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Warranty Statement

MATHEWS COMPANY
LIMITED WARRANTY FOR WHOLE GOODS

Except as otherwise set forth herein, Mathews Company (Seller) warrants that the equipment supplied by Seller to
Buyer shall be free from defects in materials and workmanship when properly installed and operated under normal conditions
and in accordance with all applicable instruction manuals. This limited warranty shall expire two (2) years from the date of
shipment from Seller's Crystal Lake, lllinois, U.S.A. facility. In addition, for a period of five (5) years from the date of shipment
from Seller's Crystal Lake, lllinois, U.S.A. facility, Seller will re-balance M-C Shredder rotors for Buyer at Seller’s Crystal Lake,
Illinois, U.S.A. facility, provided that the rotors did not become unbalanced through abnormal use by Buyer or were not
damaged by Buyer in any way.

To obtain consideration under this limited warranty, Buyer must first notify Seller in Crystal Lake, Illinois, U.S.A., stating
in what respects the equipment is believed by Buyer to be defective and providing a list of the parts at issue. Additionally,
Buyer must complete a warranty request form stating the machine serial number. Upon receipt by Seller of such notice from
Buyer, Buyer may receive authorization from Seller to return the parts. If parts are to be scrapped locally, Buyer will be so
advised. If Seller provides Buyer with authorization to return the parts, Buyer shall return such parts to Seller’s facility in
Crystal Lake, lllinois, U.S.A., transportation prepaid, for examination by Seller. No parts shall be returned to Seller unless Buyer
first obtains a return authorization number from Seller. If, in Seller’s sole judgment, the parts returned by Buyer are defective
and covered under this limited warranty, Seller shall have the option of repairing, rebuilding or replacing such parts. This
limited warranty shall not apply to parts which, in Seller’s sole judgment, have been the subject of negligence, abuse, accident,
misapplication, tampering, alteration, improper adjustment, or electrical problems caused by low voltage conditions; nor shall
it apply to consumables, such as belts; nor shall it apply to parts damaged by acts of God, war or civil insurrection, acts of
terrorism, improper installation, operation, maintenance or storage, or other than normal application, use or service, including,
without limitation, operational failures caused by corrosion, erosion, wear and tear, rust or other foreign materials in the
system in which they are utilized.

Failure to give notice within the warranty period shall be a waiver of this limited warranty and no assistance or other
action thereafter taken by Seller shall be deemed to extend or revive the warranty period. This limited warranty covers only
whole goods and shall not apply to replacement parts or upgrade kits. A separate warranty statement published by Seller
covers the warranty on parts and upgrade kits. This limited warranty shall not apply to any products, parts, accessories or
other equipment not manufactured by Seller, provided that Seller, upon request by Buyer, shall advise Buyer of any warranties
known to Seller that may be offered by the manufacturer of such equipment. This limited warranty shall not cover, and Seller
shall not under any circumstances be liable for, damages for injuries to persons or property; loss of crops or other products;
losses caused by harvest delays; loss of profits; loss of use; cost of rental equipment; expenses of labor, travel or other items
relating to the removal or replacement of defective parts; damages resulting from the removal of defective parts or the
installation of repaired, rebuilt or replaced parts; expenses relating to the transportation of parts to and from Seller’s facility;
any consequential, incidental, contingent or special damages, whether arising in contract, in tort or under statute; or any
other damages or expenses not agreed upon in writing by Seller, even if Seller has been advised of the potential for any such
damages or expenses. THIS LIMITED WARRANTY IS IN LIEU OF ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT
LIMITATION, ALL WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE OR USE. No person is
authorized to give any other warranty or to assume any other liability on Seller’s behalf.



Table of Contents

1 Introduction 11
OVEIVIEW c.uiiienniiiieeiiiiiieniiiieetiiraessireeeitraasstteaesstrassssstenssssrensssstenssssmensssssenssssrenssssnens 1.1
L= gl 41T o - o N 1.1
{ Operation 2.1
OVEIVIEW .uiiieeniiiieeniiiiieiiiieeeiireesitreeeitraasstreaestranssssrenssssrensssstenssssmenssssnenssssrenssssnens 2.1
(DT VI=T a0 e T=T - 1 u [ o T o [N 2.2
(0] 1= =Y o] T ¥/ T Yo L URURR 2.2
(DT EYel o F= T == 1Y/ Lo Yo USRS 2.4
(O] oT=T =Y o] o ¥ | I T 41T 3 SRURRNt 2.7
TrENAING .ot rrenee s reneesreneseesenssssensssssensssssesnssssennssssssnssssssnsssssennes 2.7
(] 1ol /o R OUPPPPPPPRN 2.8
(DT F=4 1= N 1o o YU R 2.8
(DT F=4 1= IO TV o T | SR 2.11
ANAlOg INPULS & OULPULS ...ueeieiiiiiieeie et e et e e e e e e e st e e e e e e e e s ssnnentrneeeeaeeeenas 2.13
Manuals & Datasheets......ccccccciiiiiruniiiiiiiiniiiiiiiiissn s rsaessss s eeeas 2.16
[ Settings 31
Y= Lo T[] 3 3.1
LN = g 0 AT T =11 oY P PPERRPN 3.1
(O] oT=T =Y o] ¥ | IY=1 o oo 1} £ PRURRRN 3.2
SENSOF CaliDratioN ..ciiieeiiiie e e e e s s e e e e e e areeas 3.4
System ConfiGUration ........ccciiieeeeiiiiiiiiicccni s eenne e e e s e e snns e s sesssnnssssssssssnnnnnes 3.10
System Configuration (BaSIC) ....ueeeeicuiieeeiiiieieeeciie et e e e e rre e e e e e e e e e aba e e e e enreeeeeennres 3.10
System Configuration (AdVAnCeA) .......oceecuriiiiiiiiee et e et eabre e e e anes 3.13
® Troubleshooting 41
Alarm Pop-Ups and HiStOry .......ciiiieiiiiieiiiiiiiiiiiciciiencnnenecsnenessesenssesnesnssssssnssssssnnes 4.1
Stack Light Status (if @QUIPPEA) ..eeeeeeeiie et e e e arre e e e ares 4.2
AlArM TYPES ..ciiieiiiiiiiiiirieitrieteeneesreneiestenesesrenssestenssssssnsssssennsssssnsssssssnssssssnssssssnnes 4.4
B Notes 5.1



Pinnacle Controls Manual

Section

Introduction

Overview

This volume of the manual is intended to provide you with a thorough overview and explanation of the
touch screen software that interfaces with the Pinnacle Programmable Logic Controller (PLC). All possible
features of the current Pinnacle software (HMI version 12.12.0151.xx and PLC version 12.11.0200.xx,

where xx refers to a minor revision, 01, 02, etc.) will be explained.

Pinnacle and Pinnacle Lite is a member of the Pinnacle family of control systems in which the Pinnacle
Lite system controls the dryer through a combination of the PLC interfaced with a Human Machine
Interface (HMI) or "touch screen" and conventional relays and timers that are interfaced through buttons
and switches. Conversely, Pinnacle, a completely PLC-controlled system does not include any buttons or
switches as all operator control is done through a larger touch screen.

Pinnacle Lite Remote Cabinet Pinnacle Remote Cabinet

The Pinnacle control system's components are intermixed between the High Voltage Cabinet and the
Remote Control Cabinet. The PLC is located in the High Voltage Cabinet whereas the HMI is located on the

Remote Control Cabinet.

User Interface
The touch screen interface of Pinnacle has been initially designed and continues to be refined, based on

user feedback over past years, to provide the most intuitive and straightforward approach to interfacing
with the machine. Navigation through the screens is accomplished by selecting one of the eight main
chapters (Dryer Overview, Dryer Operation, Setpoints, Faults, PLC I/O, System Configuration and Manuals
& Datasheets) that are shown across the bottom banner of the touch screen. Depending on what chapter
you are on, the corresponding icon will illuminate in color which helps understand where you are within

the program.

& Tl
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y oL " - System Manuals 8 Exit
Setpaints el feudg H Configuration Datasheets Runtime

Dryer Dryer
Overview Operation
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The side bar gives an operational overview, showing the Operation and Discharge modes and the green
colored lights indicate what components are operating. Additionally, the Alarm Rest button will allow you

to reset a current alarm.

Mathews Company

Operational
Overview

Equipment
Overview

Blower(s) 'jr
Dryer Fill 'E
Burner t'

Discharge ()

R

Reset

The touch screen allows you to not only monitor parameters, but to also change operational and alarm
set points. For the most part, values that can be changed will be displayed as black text with a white
background. Values that display in white with the dark gray background are read-only values and cannot
be changed.

