Automation from Start to Finish

HOW AGMARK'S NEW TERMINAL IS CONTROLLED FROM FOUR STRATEGIC WORKSTATIONS
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The inbound truck scale operator uses this screen to enter truck identification and grade
factors. No data needs to be typed in a second time. lllustrations courtesy of CompuWeigh

Corporation.

The AgMark L.L.C. rail terminal in
Concordia, KS, is one of the most
automated grain handling facilities in
the United States, thanks to an elec-
tronic Grain Management System®de-
veloped by Cheshire, CT-based
CompuWeigh Corp. (203-699-9000/
www.compuweigh.com). AgMark’s
control systems are the mostadvanced
GMS package developed by Compu-
Weigh to date.

As aresult, within weeks of startup in
May 2000, the elevator routinely was
processing 600 trucks aday andloading
out three 110-car unit trains a week.

“I've been very comfortable with the
functioning ofthe GMS,” says Terminal
ManagerMark Paul. “It provides us with
good inventory control and excellent
on-the-go blending capabilities.

“The GMS is basically tied in to our
inbound scale system, but it controls
the movement and handling of grain
fromthetime the truck arrives forweigh-
in to rail loadout.”

Repri nted fromG ai nJour nal

System Overview

The GMS system is designed to
achieve three things:

* It minimizes the number of people
required to operate the facility. It does
this by removing unnecessary func-
tions such as “walking the track” to
identify railcars, elimination of repeti-
tive data entry through tight integration
with the facility’s AGRIS grain account-
ing system, and allowing the computer
system to manage the operation of all
the equipment.

*ltimproves facility worker safety by
constantly monitoring key components
to make sure they are operating within
specifications. It automatically takes
action to shut down equipment or per-
form other necessary functions if the
operators fail to act in time.

* It increases profits by increasing
throughput, eliminating accidental grain
mixing, providing timely data about
operations and inventory to the opera-

Compuweigh Grain Management System

tors, and by optimizing blending of
outbound grain by providing accurate
quality information about the contents
of each bin on a real-time basis.

GMS controls the elevator from four
strategic points:

1. The truck receiving operation.

2. Thereceiving pit.

3. The rail loadout system.

4. The supervisor’s workstation.

Truck Receiving

This part of the system handles the
weighing and grading ofinbound trucks,
and the operator controls it from the
computer screen shown to the left. In
many respects, this is a conventional
operation, but the GMS has these ad-
ditionalenhancements:

* Truck receivingis designed so that
the driver remains in his or her truck at
all times, except to open the truck
gates at the receiving pit. After weigh-
ing, the GMS prints the driver’s scale
ticket remotely at the outbound scale,
so there is no need to return to the
controlroom.

* The Gamet Apollo probe station is
unmanned. To accomplish that, initial
truck identification is handled from the
office by intercom. The operator takes
a sample from the truck, guided by a
CCTVvideocamera, whichisthen sent
tothe control room via pneumatic tube
forgrading.

* Inside the office, Kansas Grain
Inspection Service (KGIS) inspectors
testthe grain and determine its factors.
Oncethese factors are keystroked into
the GMS, the automated system cal-
culates the U.S. Department of Agri-

Continued on next page
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AgMark’s unique real-time inventory system provides a visual display of bin levels and quality

of grain stored inside each of the 17 bins.

culture grade. Thisinformationis avail-
able tothe receiving pitoperator at his
or her station.

* Because the GMS system is fully
integrated with the AGRIS grain ac-
counting system, data entry is re-
duced toaminimum. The GMS opera-
tor can find the correct contract infor-
mation in the AGRIS system with two
or three keystrokes. The system is
capable of handling splitaccounts “on
the fly.”

Completed transactions are sent
back to the accounting system auto-
matically, and the AGRIS system up-
datesthe contracts. Thereis noretyp-
ing of data at any point.

Receiving Pit

Receiving pit automation is one of
the biggest differences betweenacon-
ventionally-operated elevator and an
automated one. At the receiving pit
workstation, the GMS system allows
the operator to perform the following
functions:

* The operator can review each
truckload’s grade factors.

* The operator then can select the
destination bin from a browse list of
bins containing only that commaodity,
thereby preventing mixed grain.

Repri nt ed fromG ai n Jour nal

The operator selects the destination
bin while the truck is being dumped.
The GMS determines whether this is
the same binasthe previous truckload.
Ifso, the pitgate willopenimmediately.

Ifthis truckload is going to a different
destination bin, however, the pit gate
will not open until purge timers run to
ensure thatthelegs and conveyors are
clear of product. At this point, the GMS
will redirect the electronic Schlagel
distributors automatically, set the
diverters and gates to their new posi-
tion, and only then open the pit gate.
This feature is an essential elementin
handling identity-preserved grains that
require segregation.

»Using the screen shown on the left
side of page 46, the operator can moni-
tor the status of all key equipment. At
AgMark, this includes 17 bins, five
legs, two belt conveyors, 11 drag con-
veyors, two screw augers, three dis-
tributors, 24 gates, two diverters, a
Rotex Megatex cleaner, a dust collec-
tion system, and a stationary tripper.

