
to be built in the near term—their first expe-
riences of Ethernet-APL will be in hybrid en-
vironments that also include 4-20mA HART
devices. On the positive side, with the debut
of fully configurable input/output (I/0O) sys-
tems some 10 years ago, industry already is
on its way to moving I/O from control room

environments out into field junction boxes.

Configurable 1/O has delivered substantial
benefits of its own, helping to decouple
hardware design from system software de-
velopment and taking instrumentation and
control system design off the critical path
of project execution. It’s also reduced costs
and system footprint, eliminating traditional
marshalling cabinets in many newer facili-
ties. Like fieldbus before it, Ethernet-APL
effectively distributes 1/O even further, relo-
cating the transition between analog sensor
signals and the digital world of ones and

zeroes into the field devices themselves.

— Robert Resendez, Control Systems Supervisor, Bechtel

From a practical perspective, this means
that the remote junction box is where
4-20mA HART and Ethernet-APL are most
likely to converge. That remote junction
box could relatively easily include both
configurable I/O as well as an Ethernet-
APL switch—both of which speak HART-IP
over Ethernet up into the control system
architecture. Further, a potential mix of
Ethernet-APL with traditional 4-20mA
HART devices will likely entail a range of
network infrastructure devices designed to
accommodate the transitional hybrid archi-

tectures required.

While dual devices sharing an Ethernet
connection in the same box are easy to
imagine, hybrid approaches are also likely.
Analog Devices, one of the suppliers of
chipsets for Ethernet-APL as well as the
multiplexers that extract HART data from
4-20mA loops, has envisioned a device with
hybrid functionality. And for suppliers like
Emerson, which uses a physical module to
characterize its remote I/O channels (rather
than software), a new Ethernet-APL module
under development will allow these new
digital channels to coexist side-by-side with
their 4-20mA HART counterparts.
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“I believe true benefits tend to be sustained
for a longer period when you have that
ecosystem of knowledge and existing tools

that are proven in use.”

— Jason Urso, Chief Technology Officer, Honeywell Process Solutions

In all three of these scenarios, a shared com-
mitment to the HART ecosystem and data
model will ease the industry’s ultimate transi-
tion to Ethernet-APL as the standard physi-

cal layer for field instrument communications

GREENFIELD BENEFITS AWAIT

In the not-too-distant future, a greenfield fa-
cility or new production unit offers the most
fertile ground for Ethernet-APL technology,
since the baseline will involve comparing
proven Ethernet-APL plus HART-IP tech-
nologies with the 4-20mA plus HART status
quo. A greenfield design need not weigh
sunk costs against new benefits. Rather, a
clean-sheet design will allow end users to
realize the full benefits of a secure, unified
digital infrastructure that reaches from field

devices to enterprise systems and the cloud.

Having a critical mass of instrument types
available that support Ethernet-APL will be
critical for greenfield designs to succeed,
believes Robert Resendez, control systems
supervisor for the oil, gas and chemicals di-
vision of Bechtel. “| remember finding all the
instruments we needed being a challenge in

the early days of fieldbus,” he says. “We try

to give our customers one standard proto-
col throughout the plant design, and HART
is pervasive. Everybody has HART—even
some of the smaller PLC (programmable

logic controller) manufacturers.”

From an architecture perspective, tomor-
row’s Ethernet-APL systems won’t look all
that different from the remote, configurable
I/0 systems that Bechtel advocates today,
Resendez adds. Indeed, replacing remote
enclosures filled with configurable I/0 with
remote enclosures filled with Ethernet-APL
switches may even allow system designers
more flexibility when it comes to how many
devices can be connected through a remote

enclosure of given dimensions.

In any case, the transition to Ethernet-APL
spurs (out to individual instruments) should
be a relatively straightforward adjustment
from a design perspective. The addition of
the APL trunk concept will allow for new
distribution models in areas lacking infra-
structure for power and communications.
And when it comes to installing and com-
missioning this new breed of devices in a

greenfield facility, users will really begin to
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“With Ethernet-APL, the first thing is faster data.
So, if it helps during startup and commissioning
there will be a real advantage.”

— Jeff Konrad, Technical Solutions Team Leader, Automation Interfaces, Dow

benefit from the dramatic improvements
in communications speed that the move to

Ethernet-APL represents.

Dow has used “smart” instruments ever
since they were first available, but only
relatively lately begun to rely on continuous
monitoring of its instruments’ HART data
for predictive diagnostics applications, says
Jeff Konrad, technical solutions team leader
in the realm of automation interfaces. “So,
with Ethernet-APL, the first thing is faster
data,” he says. “My first questions are dur-
ing commissioning and startup. We know
sometimes it’s hard to communicate via tra-
ditional HART—sometimes it’s slow, some-
times we have interruptions. So, if it helps
during startup and commissioning there will

be a real advantage.”

Jason Urso, chief technology officer for
Honeywell Process Solutions, cautions that

we as an industry really need to focus a bit

less on how great it will be to get more data
faster and instead figure out just what we’ll

do with even more data once it arrives. “I'm
a big advocate of APL,” he says, “and | think
we’ve got to continue moving in that direc-

tion. But let’s also figure out what we’re go-
ing to do with all that data now that we’re

collecting it.”

Urso also agrees that standardizing on
HART-IP over Ethernet-APL will help instru-
ment and system suppliers get to market
more quickly with the product offerings that
end users need to take advantage of this
new field networking technology. “HART’s
well known to us in part because it’s used
extensively used by our customers,” he
says. “They have the knowledge. They have
the competence, the expertise and the track
record. And | believe true benefits tend to
be sustained for a longer period when you
have that ecosystem of knowledge and ex-

isting tools that are proven in use.”
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