Example of a displayed value that can be changed:

Setpoint

Example of a displayed value that cannot be changed: -
icd Ea

Selecting a white field to change the numerical value will bring up a number keypad. Depending on the
input that is being changed, there may be a minimum and maximum range to the value which will be
displayed on the keypad. When attempting to enter a value outside of the min/max range, the value will
be displayed red on the keypad and will not allow the value to be entered. Once a suitable value has been
entered, press "Enter" to input the value and be returned to the screen that the value was being entered
on. If you do not wish to change the value, press "Esc" to return without making a change. The "&"
button will delete one digit and "Clr" will delete the entire entry.

®
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Certain data field inputs or buttons have a help button associated with it so that it's function or purpose is
readily available. This will be indicated with a "?" button and simply pressing it will display a help message
pop-up which can easily be closed by pressing the "x" button in the upper right hand corner.

nan . '?
Example of a "?" help button: -

X
Mid-Grain Band —

The mid-grain band alarm setpoint is the allowed deviation from the
mid-grain temperature setpoint while the discharge system is
running.

After a lapse of time, the screen saver will appear. Simply touch anywhere on the screen to make the
screen saver disappear and revert to the screen most recently displayed.

Plenum Temp

Discharge Rate

Discharge Temp

Discharge Moisture

®
DOC-P02-0912 Introduction 1.3 1
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Section

Operation

Overview

While operating the dryer, the majority of the time you will be monitoring the Dryer Overview screen
to see the dryer's discharge rate, average mid-grain temperature, discharged grain's moisture and
temperature, as well as the status of the fill and takeaway equipment, burner and fan(s):

Turns green when Turns green when Average of the
the customer enabled and the auger readings from the
Change the . . . . . .
plenum fill equipment is moves when the grain four mid-grain
energized. fill is occurring. temperature probes
temperature (RTDs)
set point by .

touching the

white setpoint
PINNACLE|m

e

Mathews Company

Valves turn green o Operational
as gas train __ Plenum Temperature _Overview
is energized‘ = Operation r\-‘lnda Dlscharge
Animation shows temperature
position of gas P 4 and moisture
control valve. el ” Equipment percentages are
Duengr displayed
Change the Blow=r(s) () '
discharge rate S—
in manual mode
. Burner S8 . .
by touching the ® Animation
white set point : ? : @ vischarge () shows the
field. center dump or
.-l discharge auger
iy action and turns
Dryer overview E - - = green when
screen (shown D - Ao _ -J’ activated.
IS an an|mated Dryer Dryer System Manuals & Exit

Overview Operation SIS Faults Configuration Datasheets Runtime

visualization
of the drying
process.

Set operationand  Change any of the  View and View current  See values of  Configure View dryer

discharge modes operational or  address faults and past data analog inputs/ system manuals and

and monitor the alarm set points and fault in achartable  outputs or optionsand  electrical
operational timers as for various parts of  history. graph format. status of digital view factory schematics.
the dryer runs. Also the system. inputs/outputs.  settings.

used for starting/
stopping the dryer in
manual or automatic
mode.

Operation 2.1 O
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Dryer Operation

From the Dryer Operation screen, you can select Manual or Automatic mode of operation for the dryer
as well as set the discharge mode of control, either Manual or TruDry. Attempting to change the mode of
operation while the dryer is running is not possible as the button is grayed out.

Operation Mode

The operation mode section of the Dryer Operation screen allows you to set the mode of operation

in either manual or automatic; manual allows you to manually start and stop components, whereas
automatic allows you to perform an automatic sequence of events to start, stop or cool down the
machine.

There is also a safety feature to prevent repeated starts of the blower(s) and this will be seen with a
check box next to the field labeled "OK To Restart Blower(s)"; a blower cannot be started unless the box is
checked. After a blower is started and subsequently shutdown, a timer will start and a repeated start of
the blower will not be permitted until the timer has elapsed. If the machine is not equipped with a soft
starter, this can be overridden by checking the box and accepting the warning message about repeated
starts of the fan motor(s); this will require a service level login. If the system is equipped with a soft
starter, overriding the timer is not permitted.

Manual Operation
Manual operation mode allows you to start and stop any of the four main components of the dryer
blowers, burner, fill equipment or discharge/takeaway equipment).

PIN N A C L E | by Technology Model #: 101160 Gerial #:

Operation Mode C

Mathews Company

v | Manual Automatic 4
Operational

OK To Restart Blower(s) Z ko Overview

Operation Mod_e
Blower(s)

bt S T Equipment
Fill Start Delay: Overview

Burner Fill Stop Delay:| 20 slower(s) @

Dryer Fill .

DiSCharge i i Burner .

Discharge .

R

Reset

s + &
= = ya— )
Dryer Dryer
Overview Dperation

System Manuals & Exit

SEtniots foulls Lrendieg e f Configuration Datasheets Runtime

O 2.2 Operation

DOC-P02-0912



Pinnacle Controls Manual

To start a component, press the button in the left hand column with the green lettering. To stop that
particular component, press the opposite red-lettered button in the right hand column. If a component is
currently operating, the green button will have dimmed and the red button will be highlighted, showing
the option to stop the operating component.

Automatic Operation
Automatic operation allows you to initiate an automatic start-up, shut-down or cool-down sequence of
operation with a single push button.

PINNMN A C L E | by Technology Model #: 3500 Serial #: 59734

Operation Mode

L Manual Z Automatic

v/ OK To Restart Blower(s)

Mathews Company

Operational
Overview

Operation Mode

- TruDry Technolog e

Achual Sef

No Faults v | Fill Off

Discharge Mode
Manual

°F 120 S
Blower(s) Off +/ Discharge Off

Operational Timers )
_————————— Equipment
Overview

Blower(s) .
Dryer Fill .

Burner .
Discharge .

Gas Turned On
Fill Start Delay:

Fill Equipment Enabled Fill Stop Delay:

Burner Cover Removed

Takeaway Equipment Enabled

Start-Up Conditions Met

Start-Up

A, }
& =

System Manuals 2 Exit
Configuration Datasheets Runtime

Dryer
Overview

Dryer

Operation EaLils

Setpoints Trending PLC I/0

To start-up the machine automatically, a checklist needs to be fulfilled to confirm that the start-up
conditions are met. The "OK To Restart Blower(s)" checkbox needs to be checked per the conditions
previously explained. Similarly, the "No Faults", "Fill Off", "Blower(s) Off" and the "Discharge Off"
conditions need to be met and the system will show the status of these conditions with the checkboxes
checked. Lastly, the "Gas Turned On", "Fill Equipment Enabled", "Burner Cover Removed" and the
"Takeaway Equipment Enabled" checkboxes are manually checked once those un-monitored conditions
are met. Once all of the Start-Up conditions are met, the Start-Up button will illuminate indicating that it
is active and start-up operations are permitted.

When the Start-Up button has been pressed, the dryer will sequentially start the blowers and enable the
fill equipment. As the blower(s) are starting, a blower confirmation delay timer will elapse to allow air
pressure to build up. If the dryer is empty, the fill equipment will operate and grain will be introduced to
the dryer until the fill level is sufficient to actuate the fill switch, which indicates to the system that the
dryer has completed a first-time fill. Provided that sufficient air pressure has been developed, the ignition
process will be initiated and pop-up windows will appear, advising you the status of the burner ignition
process.

DOC-P02-0912
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Once the burner has successfully been lit, the dryer will now be fully operational and the only options that
exist are to shut-down or cool-down the machine by selecting the corresponding button on the bottom

of the screen. If cool-down mode is selected, the fan(s) will continue to run for the duration of the cool-
down timer. If you desire to re-start the dryer while the machine is in cool-down, simply press the re-
start button and after confirmation of the re-start, you will be guided through the burner ignition process
again. Selecting the shut-down button will completely shut all equipment off once you have confirmed
that you intend to shutoff the dryer.

Discharge Mode

The discharge mode refers to the manner in which the speed of the discharge system changes. The
options are: (1) Manual discharge mode in which the user sets the intended discharge rate and (2) TruDry
mode in which the system will change the speed with the goal of maintaining the average mid-grain
temperature equal to the target mid-grain temperature.

