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FIELDBUS:
A revolution in the

INDUSTRY
Ithas been demonstrated at trade

shows and discussed in profes
sional publications. It's been de-

scribed as the next generation of industrial
instrument communication standards,and its
development has seemingly moved at a
snail's pace.

It's Foundation fieldbus, the ability to
build a process control system in the field
composed of devices from multiple vendors
on a single twisted pair ofwires that are fully
inter-operable with one another.

And now thewait for commercially avail-
able fieldbus products is over. In late July,
John A. Pittman, president of the Austin,
Texas-based
Fieldbus Foun-
dation, told Pa-
permaker, "We
are at a key turn-
ing point in the
development of
Foundation
fieldbus technol-
ogy. We have
completed the
specifications.
The Found-
ation's physical
layer is compli-
ant with both the
Instrument Soci-
ety for Measure-
ment and Control
(ISA) and the In-
ternational Electrotechnical Commission
(lEC) specifications. Our data link layer and
application layercomply with proposed ISA
specifications and both layers are now out
for vote by the national committees of the
lEC. Communications software (the 'stack')
is under test by the Fraunhofer Institute in
Karlsruhe, Germany, and we expect to an-
nounce byAugust 31 that several stacks have

passed the conformance test.
Interoperability testing will begin inAugust
and we plan to announce the availability of
a number of field devices by late August."

BEYOND BETA
For the pulp and paper industry, the

promise of fieldbus became a reality on
June S, 1997,when DaishowaAmerica Co.
Ltd.'s PortAngeles, Wash.,mill installed an
"unofficial" fieldbus system in its refiner
bleachingoperations. It was "unofficial" be-
cause the equipment had not yet passed the
Fieldbus Foundation's conformance and
interoperability tests.

Yee Tak Ngan, left, and Jason Mangano, process control engineers at
Daishowa America's Port Angeles mill, show the wiring in the junction box
connected to the fieldbus.

Pittman explained that the Foundation
will not register any devices until they con-
form to all Foundation fieldbus specifi-
cations as evidenced by successfully pass-
ing both the conformance and
interoperability tests. A device with a com-
munication stack that has passed the con-
formance test and is registered with the
Foundation will then be submitted for
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interoperability testing by the Foundation.
"This rigorous process ensures that end-
users have plug and play capabilities," says
Pittman, "which allows them to choose the
best device for that specific measurement
or control action in their control system
regardless of manufacturer."

Still, Daishowa is the first mill in the
pulp and paper industry to install a
non-beta fieldbus system that demon-
strates interoperability among vendors
with closed loop control in the field.
Daishowa's suppliers are confident that
their devices will pass the Foundation's
tests as the tests become available.

Dan Dumdie, Daishowa's process engi-
neering and control supervisor, explains that
National Instruments inAustin, Texas, sup-
plied the Windows-based software for sys-
tem control configuration and operator in-
terface, and the utility software including a
bus monitor for maintenance troubleshoot-
ing and a fieldbus dialog system for diag-
nostic work. National Instruments also pro-
vided a personal computer (PC) card, giv-
ing the PC access to the fieldbus.

Smar International Corp. in Houston
supplied all the transmitters and redundant
power supplies; and Releom Inc. of Forest
Grove, Ore., provided a power multiplexer
for redundancy,power conditioning, bus ter-
mination and instrument termination.

Dumdie was quite candid about the fact
that Daishowa had no desire to be the first
in the pulp and paper industry to install
fieldbus. "We chose fieldbus because we
wanted to be vendor independent and we
wanted the best transmitter for our needs.
And we chose to install fieldbus in our
groundwood mechanical pulp mill's refiner
bleaching operation because it was low risk
and low cost. Wehad a fall-back position in
case this new technology didn't perform
properly."
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A manually controlled bleaching system
was in place prior to fieldbus, says John
Boyd, utilities and mechanical pulping su-
pervisor. "We had a peroxide skid that had
some electronic controls, but we had to go
outside and manually adjust the chemical
pumps and dosages from the skid. Now the
fieldbus system controls four chemicals and
adjusts dosages to meet brightness specifi-
cations," Boyd notes. Mill officials explain
that they do not use the peroxide bleaching
system on a continuous basis, "and since
fieldbus is so new, this was a good way to
train our people on the technology without
impacting a critical area of our operations,"
says Boyd.

