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Procgss

ENGINEERING
LOOKS TO THE
CHALLENGES AHEAD

BY LINDA G. ALLEN, ASSISTANT EDITOR

ajor trends for the proc-

ess industries? Unique

challenges? Several themes

resound from our con-
versations with manufacturers across
the country—namely, the need for flex-
ibility, new perspectives on time lags,
and the “battle cry for open systems”
and integration, as Joe Hurley, vice
president and director of advanced
manufacturing systems for Corning
Inc., Corning, N.Y., aptly puts it. Along
with all these themes, the counterpoint
we hear accompanying them is a cre-
scendoing emphasis on product quality.

On the need for integration, Richard
Seemann, senior business consultant for
Fisher Controls International Inc., Mar-
shalltown, Jowa, sums up his customers’
requirements. “From the standpoint of
the operator’s console, which is a key
component of a distributed control sys-
tem, [customers need] the ability to inte-
grate other control systems and busi-
ness information and [have this
information presented] on a single win-
dow to the environment. Instead of hav-
ing multiple devices off of multiple com-
puters that he has to interface with, the
customer wants it all consolidated into
one console.”

According to Ken Kuna, manufactur-
ing and plant engineering manager of
the Glass Div., Ford Motor Co., Lincoln
Park, Mich., one issue that's being
looked at in a new way is that of time.
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“We typically look at time in terms of
cycle time in the operation, but there's
a large element of . . . wasted time in
many operations, and there is cost as-
sociated with that. It could be in cost
associated with a lost order or a dissat-
isfied customer, or cost associated with
unnecessary inventory and under-
utilized floor space. We're focusing
on eliminating those time lags, . . . [and]
it’s a very difficult thing to get at,” he
contends.

Another area Seemann cites as sine
qua non would be flexibility—especially
for batch control. “Batch control in the
past was pretty much [making] the
same product over and over again. But
now with JIT concepts and trying to
produce product based on customer or-
ders versus forecasts, you're producing
different batches in a random fashion,
and that’s where you have to increase
the flexibility of your batch processing
to be able to download recipes, se-
quences, and other information into the
control system as opposed to just having
some simple configurations to do your
batch processing.

“A lot of the instruments that are ac-
tually measuring your process vari-
ables—your temperature transmitters,
your flow transmitters—are now be-
coming intelligence devices. They have
more than just the flow signal. They've
got status information, and they may
also provide you with a temperature or

some other process variable along with
the flow, for example. So interfacing
with those intelligent subsystems is an-
other influence that is affecting distrib-
uted control systems,” Seemann
indicates.

What’s simmering in food proc-
essing? Mexican entrees offer but a
sampling of the spicy variety tempting
today’s consumer palate. But providing
that variety to accommodate today’s
consumer means special challenges for
manufacturers, Take tortillas. When a
leading manufacturer introduced its
Mexican line, it really had to start from
scratch. According to one of the manag-
ers in the engineering department, “It
was very difficult for us, but we built the
equipment . . . ourselves [to make the
tortillas].” The staff took a standard
piece of equipment, modified it consid-
erably, and then designed and built the
peripherals for the machine.

Because the Mexican line has proven
a success, the company would like to in-
vestigate automating its equipment. But
according to its equipment-development
manager, the company’s not sure the
needed equipment is out there—equip-
ment for “rolling tortillas, putting stuff-
ings in them, automating the grills to
cook the shells, automating the loading
of the tortillas into the package. Right
now we're doing most of it by hand [in
terms of loading the equipment and
rolling the tortillas],” he explains. “ [The
automated equipment] is available right
now,” he adds, “but it's not big enough
to produce our volumes [at the speed
we need].”

Finding sophisticated equipment to
handle large-volume production of spe-
cialty-menu items is merely a taste of
the challenge presented by today's con-
sumer demands. The rapidly changing
market defies predicting just what the
customer really does want, so compa-
nies have to try a new item for a while
before they can even consider auto-
mating. Then . . . justifying the cost of
equipment for producing what are for
the most part relatively low-cost items
and finding floor space to accommodate
this variety of demands make for a tall
order on the manufacturer’s plate.

A major seasonal fruit-and-vegetable
producer discusses his need for cost
containment on interface devices from
the standpoint of a producer of low-cost
foods. “I think that the industry needs
to be working in that area a little more
diligently, trying to provide lower-cost
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ways of sensing what's actually happen-
ing on the manufacturing floor and then
feeding that back into either program-
mable logic controllers or to mainframe
computers that may ultimately be run-
ning our factories,” he states. “I think
that the challenge . . . from this indus-
try’s point of view—because of all the
problems of seasonality and basically
low-valued items—is the need for cost
reduction in the way of automation.”

