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332013 Instructions-Parts, for Advanced Display Control Module (ADCM)

3A4030 Intelligent Paint Kitchen

3A4793 Variable Frequency Drives

TankTankTank ControlControlControl ModuleModuleModule
The Tank Control Module provides the interface for users to enter selections and view information related to the setup
and operation of tanks and agitators. The Tank Control Module is a variation of software for the Advanced Display
Control Module (ADCM), which is used to monitor and control flow rate and track material use.

The screen backlight is factory set to turn off after 10 minutes of inactivity. See Setup Screen 9, page 13 to set the
backlight timer to your preference. Press any key to restore.

Keys are used to input numerical data, enter setup screens, navigate within a screen, scroll through screens,
and select setup values.

2 3A5991C



Installation

InstallationInstallationInstallation
For installation and setup instructions, see the
Advanced Display Control Module (ADCM) manual
332013.

HazardousHazardousHazardous LocationsLocationsLocations

WARNINGWARNINGWARNING

INTRINSICINTRINSICINTRINSIC SAFETYSAFETYSAFETY

Do not substitute or modify system components
as this may impair intrinsic safety. For installation,
maintenance, or operation instructions, read the
instruction manuals for the specific component.
Do not install equipment approved only for
non-hazardous location in a hazardous location.
See the identification label for the intrinsic safety
rating for your model.

Intrinsically safe equipment should not be used with a
power supply that has no barrier. Do not move units
from a non-IS installation to an IS installation. IS
equipment that has been used with a non-IS power
supply must not be returned to a hazardous location.
Always use an intrinsically safe power supply with
IS equipment.

• Install according to Control Drawing Number
16M169. See Appendix A in the Advanced Display
Control Module (ADCM) manual 332013.

• Installation should be in accordance with ANSI/ISA
RP12.06.01, “Installation of Intrinsically Safe
Systems for Hazardous (Classified) Locations,”
and the National Electrical Code® (ANSI/NFPA
70).

• Installation in Canada should be in accordance
with the Canadian Electrical Code, CSA C22.1,
Part 1, Appendix F.

• For ATEX, install per EN 60079-14 and applicable
local and national codes.

• Multiple earthing of components is allowed only
if a high integrity equipotential system is realized
between the points of bonding.

• Do not remove any cover until power has been
removed.

WARNINGWARNINGWARNING

FIREFIREFIRE ANDANDAND EXPLOSIONEXPLOSIONEXPLOSION HAZARDHAZARDHAZARD

The equipment must be grounded to reduce the
risk of static sparking. Static sparking can cause
fumes to ignite or explode. Grounding provides an
escape wire for the electric current..
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Installation

NonNonNon---HazardousHazardousHazardous LocationLocationLocation HazardousHazardousHazardous LocationLocationLocation

Figure 1 Installation in a Hazardous Location

KEY:KEY:KEY:
AAA Tank Control Module
BBB Power Supply with Barrier
CCC Power Accessory Cable (not supplied)
DDD Power Cable (50 ft., 15 m), to terminal 3. See Cable Connection, page 5 .
EEE Ground wire and clamp. PN 238909 is sold separately to ground the power supply.
FFF Ground wire and clamp for Tank Control Module. PN 244524 is not supplied.
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Installation

CableCableCable ConnectionConnectionConnection

Order a power accessory cable (C) from Table 1. Connect the cable to Port 3 on the bottom of the control module
(see Fig. 2). Connect the other end to the power barrier (see Fig. 1). Connect other cables as described in Table 2.

Figure 2 ADCM Connectors

TableTableTable 111 PowerPowerPower AccessoryAccessoryAccessory CableCableCable

CableCableCable PartPartPart
No.No.No.

DescriptionDescriptionDescription

16K509 Intrinsically safe power cable, 52 ft
(16 m)

16K615 Intrinsically safe power cable, 105
ft (32 m)

TableTableTable 222 ADCMADCMADCM CableCableCable ConnectionsConnectionsConnections

ADCMADCMADCM PortPortPort
NumberNumberNumber

ConnectorConnectorConnector PurposePurposePurpose ConnectionConnectionConnection NotesNotesNotes

1
Fiber Optic Receiver Fiber transmitted from fiber to

serial converter or pump control
module

2
Fiber Optic Transmitter Fiber received from fiber to

serial converter or pump control
module

3 Power in/CAN Data 15V Input Power Must be powered by external barrier.

Pin 1 – Power 15V

Reed Switch Input
Pin 2 – Input

Agitator Halt*

Pin 3 – Output Fill Pump

Reed Switch Input

Primary Agitator Halt Input

Primary Tank High Alarm Output

Primary Tank Low Alarm Output
Pin 4 – Input/Output

PLC Controlled Out/General
Purpose Out

4 Digital Input/Output

Pin 5 – Common 15V Common

5 Fiber Optic Receiver Not Used

6 Fiber Optic Transmitter Not Used

7 Analog Input Pressure Sensor 1

8 Analog Output Primary Tank Level Monitor

9 Analog Output Secondary Tank Level Monitor

10 Analog Input Pressure Sensor 2

* If both inputs are set to agitator halt, this input will control just the primary agitator. Otherwise it will turn off both
agitators.
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Installation

GroundingGroundingGrounding

WARNINGWARNINGWARNING

ELECTRICELECTRICELECTRIC SHOCKSHOCKSHOCK HAZARDHAZARDHAZARD

The equipment must be grounded to reduce the
risk of static sparking and electric shock. Electric
or static sparking can cause fumes to ignite or
explode. Improper grounding can cause electric
shock. Grounding provides an escape wire for the
electric current.