Manual

Manual mode of operation means you can directly tell the discharge metering system what speed the
dryer will discharge grain at. Depending on what model dryer you are operating, the % discharge speed
will correspond to an approximate bu/hr value. These values are calculated based on discharge capacity
values which will be discussed further in the settings section. Additionally, a table is included on the next
page so that you may correlate the discharge speed % to bu/hr.

Heat + Cool
20%-15% Moisture 25%-15% Moisture
bu/hr ton:res/ speed | bu/hr tonr:\res/ speed
10520 560 13.0 37% 320 7.5 18%
10630 690 16.1 48% 395 9.2 24%
10730 790 18.4 56% 455 10.6 29%
10840 945 22.0 57% 545 12.7 30%

101050 1,155 26.9 71% 670 15.6 38%
101275 1,385 32.3 87% 805 18.8 47%
2000 2,000 4.6 61% | 1,200 28.0 33%
2400 2,400 55.9 75% | 1,440 33.5 42%
3000 3,000 69.9 48% | 1,800 41.9 25%
3500 3,500 815 58% | 2,100 48.9 31%
4000 4,000 93.2 67% | 2,400 55.9 37%
4800 4,800 111.8 83% | 2,800 65.2 44%

TruDry Technology

TruDry is the name of a discharge mode of operation that automatically increases or decreases the
discharge speed of the dryer. TruDry is not an automatic moisture control mode of operation and does
not utilize the discharge moisture value, but instead controls the discharge rate by attempting to maintain
an average mid-grain temperature setpoint. The principal of operation is that as the grain entering the
dryer increases in moisture, the mid-grain temperature will go down and when the grain entering the
dryer decreases in moisture, the mid-grain temperature will go up. Therefore, what the controller will do
is utilize a negative responding Proportional-Integral-Derivative (PID) control loop which will increase the
discharge rate when the mid-grain temperature goes up and decrease the discharge rate when the mid-

O 2.4 Operation DOC-P02-0912
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grain temperature goes down. This essentially means that as the grain's moisture goes up, the dryer will
slow down and as the grain's moisture goes down, the dryer will speed up.

In order to effectively use the TruDry mode of operation, it is important to allow the dryer to get to a
steady state operating condition for 2-3 hours (depending on the size of the machine and the incoming
grain moisture) with a desirable and consistent discharge moisture output. Once this steady state
condition has been met, you will want to set the mid-grain temperature setpoint to a value equal to the
current actual mid-grain temperature. Note that although you are running the dryer in manual, you will
still be able to change the mid-grain temperature setpoint. At this point, the dryer has been running for
2-3 hours and steady state has been reached, so the current reading for the actual mid-grain temperature
should correspond to the desired grain moisture that is currently being discharged from the dryer. It

is important to understand that TruDry is not controlling the dryer on discharge moisture, but rather
indirectly based on the average mid-grain temperature.

Another step to ensure a smooth and successful transition from manual mode to TruDry is to verify the
minimum and maximum discharge speeds on the Operational Setpoints page of the Setpoints Chapter
are set to a reasonable values. The minimum and maximum speed setpoint refers to the minimum and
maximum speed that the dryer can run at. When running in TruDry mode this is especially important
because the TruDry control algorithm will attempt to speed up and slow down to maintain the mid-grain
temperature setpoint, and the amount of room that the controller has to work with is determined by the
minimum and maximum speed setpoints. For example if the min/max speed setpoints are 0% - 100%,
the range of speed output from the controller will be higher, which means the rate at which the speed
changes will be higher. On the other hand, if the min/max setpoints are 30% - 75%, the controller can only
operate within that band and only has a range of 45% to work with. More information on how to change
the minimum and maximum speed setpoints on the Operational Setpoints screen is found in the Settings
section of this manual. A table of suggested minimum and maximum values is shown below:

Heat + Cool
Recommended

Min Max

10520 0% 50%
10630 10% 60%
10730 10% 70%
10840 10% 70%
101050 20% 90%
101275 30% 100%
2000 20% 80%
2400 30% 90%
3000 10% 60%
3500 20% 70%
4000 20% 80%
4800 30% 100%

Once the average mid-grain temperature setpoint has been set and the minimum and maximum speed
range has been established, TruDry mode of operation can be selected by touching the TruDry check
box. Once TruDry mode of operation has been selected, the ability to manually change the speed will
be inhibited and the only parameter that can be adjusted will be the mid-grain temperature setpoint.

Operation 2.5 0
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While running in TruDry, you will see the speed continuously increase or decrease to maintain the target
mid-grain temperature. Do not continuously tweak the mid-grain temperature, let it try to control to the
setpoint value that you previously established. TruDry should be able to handle 3-5% swings in incoming
moisture with reasonable discharge moisture variation if the dryer was properly brought up to steady
state as previously explained. If after running for an extended period of time you have determined that
the target mid-grain temperature is too high or too low, minor adjustments can be made, but should only
be done periodically, not continuously. If you want to meticulously control the dryer, then you should be
running in the manual mode of operation in which you can directly control the dryer's discharge rate.

O 2.6 Operation DOC-P02-0912
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Operational Timers

The Operational Timers section of the Dryer Operation screen display the values and the status of any

timer as it is running. Some of the timer values can be changed in the Setpoints area of the software and
those will be explained further in this manual.

Trending

The trending chapter is where you will go to view one of two historical data plots for: (1) Temperatures -
plenum temperature, discharge grain temperature and average mid-grain temperature or (2) Percentage
(%) - discharge speed, discharge grain moisture, plenum temperature control valve opening. Although

you will be able to access the Trending screens, you will not actually see data trends unless the dryer is
currently discharging grain.

Operational
Overview

Operation Mode

Discharge Made

Equipment
Overview

slawer(s) ()
Dryer Fill '
Burner ‘

Discharge '
Alarm

Reset

o

J
5 % System Manuals &
Setpolnts P Configuration  Datasheets Runtime

Dryer
Overview Operation

Serial #: 60nnNn

Disch Grain Moist (%a)
Plenum Temp Control (%0)

Operational
Overview

Operation Mode

Equipment
Overview

Blower(s) .
Dryer Fill '

Burner '
Discharge '

e

Reset

=P
|

. : - System Manuals & Exit
Setpoints s fendig - Configuration Datasheets Runtime

Overview Operation
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The (-) button will increase the time from the current time period to the prior time up to one day to view
on the trending screen. This will give you a whole day of data to view on one screen.

The (+) button will shorten the time period from the prior to the current time. This will give you a shorter
view of the data from prior time to the current time period.

The Rewind button will rewind time from the current time period to a later time on the screen.
The Pause button will stop the screen in the current time position that you are in to view the data.
The Play button will start the trending screen from the last position of time that you where viewing.

The Forward button will move you in forward up to the current time position.

PLCI/O

The PLC I/0O chapter displays values corresponding to the digital and analog inputs and outputs that are
interfaced with the PLC. Analog inputs and outputs refer to values that change in numerical value such
as a temperature or a moisture reading, whereas digital inputs or outputs refer to parameters that are
discrete and are either on or off, such as a high limit switch. The purpose of the PLC I/O chapter is for
several reasons, some of which include the ability to diagnose issues that may arise or to get additional
information pertaining to a particular input or output value.

Digital Inputs

Upon selecting the PLC I/O chapter button, you will be taken to the Digital Inputs screen. Because both
digital inputs and digital outputs refer to discrete parameters, their values can be indicated with the
equivalent of a colored bulb. If the indicator is white, the input is off, whereas if the indicator is green, the
input is on.

Model #: 4000 Serial #: Date & Time: 07

Digital Inputs

Master Control Relay @ I1.0 - Blower #1 Auxillary High Gas Press Switch

Operational
Blower(s) Overload @)11.1 - Blower #1 Press Switch Tri-Start Auxillary Contact [

Infeed Bin Switch @ 112 - Discharge Prox Switch Operation Made

Ianual

Discharge Level Switch @ I1.3 - Low Gas Press Switch Blower #3 Auxillary Dischatgeliindel

IWanual

Discharge VFD OK @ 11.4 - Burner High Limit OK Blower #3 Press Switch .
Equipment

@ I1.5 - Burner Ignition On LLC #1 Ok Overview

Blower(s) .
Dryer Fill .

p—
Discharge .

Discharge Prox Switch @9 11.6 - Blower #2 Auxillary LLC #2 Ok

LLC @) 11.7 - Blower #2 Press Switch LLC #3 Ok

E_MW

Reset

Next

‘.‘_ . =[f
Dryer Dryer
Overview Operation

System Manuals & Exit

Setpnints Faults Trending FBIYD Configuration Datasheets Runtime
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The digital inputs that are monitored by the PLC are presented below with a brief description of their
purpose:

10.0 - Master Control Relay (MCR)
A green light indicates that the control power is ON and the safety circuit is functioning properly. White
indicates it is OFF.