Nor is the consumer asking simply
for more variety; he's also more quality
conscious than ever. The director of en-
gineering for a major food manufac-
turer observes, “As customers become
more and more quality conscious, the
challenge to improve our quality is ever
with us.”

In more ways than one, however, in-
spection for the food industry is some-
thing less than duck soup. He goes on to
point out “that the human inspector
quite frankly at this current time is
probably our best bet. . . , The problem
with seasonal fruits and vegetables is
that there is no consistency with, for
example, an ear of sweet corn or green
peas or with carrots. They're all some-
what dissimilar, and so it’s very difficult
to talk about automation support and
where we've got machine vision.” The
engineering director believes, “One of

the things that is going to have to hap-
pen for our industry over the next 10 or
20 years would be the bringing on of ma-
chine vision coupled with some sort of
artificial intelligence so that we could
take a look at certain products and have
the computer try to make a decision for
us as to whether it's acceptable or not
within a range of acceptabilities.”

Metal detection remains a “sore
spot” for the industry, according to one
leading foods processor. A manager on
the engineering staff reveals, “There is
not a metal detector built to detect some
of the buckshot that arrives in some of
the animals. It’s small enough that you
cannot detect it. The only way we usu-
ally find it is when it starts damaging
our equipment,”

He also concedes that “the Europeans
are far ahead of the Americans in the
metal detection and checkweighers
right now. . . . We're starting to buy
more and more European-type equip-
ment for process, for measuring devices,
and so forth, because they are superior
to our own,” he acknowledges. “I hate to
admit that. It's hard to believe, but we
can get better service out of the Europe-
ans sometimes than we can here in the
States.”

He mentions that “temperature con-
trols are still not close enough. The ma-

jority of the temperature controls prob-
ably range still up around 4 F. And
that’s not sufficient.” As far as check-
weighers are concerned, he points out
that the company “checkweighs each
package that’s produced. Our check-
weighers are still + 2 g, so depending on
where you set it, it's possible—it doesn’t
really happen, but it's possible—that
50% of the packages [we] send out could
be 2% underweight. The government
doesn’t care as long as [the] average av-
erages [the] labor weight. They don’t
care; we do. So we still feel that check-
weighers have a long way to go yet.”
Checkweighers, temperature con-
trols, metal detectors and other types of
vision equipment, and automated ma-
chines for processing large volumes of a
variety of items at high speeds—these
represent a few of the concerns for food
processors. As one manufacturer put it,
“I believe that this industry is definitely
ready and has an absolute utter need for
automation.”
Paper quality—nothing run of the
mill. “Quality, quality, and qual-
ity.” That's what Barclay Wallace of
Measurex Corp., Cupertino, Calif., had
to say when asked about the major is-



sues for his customers. “Quality is very
big. The industry is going toward using
many more sensors,” the company’s pa-
per-industry spokesman continues.
“There are many quality parameters in
paper that make up the overall quality
of the end product. Historically we fo-
cused on just the key parameters—the
basis, weight, and moisture, and possi-
bly caliper. What we see happening now
is the end users applying many more of
those measurements in a routine fash-
ion to get a much better picture of the
quality of their product as it's being
manufactured and to use that informa-
tion to reduce the variations in those
quality parameters,” he explains.

Loren Forrister, an engineer with
Specialty Paperboard Inc., Brattleboro,
Vt., talks about that need for a “better
picture of the quality of their product”
as well as the need for reliability and
service. “I would imagine all the sys-
tems available and all the people
that sell them are basically using the
same kind of field devices—tempera-
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ture probes, level probes. It's what
they do with that information when
they get it that differentiates them.
How do they massage it? How do they
record it? How do they manipulate it?
Those are where the companies split in
their different directions. Temperature
is temperature. If somebody takes a
temperature, there's not a whole lot you
can do to it. But it's what they do when
they get the temperature that's differ-
ent. So reliability, service, getting back
on-line—I would say most folks would
tell you that these have got to be the
single biggest things they're concerned
with,” he says.

Another trend Mr. Wallace sees is
“closing the loop on control on the
higher-frequency variations. . . . Process
control in the paper industry histori-
cally has focused and has attacked pri-
marily the longer-term variations—that
being variations that are longer than
five to ten minutes. When you're deal-
ing with a feedback-control system on a
paper machine, generally variations

that are shorter than that we have not
tried to address in the past,” he tells us.
“Today, it's quite common that we're
measuring and analyzing variations
from 200 Hz on out through the long-
term variations that we've historically
measured that can be as long as several
hours. So we see that much more of the
variations—a wider range—are going to
be attacked and are going to be ad-
dressed with the newer technologies,
and again, in support of the thrust to-
ward our customers striving to produce
a higher-quality product.”