Ifany of this equipmentbegins func-
tioning outside of its normal param-
eters or fails to function, the GMS
immediately sends the operator an
alarm. Ifthe operator fails to actintime,
the GMS automatically turns off the

equipment in a logical sequence.

In addition to the PLC, GMS also
continually monitors other key equip-
ment, including Rolfes bearing, belt
alignment, motion, and grain tempera-
ture monitoring sensors, plus a Kistler-
Morse ultrasonic bin level monitoring
system. As a result, the operator can
see the level, grain quality, and grain
temperatureinside each bininrealtime.

Rail Loadout

An automated loadout system such
as AgMark’s differs dramatically froma
manually-operated one.

* It almost completely eliminates
clerical work. The AgMark facility uses
a CompuWeigh SmartRead RF tag
reader, which automatically identifies
each railcar by its radio frequency tag.
This information is read into the GMS,
which instantly consults its internal
database of270,000 railcars, the entire
fleet of railcars in grain service in North
America.

From this data, GMS instantly cal-
culates the maximum amount of weight
that can be loaded into each railcar,
while still meeting the weight limits set

“I've been very comfortable
with the functioning of the
GMS. 1t provides us with good
inventory control and excel-
lent on-the-go blending capa-
bilities.”

-Mark Paul, AgMark 1..1..C.

by the rail carrier. It also ensures that
the grain will fit physically into each
railcar.

* The use of the SmartRead system
also completely eliminates the need to
walk the track, enter this information into
the scale workstation, orre-entertheinfor-
mationintothe AGRIS accounting system
at the end of the transaction.

Continued on next page
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The loadout operator can use the screen at left to determine the operating status of every piece of grain handling equipment
in the elevator. The screen at right allows the operator to monitor the operation of the bulk weigh loadout system and program

the right blend for each railcar.

» Since the Burlington Northern
Santa Fe typically offers a $10,000
bonusifa 110-carunittrainisloadedin
15hoursorless, elevator operators are
undertremendous pressure to achieve
both speed and reliability. Any down-
time is of major concern.

AgMark’s rail loadout workstation is
equipped with CompuWeigh's
SmartTech software, which automati-
cally diagnoses any problem with the
InterSystems bulk weigh scale. GMS
shows the operator on the workstation
screen whatand where the problemis.

In most cases, the operator will be
able to fix the problem right then and
there. Buteven with more complicated
problems, the operator will be able to
tellthe scale dealer the exact nature of
the problem, so the dealer can bring
the correct replacement parts.

* All of the physical equipment
needed to load railcars is under the
direct control of the GMS system.
Oncethe correctblend has been deter-
mined, the equipment will start up au-
tomatically in the correct order.

To ensure that the blend is correct,
the system can be startedin “slow flow”
mode, in which each gate contributing
to the blend is opened to a smaller
extent but still in proportion to the
overallblend. Atthat point,a sampleis
taken and sent to the KGIS lab, and
adjustments are made untilthe blend is
correct.

At this point, the operator moves a

ReprintedfromG ai nJour nal

“volume” slider on the screen to “full
flow” mode, and all the gates contribut-
ing to the blend will open to the correct
percentage while maintaining their pro-
portion of the blend.

Supervisor’s Workstation

Automation provides the elevator su-
pervisor with a set of tools that are not
available withamanual system. Among
these:

* The supervisorhas complete visual
monitoring of the entire elevator from
his office. The supervisor’s screen shows
the whole operationinrealtime, includ-
ing whatis happening at the receiving
pit and at the rail loadout.

* The GMS system automatically
logs all key information, so that events
that happened in the supervisor’s ab-
sence can be viewed later, both in
report and in graph format.

Thisinformation shows exactly how
the equipment was being used, when
the computer logged a problem, how
quickly the operatoracknowledged that
there was a problem, and then, how
quickly the problem was fixed.

* A completely unique software
module at AgMark is the real-time in-
ventory system (shown on previous
page), which displays the bins graphi-
callyin 3-D, showing by color the com-
modity ineach bin, thelevelineachbin,
and the quality of each bin by grade
factor.

To calculate quality, the GMS takes

the level data provided by the Kistler-
Morse ultrasonic sensors, takes into
account the most recent transactions
that brought the bin to that level, and
then calculates the weighted average
quality for each factor.

This completely eliminates the need
for a manual bin board and provides
more accurate blendinginformationthan
could possibly be expected from a
manual system. The inventory system
requires no manual work — it's com-
pletely automatic.

*Real-timeinformationisalwaysatthe
supervisor’s fingertips. Six standard re-
ports can be run at the press of a button.

In addition, the GMS’ Wizard Re-
porting System allows the supervisor,
even without any computer skills, to
design his own report, which can be
printed, illustrated with graphs, e-mailed,
or dropped into a spreadsheet for fur-
ther analysis.

“Usingthe GMS, sofar, we've loaded
out 1,500railcars and completed twelve
110-carunittrainsintimes ranging from
nine to 13 hours per train,” Mark Paul
commented late in July.

Ed Zdrojewski, editor