10.1 - Blower(s) Overload
Green indicates that the blower circuit is ok, white indicates overload.

10.2 - In-feed Bin Switch
Green indicates the grain level has fallen low enough for the paddle in the rotary bin switch to rotate. If
white, the fill level is sufficient.

10.3 - Discharge Level Switch
Green indicates that the level switch is made. White indicates that the grain has overloaded the level
switch and it is open.

10.4 - Discharge VFD OK
If green, the VFD is functioning properly. White indicates that the VFD is sending a fault signal to the PLC.

10.6 - Discharge Prox Switch

Flashes from white to green at intervals in conjunction with the state of the RPM proximity sensor. When
the discharge is running, the RPM proximity sensor will change state based on the rate of discharge. If the
proximity sensor does not change state within a predetermined amount of time, an alarm indicating a
discharge fault will be generated.

10.7 - Linear Limit Circuit (LLC)
Green indicates that the linear limit circuit is complete and functioning properly. If white, the circuit is
either incomplete or there is an error.

11.0 - Blower #1 Auxiliary
Green indicates that the auxiliary contact for the #1 motor starter is ON. If white, it is OFF.

11.1 - Blower #1 Press Switch
Green indicates that the #1 blower pressure switch has been activated and the blower is generating
sufficient pressure. White indicates low or no pressure.

11.2 - Discharge Prox Switch
Follows the same signal as 10.6 and is used for jam detection.

11.3 - Low Gas Press Switch (CGA Only)
When white, the switch is off. When green, the switch is on. If CGA is enabled, the low gas pressure switch
is monitored when the burner is ignited. If the gas pressure falls too low, the switch will be deactivated.

11.4 - Burner High Limit

Green indicates that the high limit circuit is complete and is functioning properly. White indicates that the
burner high limit setpoint has been reached, tripping the high limit switch.
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11.5 - Burner Ignition On
A green signal verifies that a flame is present. White signifies the absence of flame.

11.6 - Blower #2 Auxiliary
Green indicates that the auxiliary contact for the #2 motor starter is ON. If white, it is OFF.

11.7 - Blower #2 Press Switch
Green indicates that the blower pressure switch has been activated and the blower is generating sufficient
pressure. White indicates low or no pressure.

12.0 - High Gas Press Switch (CGA Only)
When white, the switch is OFF. When green, the switch is ON. If CGA is enabled, the high gas pressure
switch is monitored when the burner is ignited. If the gas rises too high, the switch will be deactivated.

12.1 - Tri-Start Auxiliary Contact
In an 18’ tower/3-blower system only, green indicates that the auxiliary contacts of start contactor A and
start contactor B are closed. White indicates one or both of the auxiliary contacts are open.

12.3 - Blower #3 Auxiliary
Green indicates that the auxiliary contact for the #3 motor starter is ON. If white, it is OFF.

12.4 - Blower #3 Press Switch
Green indicates that the blower pressure switch has been activated and the blower is generating sufficient
pressure. White indicates low pressure.

12.5 - LLC#1 Ok
Green indicates that linear limit circuit #1 is complete and functioning properly.

12.6 - LLC#2 Ok (12’ and 18’ tower only)
Green indicates that linear limit circuit #2 is complete and functioning properly.

12.7 - LLC#3 Ok (12’ and 18’ tower only)
Green indicates that linear limit circuit #3 is complete and functioning properly.

NOT USED/SPARE
Inputs & outputs marked Not Used/Spare are never used.

NOT USED

Inputs & outputs marked Not Used are not used in a particular configuration but when that feature is
active, the input/output is used.
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Digital Outputs

Advancing to the next screen from the Digital Inputs by pressing the Next button will take you to the
Digital Outputs screen. Similar to the digital inputs, digital outputs refer to discrete parameters and their
values can be indicated with the equivalent of a colored bulb. If the indicator is white, the output is off,
whereas if the indicator is green, the output is on.

PINN A C L E | trubry Technology Model #: 101375 Serial #: Date & Time:

Digital Outputs
Customer Remote Fill Run & Q1.0 - Burner Ignition
Operational
Customer Remote Fill Clean Out . . Overview
Blower #1 Motor Starter [ Q1.2 - Green Lamp

[} Q1.4 - Discharge VFD Fault Reset
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Overview
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& Q1.5 - Used Internally

Discharge VFD Run . Q1.6 - Red Lamp

oryerril @)
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Discharge .

Customer Takeaway Run . Q1.7 - Fire Alarm Signal
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Reset

¢ = -8

< 2 M
System Manuals 8 Exit

Configuration Datasheets Runtime

Dryer

el O sttt Setpoints Faults Trending PLCI/O

The digital outputs that are monitored by the PLC are presented below with a brief description of their
purpose:

Q0.0 - Customer Remote Fill Run
Green indicates that the customer’s remote fill equipment is running and grain is filling the dryer. White
indicates that the fill equipment is not running.

Q0.1 - Customer Remote Fill Clean Out
Green indicates that the customer’s remote fill equipment will continue to run to permit cleanout of the
customer fill equipment. White indicates that it is not running.

Q0.2 - Blower #1 Motor Starter
Green indicates that the blower motor has been commanded to run. White indicates that it has not been
commanded to run.

Q0.3 - Blower #2 Motor Starter
Green indicates that the blower motor has been commanded to run. White indicates that it has not been
commanded to run.

Q0.4 - Blower #3 Motor Starter

Green indicates that the blower motor has been commanded to run. White indicates that it has not been
commanded to run.
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Q0.6 - Discharge VFD Run
Green indicates that the discharge VFD has been commanded to run. White indicates that it has not been
commanded to run.

Q0.7 - Customer Takeaway Run
Green indicates that the customer’s takeaway system has been commanded to run. White indicates that it
has not been commanded to run.

Q1.0 - Burner Ignition
Green indicates that the burner has been commanded to ignite and will stay ON while operating. White
indicates that it is OFF.

Q1.1 - Tri-Start Contactors
Green indicates that the start contactors A and B are turned ON. White means they are OFF.

Q1.2 - Green Lamp (if equipped)

The Green Lamp digital output commands the green light on the stack lamp to turn on when illuminated
green. The green lamp on the stack light is on continuously when the control power is on and will
continuously blink when the discharge is running. This digital output is only available if the machine is
equipped with the auxiliary alarms feature.

Q1.4 - Discharge VFD Fault Reset
Flashes green momentarily when the PLC sends a reset request to the VFD. When white, no request is
being sent.

Q1.5 - Maxon Solenoid (if configured)
Green indicates that the Maxon valve is energized. White indicates that it is not.

Q1.6 - Red Lamp (if equipped)

The Red Lamp digital output commands the red light on the stack lamp to turn on when illuminated. The
red lamp on the stack light will blink when the dryer has shutdown with a Type "C" alarm or will alternate
red/green blinking with a Type "A" alarm while discharging. More information is available on alarms in
the Troubleshooting section of this manual. This digital output is only available if the machine is equipped
with the auxiliary alarms feature.

Q1.7 - Fire Alarm Signal
Green indicates that the fire alarm has been activated. White indicates that it has not.

NOT USED/SPARE
Inputs & outputs marked Not Used/Spare are never used.

NOT USED

Inputs & outputs marked Not Used are not used in a particular configuration but when that feature is
active, the input/output is used.
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Advancing to the next screen from the Digital Outputs by pressing the Next button will take you to the
Analog Inputs and Outputs screen. The analog inputs and outputs screen displays the raw and scaled

values.
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The analog inputs and outputs that are monitored by the PLC are presented below with a brief description

of their purpose:

AIW4 - Discharge Grain Moisture

Indicates the moisture of the grain flowing across the discharge moisture sensor.

AIWG - Discharge Grain Temperature

Indicates the temperature of the grain flowing across the discharge moisture sensor.

AIWS - Plenum Temperature
Indicates the plenum temperature from the plenum RTD.

AIW12 - Mid-Grain Temperature #1
Indicates mid-grain temperature #1 from the RTD transmitter.

AIW14 - Mid-Grain Temperature #2
Indicates mid-grain temperature #2 from the RTD transmitter.

AIW16 - Mid-Grain Temperature #3
Indicates mid-grain temperature #3 from the RTD transmitter.