As with other industries, the trend
for the paper sector is also toward more
integration of “the PLC systems, the
DCS systems, and the supervisory sys-
tems, as well as newer uses of com-
puters for better management of infor-
mation. Those different control systems
[have] developed from different back-
grounds, . . . and it was not uncommon
up until a few years ago that ... on a
fairly new paper machine with modern
process control, you'd literally have
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four or five different vendors all having
different control systems controlling
that process. The industry and the ven-
dors themselves recognized that a bet-
ter solution to that is to integrate all
necessary interactions that do occur on
the process and tie together your con-
tinuous and discrete actions in one sys-
tem,” Wallace concludes.

Chemicals, petrochemicals—still
looking for solutions. “There has al-
ways been and continues to be in my
estimation a gap between those who
have the problem and those who are
producing equipment to solve a prob-
lem.” So says Parke Brown, director of
process control for The Dow Chemical
Co., Midland, Mich. “It really requires an
intimate knowledge of the process itself
to determine the optimum control
scheme. Many of the vendors are chal-
lenged with providing a tool that is us-
able across a broad band [of industries].
It's pretty hard to encapsulate all the
things that happen on the plant floor
for a vendor and expect him to develop
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a custom solution to what you're trying
to solve. . . . That’s one reason we'’re in
the business of designing our own sys-
tems—we're very close to the prob-
lems.”

Richard Schmotzer, group leader of
control engineering at BP America,
Cleveland, sees eye to eye with Brown.
“I think one of the things we'd like for
them to address is—more the problems
we have, as opposed to the technology
per se. If you look at expert systems, for
example, what we really need is [to
know] how you apply expert systems to
better control a petrochemical plant—
not just [about] the technology of the
expert system. What we're interested in
is running the plant more efficiently.
We don't really care whether it's expert
systems or whatever. I think a lot of
times what the suppliers provide is
technology that hasn't really been fit to
the specific problem, and that's really
where the payoff is—when you apply
the technology to a problem. So rather
than looking strictly at the technology,

think there’s a big opportunity to look
more at solutions to the problem, using
the technology.”

Offering a similar viewpoint, Richard
Carlson, director of process research for
The Dow Chemical Co., affirms the need
for solutions that target problems and
offer expert-system knowledge. “I think
the challenge is understanding the
chemical-reaction kinetics and the heat
and mass-transfer phenomena, and
being able through the use of expert
systems to bring in the heuristic knowl-
edge and have that programmed in your
process-control computer, so that in ad-
dition to picking up the signals from
temperature and pressure and flow in-
struments that come into a computer
and then controlling the operation of
the plant, you have the fundamentals of
the chemistry and all the process
knowledge built in,” he maintains. [That
way] you can optimize from a safety
point of view, from a quality point of
view, and from a cost point of view, I
think the challenge is for the manufac-
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Cx Control system hits the mark

for gaging dough viscosity

When the U.S. Navy needed to re-
duce variability in its solvent-melt,
batch-process manufacture of ni-
tramine gun propellants, it turned to
a new control system. And it got re-
sults.

Now the Navy gages dough viscos-
ity as the dough is mixed in a hori-
zontal sigma-blade mixer—similar to
what is used in a bakery or in chem-
ical applications. This propellant
dough is then extruded and cut to de-
sired dimensions in order to meet
specific ballistic-performance criter-
ia relating to the velocity of the pro-
jectile and its accuracy in hitting the
target (i.e., dispersion). Since imple-
menting the system, the manufac-
turing facility has reduced the stan-
dard deviations of the ballistic-
performance criteria and has
thereby seen substantial quality im-
provements in the more than 80,000
Ib of gun propellant produced under
control of the new system.

The Micromax process-manage-
ment system, from Leeds & North-
rup, a Unit of General Signal, North
Wales, Pa., forms the backbone of
the system and comprises two major
components:
® A management station located in
the engineering office, providing a
window on the manufacturing proc-
ess.

® Two Local Processing Units
(LPUs) installed behind the instru-

turer to be able to capture his knowledge
in a useful way so that we can take
another advance in the control of a
plant,” he suggests.