If the mill didn't opt for the closed loop
fieldbus system, it would have selected a
distributed control system (DCS). But
fieldbus proved to be a major cost savings.

MAJOR COST BENEFITS
Fieldbus installation at Daishowa took

three months from system approval to op-
erability, said Jason Mangano, process and
control engineer at the mill. "We collected
and read information on fieldbus starter kits
inAugust 1996,ordered the kits in Septem-
ber, received them in October, and selected
vendors inNovember.Westarted theproject
in March 1997and brought the fieldbus on
line in June," he says.

The entire system is operated via a
mouse connected to an off-the-shelfPC, and
all the data is in one control room, says
Boyd. Everything, including the PC, field
transmitters, valves, and power supplies, is
connected via one single pair of twisted
wires.

"We realized a 55 percent cost savings
overDCS in control hardware, software, en-
gineering, installation and startup," says
Dumdie, "and it is a much more
user-friendly interface than what we would
have had with a DCS."

Don Holley, industrial automation mar-
keting manager for National Instruments,
notes that, with Foundation fieldbus, there
is a lot of opportunity to retrofit existing
control systems to enhance production ca-
pabilities. Mills can use their existing wir-
ing and upgrade components both in the
field and in the control room.

However, the real savings in wiring
comes in greenfield operations, notes
Marjorie Ochsner, senior product definition
manager for Honeywell IAC in Phoenix. "It
is easier to put in and optimize new wiring
than to change what is already in place,"
she adds.

Fieldbus can also open the door for a

The transmitters are connected to spurs off these fiefdbus segments.

lot of smaller incremental projects that
mills previously found cost prohibitive,
says Wade Stewart, fieldbus consultant for
Fisher-Rosemount Industry Solutions.
"For example, say a mill wants to replace
or add some valves and transmitters to a
process area. Having to run new cables and
junction boxes for one or two items adds
expense. But with fieldbus, the mill sim-
ply ties into the existing cable segments
rather than running separate wires back to
the control room," Stewart notes.

Pittman remarks that "a great deal of
attention ispaid to the cost savings achieved
byhaving fewerwires, cable trays andjunc-
tion boxes. Installations are done quicker
and with fewermistakes because ofthe abil-
ity of the devices to 'self identify' them-
selves to the other devices on the network.
However, more important is the fact that
mills now have the opportunity to get much
more information about the instruments and
their status than they could get with the con-
ventional 4-20 milliamps (rna) system-
such as whether the data is current or stale,
the device's calibration status, serial num-
ber, etc. Weare particularly intrigued by the
prospect that manufacturers are going to
build new capabilities into instruments and
that these capabilities will be easily avail-
able to Foundation fieldbus users without
retrofitting or modifying their system or
even taking the system off line to add the
new instrument."

Holley adds that, in today's regulatory
environment, companies are required to
gather more information about their pro-
cesses and the instrumentation connected
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to the processes. "Traditionally," Holley
says, "4-20 rna analog instrumentation
provides only one value, the process value.
On a digital network, instruments can pro-
vide maintenance and diagnostics infor-
mation for better tracking of instrument
performance."

And this is real-time information, so if
a problem develops, such as a sticky valve,
maintenance can take care of it before it
deteriorates into a costly and possibly un-
safe situation, adds Paulo Garrone, gen-
eral manager of Smar.

Another benefit of Foundation fieldbus
is its ability to free up the mill's primary
DCS for more high level control. Fieldbus
enables the new generation of smart field
devices to communicate directly with each
other so that basic control loops can be
pushed down and out into the field, says
H. Len Walton, marketing director for
Fisher-Rosemount.

"Finally, since Foundation fieldbus
is an open communication system con-
sisting of instrumentation with standard
protocols, devices from many suppliers
can co-exist on the same network and
communicate with one another, thereby
giving the end user a choice of equip-
ment and manufacturers," says Holley.

WIRING CONCERNS
While fieldbus has so far performed

up to or better than expectations,
Ochsner noted that it is still in its in-
fancy, and people are playing it safe.
"Fieldbus is making its debut largely in
pilot plants, in wastewater operations,
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and (as in the case of Daishowa) in ar-
eas that are low risk to the overall manu-
facturing process."

Some mills have raised the concern
about fieldbus' single twisted pair of
wires, or, under adverse condi-
tions, the single point of failure.
Where this is a concern, Walton
suggests putting in redundant
wires as a backup or running a
conduit protected cable just as
mills would with conventional
wiring.