AIW18 - Mid-Grain Temperature #4
Indicates mid-grain temperature #4 from the RTD transmitter.
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AQW4 - Plenum Temperature Control
Indicates the commanded opening for the fuel control valve to regulate plenum temperature.

AQWO - Discharge Speed Control
Indicates the commanded discharge speed sent to the VFD.

The discharge speed analog output provides all pertinent discharge speed information. The scaled
discharge speed output % that is defined either manually in Manual mode or automatically in TruDry
mode is shown as well as the corresponding output voltage from the PLC. This is the analog output
voltage that is sent to the VFD for discharge speed control. This value can be verified for troubleshooting
purposes by measuring the voltage across the output of the PLC output or by measuring the analog
input voltage on the VFD. A tabulation of data for all dryer models is shown on the next page with VFD
frequency, metering speed, and discharge rate (bu/hr) for 0% - 100% in 10% increase.

The VFD frequency is shown to provide an indication of what frequency the discharge metering motor
is running at; this value is not read directly from the VFD, but rather it is a calculated value based on the
discharge speed %.

The discharge motor speed and the corresponding metering system speed are both shown with units
of revolutions per minute (RPM). The metering speed is the speed at which either the metering rolls or

sweep system is running at downstream of the discharge gearbox speed reduce.

A tabulation of data for all tower dryer models is shown on the next page with VFD frequency, metering
speed, and discharge rate (bu/hr and metric tonnes/hr) for 0% - 100% in 10% increase.
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The calculated discharge rate is displayed in bu/hr and is calculated based on the quantity of grain that

is discharged with each revolution of the metering system and is referred to as the discharge capacity
with units of bu/rev. The default value for this parameter is model specific and has been approximated
based on past experience, as shown in the following table. It is important to understand that this value
can be adjusted for a more accurate discharge rate indication. A further explanation on how to adjust this
parameter will be found in the Settings section of this manual.

Discharge Capacity
(bu/rev) (m3/rev)
10520
10630 2.708 0.09540
10730
10840
101050 3.187 0.11227
101275
2000
7.500 0.26422
2400
3000
3500
38.333 1.35043
4000
4800

Manuals & Datasheets

The Windows-based interface of Pinnacle puts all the documentation for the system right at your

fingertips. The software will be loaded with the appropriate manuals for the model/serial number.
Additionally, there will be a set of electrical schematics specific to the dryer. Open any of these files in
Adobe .pdf format by selecting the respective button as shown below:
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Section

Settings

The Pinnacle control system has features that are customizable with several settings that can be changed
as necessary. These settings are thoroughly discussed throughout this section of the manual.

Setpoints
Selecting the setpoints chapter button will take you to the first of three screens, alarms setpoints,
followed by operational setpoints and lastly, sensor calibration.

Alarm Setpoints

The alarm setpoints screen provides you with the ability to change limits and other values that
correspond to alarm values. The alarms that these setpoints correspond to will be explained further in the
Troubleshooting section of this manual.

PINNAC L E | muoyTechnoboay Model #: 101375 Serial #: 003 Date & Time: 12 10:07: 57
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Dryer Dryer
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Selbuints Fatlts endig Configuration Datasheets Runtime

Mid-Grain Band
The Alarm Set Point is the allowed deviation from the mid-grain temperature set point while the discharge
system is running.

Mid-Grain Band Delay
The Mid-Grain Band delay is a user-defined time duration that will delay the cool down of the dryer after
the Mid-Grain Band warning alarm has occurred.

]
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Discharge Moisture Low Limit

The Discharge Moisture Low Limit alarm set point is a discharge moisture value that will trigger an alarm
when the value drops below the discharge moisture low limit set point for duration of 5-minutes while the
discharge is running.

Discharge Moisture High Limit

This Discharge Moisture High Limit alarm set point is a discharge moisture value that will trigger an alarm
when the value exceeds the discharge moisture high limit set point for duration of 5-minutes while the
discharge is running.

Grain Flow Timeout

The Grain Flow Timeout set point is the time delay allowed once the grain level has dropped below the
bin level switch. Once the grain flow timeout set point has been reached, an alarm will be triggered that
will place the dryer into COOL-DOWN mode.

Plenum Temperature Band
The Plenum Temperature band is the maximum allowed deviation between the actual plenum
temperature and the plenum temperature set point.

Operational Setpoints

Selecting the Next button from the Alarm Setpoints screen will take you to the Operational Setpoints
screen which provides you with the ability to change operational values that affect the performance of
the machine.
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Plenum Temperature

The Plenum Temperature set point is used to control the plenum temperature when the burner is lit. The
PLC will control plenum temperature by adjusting the burner control valve to increase or decrease the
amount of fuel flowing to the burner.

Control Valve Initial Opening
The Control Valve Initial Opening is the position of the fuel control valve commanded as the burner is
undergoing the initial ignition sequence.

Control Valve Min Opening
The Fuel Control Valve Minimum Opening % set point is the lowest possible control valve output allowed
by the dryer.

Control Valve Max Opening
The Fuel Control Valve Maximum Opening % set point is the highest possible control valve output allowed
by the dryer.

Auto Temp Adjust Jump
The Auto Temp Adjust Jump set point refers to the automatic temperature decrease of the plenum
temperature set point when the VFD back off speed set point has been reached.

Auto Temp Adjust Max
The Auto Temp Adjust Max set point refers to the total allowed adjustment to the plenum temperature as
a result of multiple auto temp adjustments.

Auto Adjust Timer
The Auto Adjust Timer refers to the time before an automatic temperature adjustment is made to the
plenum temperature set point.

VFD Back off Speed
The VFD Back-off Speed refers to the VFD speed at which the automatic plenum temperature set point
adjustment feature will become enabled.

Cool-Down Timer
The Cool-Down Timer refers to the length of time that the dryer will be placed in COOL-DOWN mode
following a type-B fault or when the dryer is placed in COOL-DOWN mode.

Mid-Grain Temp
The Mid-Grain Temperature set point refers to the target mid-grain temperature that the dryer will
attempt to maintain during automatic discharge control.

Fill Start Delay
The Fill Start Delay set point refers to the time between when the grain level has dropped below the Bin
Level switch and when the Dryer Fill System is activated.

Fill Stop Delay
The Fill Stop Delay set point refers to the time between when the grain level has risen above the Bin Level
switch and when the Dryer Fill System is deactivated.

]
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Takeaway Cleanout Delay
The Takeaway Cleanout Delay setpoint refers to the amount of time that the dryer takeaway system will
be commanded to operate after the Dryer Discharge system has stopped.

Sensor Calibration
Selecting the Next button from the Operational Setpoints screen will take you to the Sensor Calibration
screen:

The moisture sensors that are used on the dryer are special devices that measure the capacitance of the
grain passing over the sensor's surface which correlates to a voltage that is then calibrated to a moisture
value. Furthermore, the moisture sensor also measures the grain temperature because grain temperature
is an important parameter to monitor while drying, but also because the temperature is used to
compensate the measured grain moisture; this temperature compensation step is done within the PLC

so that the moisture value that is displayed on the touch screen is a temperature compensated moisture
which reflects what is measured with third party moisture testers.

Accurate calibration equations are critical for reliable and consistent operation. The Pinnacle software
is equipped with three different calibration methods: (1) Single Point, (2) Advanced Linear and (3)
Advanced Polynomial. Regardless of what calibration method is utilized, the end result is that there will
be an equation that correlates the moisture sensor's voltage to an uncompensated moisture value. It is
referred to as an uncompensated moisture because the moisture measured by the sensor needs to be
compensated from a reference temperature to the actual grain temperature.
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Once you are on the sensor calibration screen, you will select what calibration method will be applied

to the discharge moisture sensor. If the machine is equipped with an infeed moisture sensor, there will

be a next button which when selected, will take you to the equivalent set of screens to setup the infeed
moisture sensor as well. The Features Enable section where the discharge moisture sensor is enabled also
has a toggle to indicate what model moisture sensor is being used (FP21C or FP32C) and whether or not
the moisture sensor is installed in a sampler assembly. The Pinnacle software needs to know what sensor
is being used because the temperature-voltage relationship is different and the presence of a sampler will
enable the advanced linear and advanced polynomial calibration methods. If no sampler is installed, the
only option will be the Single Point calibration method as shown below:
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Single Point Calibration

The Single Point calibration method establishes a simple relationship between sensor voltage and
grain moisture. Additionally, when using the single point calibration method, it is assumed that 0.00V
corresponds to 0% moisture (uncompensated). For example, if it is known that the grain's moisture is
16.2% and the sensor's voltage is reading 1.15V, the calculated calibration will be 14.09 %/V which is
referred to as the "slope". This is a simple linear relationship that calculates the moisture as 14.09 %/V,
so if the sensor's voltage changes to 1.05V, the calculated moisture will then change to 14.8% which is
calculated as the product of the "slope" and the current voltage or 14.09%/V x 1.05V = 14.8%.