Chemical manufacturers will quickly
tell you the challenges they face in
their rapidly changing and ever-more-
competitive market are myriad.
“There’s a whole raft of those,” avers
Parke Brown of The Dow Chemical Co.
“Certainly the application of expert sys-
temsis one. Advanced control is another.
Automatically tuned loops, for example,
is certainly an area that everybody is in-
terested in. Certain other phenomena—
such as modeling and model-building
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BY RAYMOND A. GECKLE

ment panel in the manufacturing
control house, which directly moni-
tors the manufacturing operation.

Highlights of system functions in-
clude the following:
® Uses programmable logic to moni-
tor numerous system temperature
and pressure-alarm set points and
notifies operators of hazardous oper-
ating conditions.
® Monitors motor current and volt-
age inputs and calculates motor
power and total work performed by a
mixer motor. That data is then used
as a process-control parameter by
the operator.
® Provides averaging of various
quickly fluctuating analog inputs to
provide an averaged steady-output
signal.
e Continuously calculates the vapor
pressure and rate of evaporation of
processing solvents based on oper-
ating temperature of the system.
These values are then used to con-
trol processing parameters.
® Monitors and records all proc-
essing conditions and control-panel
switch positions on a streaming mag-
netic tape for future recall and anal-
ysis.

For more information on the proc-
ess-management system,
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Raymond A. Geckle is a Project Engineer at the
Naval Ordnance Station in Indian Head, Md.

simulations, and operating plants based
on model-based control [are other op-
portunities]. . . . Certainly quality is
pretty important to us. Reproducibility
is another one. Consistency. It goes on
and on. There's no limit to the oppor-
tunity that I can foresee in the chal-
lenges we are facing.”

All of those areas highlight the in-
creased focus on product quality,
which, according to Chuck Pisciotta, a
partner with Andersen Consulting in
Columbus, is one of the biggest trends
for the chemicals industry. And it's
“forcing a lot of automation,” attests
Pisciotta, who specializes in analyzing

the process industries.

“The industry is a spectrum of people
who are still using 100% manual-control
operations all the way up to people who
are using computerized and inte-
grated systems,” observes Stan Whit-
man, chemical industry marketing man-
ager for Fischer & Porter Co.,
Warminster, Pa. “It depends on the spe-
cific customer, the location, [and]
whether or not the product that the
facility is producing is profitable [as
to] whether or not that company will
spend money to automate it,” he notes.

As a key driver of this product-qual-
ity emphasis, stiff worldwide com-
petition also serves as a catalyst to pre-
cipitate the move of domestic chemical
companies toward the specialty-chem-
icals market. “You could say that glob-
alization is causing companies to decide
whether they’re a commodity or a spe-
cialty,” comments Andersen Consult-
ing’s Pisciotta. “It's forcing them off the
fence,” he declares.

David Leach, an engineering associ-
ate with Air Products and Chemicals
Inc., Allentown, Pa., concurs with Pis-
ciotta. “I think the market is very much
changing, and all chemical companies
are feeling the global competition these
days. Japan, for example, can pro-
duce a lot of chemicals more cheaply
than we can. .. . So we are becoming a
higher technology-based industry, and I
expect that’s going to continue,” he pre-
dicts. “People aren’t going to be selling
the same commodity chemicals 10 years
from now that we are today. I see
our specialty-chemicals business really
growing.”

Another part of the chain reaction as
global competition heats up will be an
intensified need to “transfer informa-
tion and data from one place to another
and to get global access to data from
various off-site locations, as well,”
states Fischer & Porter’s Stan Whit-
man, and that means “a big push on in- -
tegrating different types of computer-
based equipment.”

As BP America's Richard Schmotzer
puts it, “If you have two different hard-
ware vendors’ pieces of equipment, you
don’t want to have two panels or two
CRT screens; you want to have a single
consistent display of information to the
operator. The problem here in some
cases is you have very good pieces of au-
tomation equipment that you're not
quite sure how to really fit into your
overall picture. . . . It's the idea of stan-
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DCS keeps cement plant on solid foundation

Almost since the day the first set-
tlers arrived in Demopolis, Ala., in
1817, “selma chalk,” a soft, white
limestone has been quarried in and
around the area. Today the material
serves as the main ingredient in
portlant cement.

But making the cement is a com-
plex process. That coupled with
keen competition within the indus-
try made advanced controls a must
for the Demopolis Lafarge cement
plant.