Another issue that mills
should be aware of is product re-
liability. As Dumdie says, "If de-
vices don't have the Fieldbus
Foundation's registration mark
confirming that they have passed
all testing, then mills should thor-
oughly test the equipment before
installing it."

Ochsner brings up the fact that,
as more experience is gained with
fieldbus devices, more bugs will be
discovered and specifications may
change. "Be sure that your equip-
ment vendor will support you
through the whole fieldbus grow-
ing process."

MOVING FORWARD
Foundation fieldbus is grow-

ing, and with growth comes the
need for education and training.
"This is not the same technology
as DCS," says Pittman. "It is a
major shift, a major move for-
ward, and end users must be thor-
oughly educated and trained to
get the most from fieldbus."

Dumdie and Mangano agree, stating
that, while Daishowa's operators have been
trained and are quite comfortable using
fieldbus, they would have opted for invest-
ing more time in system training. "The
Fieldbus Foundation,National Instruments,
and Smar all contributed to our training on
the new system," says Mangano. "Most of
our engineers and instrumentmechanicshad
eight hours of basic and eight hours of ad-
vanced classes, and Dan Dumdie also took
a three-dayoutside course from the Fieldbus
Foundation that included their introductory
and advanced training class."

Pittman adds that the Fieldbus Foun-
dation and ISA are coordinating efforts to
begin teaching on-site, one-day end user
classes on fieldbus technology.

"Over the next year," says Walton,
"there will be a lot of fieldbus-based

education and a lot of opportunities for
end users to take advantage of this edu-
cation, to understand how fieldbus can
impact their conventional technologies
and processes. Equipment manufactur-

Transmitters connected to fieldbus using quick disconnects
reduce the time needed for installation.

ers will work toward training custom-
ers in handling the complexities of
fieldbus installations."

Since full compliance Foundation
fieldbus products first came on the market
only this year, Ochsner sees fieldbus catch-
ing on more in 1998. "Fieldbus has been a
long time coming," she says, "and next year
we should see its installation starting in a
lot more critical process control loops."

Indeed, saysDumdie, "Wewill definitely
consider fieldbus for all our future projects,
and right now we are adding another closed
loop to our current bleaching system so by
the end of the yearwewill have two fieldbus
segments in operation."

In another application, said by Walton
to be the first commercial application of
products conforming to the Fieldbus
Foundation's final specification, a major
chemical company's plant in Fort
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Saskatchewan, Alberta, has been using
Foundation fieldbus-based architecture on
a furnace application since last April.

Walton says that fieldbus technology
has not only lowered this project's wiring

costs, but also significantly re-
duced the amount of time and ef-
fort needed for installing, commis-
sioning and starting up the system.
"Instead of spending weeks string-
ing wires to every device, ringing
out every connection, configuring
each device in the field and track-
ing down problems," explains a
member of the project team, "we
just plugged everything together,
verified device status from a PC
in the control room, and down-
loaded configurations from the
same PC. Everything worked as it
was supposed to--and startup took
only 15man-hours instead of200."

Interest in fieldbus is by no
means limited to North America.
"Fieldbus is being looked at not
only in Europe and the Pacific
Rim, but there is a lot of activity
in Latin America as well," says
Ochsner.

"A lot of benefits are going to
be realized by people in greenfield
operations because they can opti-
mize the wiring and not worry
about any need for retrofitting
equipment," she explains. "And
most of the greenfield mills are in
Latin America and Asia. While
nothing has been implemented yet,
there are a lot of requests for test-
ing in these regions."

Holley noted several pilot installations
going on in power generation facilities in
Japan and Europe, and Pittman says that
even though Europe has its own fieldbus
protocol from Germany (Profibus), end
users there are and will continue evaluat-
ing the benefits and advantages of Foun-
dation fieldbus technology. "Profibus was
developed by a single company, not by a
group of 120 global member companies
offering ideas and solutions as the Foun-
dation fieldbus protocol was," says
Pittman.

The Fieldbus Foundation already has
about 40 members in Europe and an
equal number in the Pacific Rim. "We
are at the early stages of putting a new
and powerful tool in users' hands," says
Pittman. "Fieldbus is one of the most
exciting things that has happened to pro-
cess automation." ~