The benefit of using the Single Point Calibration is that it is easy to quickly setup the moisture sensor,
however the limitation is that it will not be accurate over a wide moisture range.

In order to apply a single point calibration to your moisture sensor, make sure the Single Point method is
selected and navigate to the Single Point Settings screen. On this screen you will see the current voltage
being measured by the moisture sensor as well as the current moisture being calculated from the current
single point calibration slope being used. The calibration slope will be shown on the screen as well as the
calibration temperature that is in effect. Lastly, the sample moisture value is shown.
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To establish and apply a new calibration slope, pull a sample of grain as close as possible to the moisture
sensor. This will ensure that the voltage that is read off the touch screen corresponds with the grain that
is passing over the sensor. Once that sample is taken, measure the sampled grain's moisture in your third
party moisture tester, enter the value in the sample input box and select the Calibrate button. Once the
Calibrate button is pressed, the new slope will be calculated as well as the new calibration temperature
which is taken as the current grain temperature measured from the sensor.

After the calibrate button is pressed, you will then start to see the current moisture value change because
the new calibration slope is now in effect.

Advanced Linear Calibration

Because of the limitations of the Single Point calibration method, the Pinnacle Lite software also includes
an Advanced Linear calibration method which is based on more than one data point. Up to 8 data points
can be used to establish an advanced linear calibration equation and the way in which you input the data
points into the touch screen allow you to view the calibration data before applying it.

The principal behind the Advanced Linear Calibration method is that a collection of sensor voltages,
tested moistures, and tested temperatures are plotted over the desired range of the sensor. For example,
if the target discharge moisture is 15.5%, then you will likely want to establish a calibration that ranges
from as low as 13% up to 18%. The ideal time to collect this data is when the dryer is first being put into
operation at the start of a drying session. The more tested samples the better, as long as they are spread
out over the desired range - be aware that two data points at 13% and 17% will produce much better
results than five data points between 14.5% and 15.5%.

When you are ready to collect a sample, it is important to pull a sample of grain as close as possible to
the moisture sensor which will ensure that the voltage that is read off the touch screen corresponds with
the grain that is currently passing over the sensor. When you do pull a sample of grain, be sure to record
the moisture sensor's voltage from the touch screen (15-sec average on the Analog Input screen). After
you have recorded the voltage, measure the grain's moisture and temperature at least 3-5 times taking an
average of the values. You will likely see that each time you test the grain moisture, you will get a different
value from your third party moisture tester which is normal and expected. Once you have the voltage,
moisture, and temperature values for the collected sample, record it on a log sheet such as what is shown
below:

Date/Time Sensor Voltage Grain Temp Grain Moist

You can also skip logging on a sheet of paper and enter it directly on the touchscreen by enabling the
Advanced Linear Calibration method and selecting the Settings button.
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Here you will see a table that allows for entry of the previously mentioned voltage, moisture, and
temperature values collected for multiple samples.

Based on the tested temperature, the uncompensated moisture will be calculated as shown in the read-
only column. To clear the values of a sample row, simply press the x button to the left of the values. When
clearing a row of sample data, it will then be excluded from the calculated calibration equation.

]
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Because you now have the ability to enter multiple data points, the slope of the calibration will be
calculated, as previously mentioned in the Single Point Calibration method, as well as an "intercept" value.
At any point you can see what slope and intercept values currently being used by looking in the lower
right hand corner where they are presented in green on a dark background. After all of your samples

are entered in the table, press the re-scale data points button and followed by the re-calculate proposed
button and a linear regression will be performed on the samples entered. A linear regression will calculate
the slope and intercept of a trend line that passes thorough the data points previously input. Graphically,
this can be represented as follows:

Advanced Linear Calibration
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The sample data points are plotted as uncompensated moisture values on the vertical axis with the
corresponding raw sensor voltage on the horizontal axis. The trend line shown above is drawn as close as
possible through the data points and the corresponding slope and intercept of the line is then taken to be
the calibration equation once the calibration is applied. After the slope and intercept are calculated, the
values will be shown in the upper right hand corner as proposed values. In order to determine if entered
samples produce a reasonable calibration curve, you can select the View Data Points button which will
show a scatter plot of the entered samples:
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Note that when viewing the plotted data points, the values should always produce a line that slopes from
the lower left corner to the upper right hand corner as shown above. Once the values are determined to
be acceptable, the proposed calibration can be applied by pressing the Apply Calibration button. Once this
is done, the Current Calibration will be copied from the Proposed Calibration values and the moisture will
now be calculated from the new calibration.

You are also able to perform the same process in a spreadsheet program of your choice if more than 8
samples are collected. Instead of entering the samples individually and calculating the slope and intercept
on the touch screen, you can enter the slope and intercept directly in the white input boxes in the lower
left hand corner.

The advantage of the Advanced Linear Calibration method is that it covers a wider range of moisture and,
as a result, is more accurate and reliable when compared to the Single Point calibration method. The
limitation is that it requires some dedicated time to get the calibration accurate for a particular grain to be
dried.

Advanced Polynomial Calibration

Because of the limitations of the Single Point and Advanced Calibration methods, the Pinnacle Lite

system offers a third method that allows for the input of the sensor manufacturer's certified calibration
constants. This is the easiest method to apply and is the most accurate. Enabling the Advanced Polynomial
Calibration option and selecting the Settings screen will display the advanced polynomial constants which

are provided by the sensor manufacturer for a partlcular type of grain and sensor type.
PIN N A C L E | 7wy Technlogy Model #: 101375 Date & Time: O

Discharge Advanced Polynomial Coefficients

Operational

4th Order: Overview
3rd Order: i
2nd Order:
1st Order:
Offset: L Equlpmert
Disable Temperature Compensation: Overview

Calib Temp: ] slower(s) @
Dryer Fill .

Burner .

Discharge .

Reset

=

Back

Dryer Dryer

System Manuals & Exit
Overview Operation

Configuration Datasheets Runtime

Setpoints Faults Trending

Similar to third party moisture testers, updated calibration data is occasionally made available for
different grain types used with different sensor types. The default values that are loaded are for standard
Corn being used with a moisture sampler that is equipped with the FP32C moisture sensor. Updated and/
or new calibration constant for use with the Advanced Polynomial Calibration method will periodically be
made available for other grains or hybrid varieties of Corn.

In the event that these constants need to be changed or updated, simply touch the value and enter the
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updated value. This should only be done as directed by your dealer or Mathew Company personnel.

Although this calibration data is provided by the sensor manufacturer, it is possible that there may be

a discrepancy between the correlation of sensor voltage and the moisture reading on the sensor. This
discrepancy would be due to the type, variety or hybrid of grain that was used to perform the certified
calibration by the sensor manufacturer. In the event that there is a consistent discrepancy, for example,
consistently 1.3% low or high from what your 3rd party moisture sensor is reading, there is a feature
that you can employ to close the gap of this discrepancy. On the calibration screen when the advanced
polyniomial calibration mode is selected, you will see the up and down arrows which allows you to make
minor adjustments to the offset of the sensor. If your display is consistently showing the measured grain
moisture to be 1.3% lower than your 3rd party moisture tester, you will want to add a positive offset
adjustment, by increasing to +1.3%. After a few minutes, you will see the results of the adjustment and
your moisture display should be more consistent with your 3rd part testing equipment.

System Configuration

Selecting the System Configuration chapter button will take you to the System Configuration screen
which provides the ability to change various system parameters. Most of the system configuration will be
performed at the factory and will not need to be changed by the operator.

System Configuration (Basic)

PIN N A C L E | moy Techndlogy Model #: 101375 Serial #:

M
Login System Configuration C

Customer: |7 (ET R Date: T Bg/e7/2b
Operational
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# of Blowers: PLC Version: "5'
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Grain Dried Reset: T CGA Gas Train: IZ L} Burner @)

Lifetime Hours: ? on Enable Gas Valve Limits: ’3-

L \ Discharge .
Resettable Hours: "3' _

Reset Hours: Z Reset Rarm_
Screen Saver: Z nmnu Reset

[] Ei &, 5 rji
& = (8 @ | | ™

System Manuals & Exit
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The system configuration parameters are presented below with a brief description of their purpose:

Customer
The Customer name input is used for system identification and personalization throughout the program
interface.