After quarrying and transport to
the mill via conveyor, the limestone
is ground and blended with white
(silica) sand and iron oxide ("brown
sand”). The resulting mixture goes to
special holding silos that circulate
the mixture to ensure complete
blending, then preheated and fed
into a 230-ft-long, 16-ft-diam rotary
kiln, where it is subjected to temper-
atures as high as 2,600 F for a pre-
cise time period that depends mainly
on kiln rotational speed and material
feed rate. Maximum rotational speed
for the 109-ton/h capacity kiln is 2.5
rpm.

The resulting calcined material,
called “clinker,” is conveyed to ball
mills for final blending and finish
grinding to achieve a fine, uniform
particle size, then transported to
holding areas until shipment.

When the company chose to auto-
mate the process, it went with a
Network 90 distributed system from
Bailey Controls Co., Wickliffe, Ohio.
To lessen disruption of plant oper-
ations, the engineers brought the
system on-line in stages, taking por-
tions of the old system out of com-
mission at each step.

Six Process Control Unit (PCU)
cabinets, each containing redundant
Multifunction Controller (MFC)

dardization—at least more than we
have now,” he says.

Standardization, integration—cer-
tainly domestic chemical manufactur-
ers know they need to see more of it
happening in the near future if they're
to keep their equilibrium while global
competition steams ahead. But there

SEPTEMBER 1990 e AUTOMATION

BY W. JOE WILLIAMS
modules, power supplies, slave mod-
ules, and I/0 connections, constitute
the heart of the system. The micro-
processor-based MFCs, which handle
2,300 digital 1/0 points and almost
500 analog [/0, allow the system to
replace all the special process calcu-
lation and control functions pre-
viously performed by a separate
process computer.

PCU cabinets connect to each
other and to a central control room
via a redundant data highway. The
control room contains three Manage-
ment Command System consoles that
give operators a window to monitor
and control the process or to oversee
the entire system.

Lafarge control engineers wanted
an operator interface that was easy
to learn and use and required little
training. They achieved their goal by
combining touch-sensitive CRT
screens with custom graphics dis-
plays modeled after the mechanical
switch panels of the old control sys-
tem,

Other features? Ease of config-
uration, for one. All control strate-
gies are configured off-line using PC-
based Bailey Engineering Work
Station software and predefined con-
trol algorithms. The new strategies
are then downloaded to the control-
ler modules at a convenient time.

The system controls the flow of
coal and waste-derived fuels to
maintain steady combustion rates
and temperature, and ensures effi-
cient combustion by monitoring and
controlling temperature, oxygen,
and carbon monoxide.

To find out more about the DCS,
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W. Joe Williams is Instrument Supervisor, Lafarge
Corp., Demopolis, Ala.

will also need to be more source-level
and second-level control, too, and that's
a whole different set of equations as
Fischer & Porter’s chemical industry
spokesperson, Stan Whitman, points
out. “On the first and second level of
control, there's very distinct differences
between the batch and continuous ap-

plications. Batch applications require a
lot more open-close or on-off type con-
tact signals than a continuous oper-
ation. There's a lot of scheduling re-
quirements because the processing
equipment is multifunctional. As a re-
sult, the recipes that are required to
produce each of these different prod-
ucts are different, and in order to re-
duce the amount of time to set up the
equipment and the program, in order to
process the materials properly to make
a profit-quality product, there’s a lot of
emphasis on automating these recipe
setups. So most of the suppliers to the
industry are pushing automated recipe
and batch-scheduling procedures,” he
explains.

What the outlook for the chemical in-
dustry boils down to appears pretty
clear. “I think it's a fair statement to
say that process-control technology—
both hardware and software—and the
way in which it's implemented will
make or break the processing industries
in the United States,” says Whitman.
“More international competition is be-
coming sophisticated to the point that
unless U.S. companies begin imple-
menting these things here in the
States, more and more of the manufac-
turing that we’ve been doing here is
going to end up transferring overseas.
Or, something new is foreign companies
building facilities here in the States or
buying up facilities here and auto-
mating them using these techniques. So
more and more of the businesses will
end up being operated by companies

" from outside the United States, rather

than from within.”

Lots of challenges—and oppor-
tunities—lie ahead for U.S. manufac-
turers. Even for manufacturers whose
operations are relatively simple (such
as glass tempering), “you're going to see
a higher degree of measuring devices,
controls, and data-keeping require-
ments,” according to Doug Roberts, vice
president of operations for Gemtron
Corp., a major glass-tempering company
in Sweetwater, Tenn. “Record keeping
definitely will have to be much greater.
Equipment obviously has got to be bet-
ter to do the things they're talking
about. So you'll see more capital spend-
ing to get equipment to keep the proc-
esses in control,” he asserts. O
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