Model Number
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The Model Number refers to the Mathews Company dryer model. This is a factory configured setting that
will enable or disable features that are unique to a given dryer model.

Dryer Serial Number
The Dryer Serial Number is logged at the factory for system identification purposes.

Number of Blowers
The Number of Blowers is based on the dryer type and does not require an input. Based on the dryer
model number that is selected, the corresponding number of blowers will be selected.

Discharge Capacity

The Discharge Capacity parameter is what the system uses to determine how many bu/hr the system is
discharging. This also determines the total amount of grain dried. The only time this parameter should be
changed is when adjustments need to be made based on measured operational data. If it is determined
that the displayed bu/hr meter shown on the Dryer Overview screen, the Analog Inputs & Outputs screen
or the Screen Saver screen is inaccurate, the following procedure should be followed to calibrate the
discharge capacity:

1. Run the discharge constant for a set duration of time (minimum 30 min) and record the Metering
Speed (RPM) from the Discharge Speed Analog Output.

2. Multiply the recorded Metering Speed (RPM) by the number of minutes the test was conducted. 2.
This will be the number of revolutions that the metering system turned over the course of the test.

3. Determine how much grain was discharged from the dryer by either unloading the grain to a truck
which can be weighed or (b) determining how much of a particular bin was filled during the time
duration of the test. If bin volume is used, the total number of bushels or cubic meters will then be
obtained. If grain weight is used, convert to volume based on the test weight of the grain.

4. Once the total volume of grain has been determined, divide that value by the number of revolutions
calculated in step number 2 above. This value will now have units of bu/rev or m3/rev depending on
what units are being used.

5. Update the Discharge Capacity parameter on the Factory Settings screen and select the Save Settings
button.

Discharge Configuration

The Discharge Configuration refers to the type of dryer discharge arrangement the dryer is equipped with.
Available options are "center dump" or "auger." This parameter properly displays the dryer discharge
configuration on the dryer overview screen.

Total Grain Dried
The total grain dried value is a bushel counter that refers to the total number of bushels that the dryer has
processed.

]
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Grain Dried
The grain dried value is a bushel counter that refers to the number of bushels that the dryer has
processed since the Reset Grain Dried button has been pushed.

Reset Grain Dried
The Reset Grain Dried will reset the Grain Dried bushel counter back to zero.

Lifetime Hours
The Lifetime Hours is an hour counter that refers to the total number of hours that the dryer has been in
operation.

Resettable Hours
The Resettable Hours is an hour counter that refers to the number of hours that the dryer has been in
operation over a defined length of time.

Reset Hours
The Reset Hours button will reset the resettable hours counter back to zero.

Screen Saver
The screen saver setting determines how long the touchscreen will wait before going into screen saver
mode.

Date
The displayed Date is a system parameter that can be changed by the user.

Time
The displayed Time is a system parameter that can be changed by the user.

HMI Version
The HMI Version refers to the software version of the HMI (Human Machine Interface) currently installed
on the system.

PLC Version
The PLC Version refers to the software version of the PLC (Programmable Logic Controller) currently
installed on the system.

Brightness
Use the Brightness adjustment to increase or decrease the HMI screen brightness.

Fill Switch Bypass

The Fill Switch Bypass toggle is used to bypass the In-feed Bin switch. Bypassing the bin switch will remove
safeties associated with lighting the burner and should only be used for testing or diagnostic purposes.
Use this toggle with caution.
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Bypass Air Pressure

The Bypass Air Pressure toggle enables or disables the Air Pressure switch. Bypassing the Air Pressure
switch will remove safeties associated with lighting the burner and should only be used for testing or
diagnostic purposes. Use this toggle with caution.

Soft Start
If the dryer is equipped with a Soft Start, this toggle will be enabled by the factory.

CGA Gas Train

If the dryer is equipped with a CGA-Approved Gas Train, this toggle will be enabled by the factory. A CGA
approved gas train will include high and low gas pressure switches.

Enable Gas Valve Limits

The Fuel Control Valve Opening % set point is limited by the minimum and maximum valve opening %
allowed by the dryer.

System Configuration (Advanced)

In the upper left hand corner there is a login button to provide dealer and factory level access to advanced
system configuration parameters. Upon logging in, the background color will change to an orange color
indicating that you have logged into the system:
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Additionally, a Next arrow will now appear in the lower right hand corner and upon selecting the Next
button, you will be taken to the advanced system configuration screen:
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The advanced system configuration parameters are presented below with a brief description of their
purpose. The first section of the advanced system configuration screen is the features enable section
which is used to select what options the dryer is equipped with. These settings will be done during system
software configuration and testing at the Mathews Company facility, however your dealer or Mathews
Company service personnel may make adjustments based on addition of upgrades or retrofits.

Moisture Sensor

The presence of a moisture sensor on the discharge and the infeed of the dryer can be selected. The
option to select an infeed moisture sensor requires the presence of a discharge moisture sensor. Once a
discharge moisture sensor is selected, you will have the option to specify what type of sensor is installed
and whether or not the sensor is mounted in a sampler assembly. Correctly selecting the model of the
moisture sensor will ensure that the proper temperature scaling is used and the presence of the moisture
sampler assembly will enable the Advanced Linear and Advanced Polynomial calibration methods. The
same applies to the infeed sensor as well. In order to determine the correct moisture sensor installed on
your machine, see the images below to correctly identify the physical sensor with the model:

Y/

FP21C Moisture Sensor FP32C Moisture Sensor
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Bypass Prox Switch

The Bypass Prox Switch enable will allow the discharge to run unmonitored without checking for the
presence of a rotating discharge metering shaft. This feature is only used as directed by M-C service
personnel or for demonstration purposes on tabletop Pinnacle Lite demonstration units.

Enable Alarm Beacon

The alarm beacon is used to annunciate alarms with either a flashing red or green lamp on the outside of
the high voltage cabinet. This feature is only selected if the machine is equipped with this hardware.
Once this procedure has been followed, the discharge capacity has now been calibrated.

Minimum VFD Speed

The Minimum VFD Speed setting will correlate with what has been programmed on the discharge
metering VFD. This value allows for the calculation of the VFD Frequency displayed on the Discharge
Speed Analog Output screen.

Maximum VFD Speed

The Maximum VFD Speed setting will correlate with what has been programmed on the discharge
metering VFD. This value allows for the calculation of the VFD Frequency displayed on the Discharge
Speed Analog Output screen.

Maximum Discharge Motor Speed

The Maximum Discharge Motor Speed setting will correlate with what has been programmed on the
discharge metering VFD. This value allows for the calculation of the Motor Speed displayed on the
Discharge Speed Analog Output screen.

Mid-Grain Temp PID Setpoints

The purpose of the Mid-Grain Temp PID Values is to set the Proportional, Integral, and Derivative
parameters of the TruDry PID control loop. Please note that changes to these parameters will drastically
impact the operation of the dryer when running in TruDry mode and any settings change should only be
done when instructed by Mathews Company service personnel.

On the left side, values for the Proportional, Integral, and Derivative parameters can be adjusted. On the
right side you will see the mid-grain temperature setpoint and the actual mid-grain temperature. The
default values for the Proportional, Integral, and Derivative parameters are recommended to be used. If
fine-tune adjustments need to be made, the following explains the impact of each parameter:

Proportional - The Proportional parameter determines the gain of the control loop based on the
difference between the setpoint and the actual value. Adjustment of this parameter will increase or
decrease the gain when a difference between the setpoint and actual value is established.

Integral - The Integral parameter determines the responsiveness of the control loop from a time
standpoint. Adjustment of this parameter will cause the control loop to become more or less responsive.
Derivative - The Integral parameter determines the amount of dampening that the control loop will
exhibit. Adjustment of this parameter will increase or decrease the amount of overshoot that is observed
by the control loop.

]
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Plenum Temp PID Setpoints

The purpose of the Plenum Temp PID Values is to set the Proportional, Integral, and Derivative parameters
of the Plenum Temperature PID control loop. Please note that changes to these parameters will
drastically impact the operation of the dryer when controlling the plenum temperature and any settings
change should only be done when instructed by Mathews Company service personnel.

On the left side, values for the Proportional, Integral, and Derivative parameters can be adjusted. On the
right side you will see the mid-grain temperature setpoint and the actual mid-grain temperature. The
default values for the Proportional, Integral, and Derivative parameters are recommended to be used. If
fine-tune adjustments need to be made, the following explains the impact of each parameter:

Proportional - The Proportional parameter determines the gain of the control loop based on the
difference between the setpoint and the actual value. Adjustment of this parameter will increase or
decrease the gain when a difference between the setpoint and actual value is established.

Integral - The Integral parameter determines the responsiveness of the control loop from a time
standpoint. Adjustment of this parameter will cause the control loop to become more or less responsive.

Derivative - The Integral parameter determines the amount of dampening that the control loop will

exhibit. Adjustment of this parameter will increase or decrease the amount of overshoot that is observed
by the control loop.
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Section
Troubleshooting

Alarms are presented to the user in three ways: (1) As pop ups when the alarm condition occurs, (2) A
recorded event in the Alarms chapter, or (3) By means of the red and green stack light mounted to the
High Voltage cabinet (if equipped).

Alarm Pop-Ups and History
When an alarm condition occurs, a popup will appear on the screen detailing the reason for the alarm and

what type of alarm it is. Press the "Accept" button to acknowledge the alarm and return to the previous
screen.

11! Warning Alarm !
MName: Discharge Moisture Low Limit

Type: Type A, Warning Only
ID Code: 29

Cause: The discharge moisture has dropped below the discharge
moisture low limit setpoint for a duration of 5 minutes
while the discharge metering is running

To navigate to the alarm history, press the Faults icon on the bottom navigation bar. The alarm history
shows a brief description of the alarm as well as the date it was recorded:
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Stack Light Status (if equipped)

,
Alarm Color Indication Description
Solid Green Light Control Power On Not Discharging
Pulsing Green Light Dryer Is Discharging
Pulsing Green & Red Light Dryer Is Discharging With Active Warning Alarms
Flashing Red Light Dryer Has Shutdown

®
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The alarms are in reverse chronological order so that the most recent alarms will always appear at the
top. Alarms that have been acknowledged are shown in yellow. Alarms that have been resolved appear in
green. Scroll to the right using the scroll bar or arrows to show the date/time of the alarm and the date/
time that it was accepted from the initial pop up. Selecting a row from the alarm history list will pull up
screen that explains the type of alarm, the ID code of the alarm and the cause of the alarm:

DOC-P02-0912

W ET H
Type:
ID Code:

Cause:

Alarm Help

11! Warning Alarm 11!
Discharge Moisture High Limit
Type A, Warning Only
30

The discharge moisture has exceeded the discharge
moisture high limit setpoint for a duration of 5 minutes
while the discharge metering is running
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Alarm Types

Alarm messages pop up in full-screen warnings that are color coded based on the severity of the fault

condition.

Type A faults are displayed in yellow and are warnings only.

Type B faults are displayed in orange and send the dryer into cool-down mode.

Type C faults are displayed in red and are the most serious, sending the dryer into shut-down mode.

In addition to the type of fault, the popup will display the name, ID code and a description of the cause.

Even though the alarm has been accepted/acknowledged, the fault is still active. Once the condition
causing the fault has been rectified, the alarm reset button can be pressed on the vertical side bar to clear
the alarm from the active alarm list.

A list of all alarms names, alarm type, ID codes, and cause is presented in the following table.

Alarm ID
Alarm Popup Name Code Type Cause
Master Control Relay (MCR) The MCR has become de-energized due to lost power or a
. 1 Type C . L
De-Energized tripped safety circuit.
Linear Limit Fire Alarm ) Type C Linear Limits Circuit is Open —.One of the LLC switches has
opened due to high temperature
High Gas Pressure 3 Type B High gas pressure detected in the gas train.
Blower(s) Overload 6 Type C Overload detected for blowers —-Checl-< motor circuit protector
or soft starter if equipped.
Blower #1 Motor Starter 7 Type C Blower #1 motor starter has experienced a fault condition.
Blower #1 Air Pressure 3 Type A Blower #1 is not providing adgquate pressure for burner
operation.
Blower #1 Air Pressure 9 Tvpe B Blower #1 air pressure switch is indicating air pressure when the
Switch s blower is not operating.
Blower(s) Tri-Start 1 Type C One of the two contactors A'o.r B has experienced a fault
condition.
Blower #2 Motor Starter 12 Type C Blower #2 motor starter has experienced a fault condition.
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Switch

Blower #3 Motor Starter 13 Type C Blower #3 motor starter has experienced a fault condition.
Blower #2 Air Pressure 14 Type A Blower #2 is not providing adgquate pressure for burner
operation.
Grain Fill Timeout 16 Type B Infeed grain fill is insufficient to maintain grain level.
Burner Ignition Failure 18 Type B Burner failed to ignite after 3 trials.
Burner High Limit 19 Type C Plenum temperature has reached high limit setpoint.
High Plenum Temperature 20 Type C The plenum temperature has risen outside of the plenum
temperature band.
False Flame 21 Type B The flame sensing system has detected the presence of a flame
with the burner off.
Low Plenum Temperature 22 Type B Plenum temperature has dropped below the low limit setpoint.
Plenum T‘::;::ﬁ?ture RTD 23 Type B The plenum RTD input module on the PLC has detected a fault.
Low Gas Pressure 24 Type B Low gas pressure detected in the gas train.
Discharge VFD 25 Type C The Discharge VFD has detected a'fault due to a possible
overload of the metering system.
. The discharge level switch is open due to a possible overload of
D L 2 - .
ischarge Level 6 Type C grain or a blocked discharge takeaway system.
Discharge Jam or Proximity The !Dls-charge me.:termg system has stc?pped running. The
. . 28 Type B proximity sensor is not detecting rotation of the metering
Switch Failure
system.
. . The discharge moisture has dropped below the discharge
DlschargeLIi\:Inc;ltsture Low 29 Type A moisture high limit set point for a duration of 5-minutes while
the discharge metering is running.
Discharee Moisture High The discharge moisture has exceeded the discharge moisture
& Limit J 30 Type A high limit setpoint for a 5-minute duration while the discharge
metering is running.
Blower #3 Air Pressure 31 Type A Blower #3 is not providing adt.equate pressure for burner
operation.
Blower #2 Air Pressure 33 Type B Blower #2 air pressure switch is indicating air pressure when the

blower is not operating.
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Blower #3 Air Pressure

Blower #3 air pressure switch is indicating air pressure when the

Switch 34 Type B blower is not operating.
. . The mid-grain temperature has exceeded or dropped below the
Mid-Grain Band 35 Type A mid-grain band alarm setpoint for a 30-second duration.
The mid-grain temperature has exceeded or dropped below the
Mid-Grain Band Delay 36 Type B mid-grain band alarm setpoint for the duration of the mid-grain
band delay.
Mid-Grain Temperature 37 Tvoe A The #1 mid-grain temperature probe has failed or become
Probe #1 yp disconnected from the transmitter.
Mid-Grain Temperature 38 Tvoe A The 2# mid-grain temperature probe has failed or become
Probe #2 yp disconnected from the transmitter.
Mid-Grain Temperature 39 Tvoe A The #3 mid-grain temperature probe has failed or become
Probe #3 yp disconnected from the transmitter.
Mid-Grain Temperature 20 Tvoe A The #4 mid-grain temperature probe has failed or become
Probe #4 P disconnected from the transmitter.
Mid-Grain Temperature a Tvoe A The #1 mid-grain temperature probe transmitter in the junction
Probe Transmitter #1 yp box has failed or become disconnected.
Mid-Grain Temperature 42 Tvoe A The #2 mid-grain temperature probe transmitter in the junction
Probe Transmitter #2 yp box has failed or become disconnected.
Mid-Grain Temperature 43 Tvoe A The #3 mid-grain temperature probe transmitter in the junction
Probe Transmitter #3 s box has failed or become disconnected.
Mid-Grain Temperature 44 Tvoe A The #4 mid-grain temperature probe transmitter in the junction
Probe Transmitter #4 s box has failed or become disconnected.
. .. . Linear limits circuit #1 is open — One of the LLC #1 circuit
L L 1 . .
inear Limit #1 Fire Alarm 45 Type C switches has opened due to high temperature.
. A . Linear Limits Circuit #2 is open - One of the LLC #2 circuit
Linear Limit #2 Fire Alarm 46 Type C switches has opened due to high temperature
Linear Limit #3 Fire Alarm 47 Type C Linear Limits Circuit #3 is open - One of the LLC #3 circuit

switches has opened due to high temperature
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