Follow the instructions in your system manual for
specific grounding requirements.

Non-Hazardous
Location

Non-
Hazardous
Location

Hazardous
Location

Hazardous
Location

Power Supply Located in
Non-Hazardous Location

Power Supply Located in Hazardous Location

KEYKEYKEY

AAA Tank Control Module

BBB Power Supply and Barrier

The power cable CANNOT have the cable shield tied to the coupling nut. 500 VAC isolation is
required. The power cable and circuit board are isolated from the Tank Control Module enclosure.
They have conductive paths to SEPARATESEPARATESEPARATE groundsgroundsgrounds.

The power cable CAN have the cable shield tied to the coupling nut. The power cable coupling nut
and Tank Control Module have conductive paths to a COMMONCOMMONCOMMON groundgroundground.
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Operation

OperationOperationOperation

ModuleModuleModule ScreensScreensScreens

The Control Module has two sets of screens:
Run and Setup. For detailed information see
Run Screens, page 9 , and Setup Screens, page 10.

Press to toggle between the Run screens and
the Setup screens.

ModuleModuleModule KeysKeysKeys

Figure 3 is a view of the control module display and
keys. Table 3 explains the function of the membrane
keys on the control module. As you move through
the screens, you will notice that most information
is communicated using icons rather than words to
simplify global communication.

The detailed screen descriptions in
Run Screens, page 9 , and Setup Screens, page 10,
explain what each icon represents. The two softkeys
are membrane buttons whose function correlates with
the screen content to the immediate left of the button.

NOTICENOTICENOTICE
To prevent damage to the softkey buttons, do not
press the buttons with sharp objects such as pens,
plastic cards, or fingernails.

Figure 3 Control Module Keypad and Display

TableTableTable 333 ModuleModuleModule KeysKeysKeys

MembraneMembraneMembrane KeysKeysKeys SoftkeysSoftkeysSoftkeys

Toggle:Toggle:Toggle: Toggle between the Run
screens and Setup screens.

EnterEnterEnter Screen:Screen:Screen: Highlight data that can be edited. Also changes
the function of the Up/Down arrows so they move between data

fields on the screen, rather than between screens.

Cancel/ErrorCancel/ErrorCancel/Error Reset:Reset:Reset: Clear the alarm after the
cause has been fixed. Also used to cancel the
data entered and return to the original data.

ExitExitExit Screen:Screen:Screen: Exit data editing.

Up/DownUp/DownUp/Down Arrows:Arrows:Arrows: Move between screens
or fields on a screen, or to increase or

decrease the digits in a field.

Enter:Enter:Enter: Activate a field for editing or accept
the highlighted selection on a menu.

Softkeys:Softkeys:Softkeys: Varies by screen. See the
Softkeys columns at right.

Right:Right:Right: Move to the right when editing number fields. Press
again to accept the entry when all digits are correct.

Acknowledge:Acknowledge:Acknowledge: Press to acknowledge that a software update
has concluded.
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Operation

ScreenScreenScreen NavigationNavigationNavigation andandand EditingEditingEditing

Refer to this section for instructions on navigating
screens, entering information, and making selections.

AllAllAll ScreensScreensScreens

• Use the up and down arrow keys to move
between screens.

• Press the enter screen key to enter a screen.
The first data field on the screen is highlighted.

• Use the arrow keys to highlight the data
that you want to change.

• Press the enter key to edit.

• Press the cancel key to cancel.
• When all data is correct, press the exit screen

key to exit the screen. Then use the up and

down arrow keys to move to a new

screen, or the lock icon to move between
Setup screens and Run screens.

MenuMenuMenu FieldsFieldsFields

• Use the up and down arrow keys to
highlight the correct choice from the menu.

• Press the enter icon to select.

NumberNumberNumber FieldsFieldsFields

• The first digit in the field is highlighted. Use the

up and down arrow keys to change the
number.

• Press the right arrow key to move to the next
digit.

• When all digits are correct, press the right arrow
key again to accept.

CheckCheckCheck BoxBoxBox FieldsFieldsFields

A check box field is used to enable or disable features
in the software.

• Press the enter key to toggle between a check
and an empty box.

• The feature is enabled if a check is in the box.
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Run Screens

RunRunRun ScreensScreensScreens
The Run screens display current target values and
performance for the tank control system. Alarms
display in the sidebar at the right of the screen.
Screens 4–7 display a log of the last 20 alarms for
the system.

Information displayed on the Run screens
corresponds to the Modbus Registers. See
Appendix A: Modbus Variable Map, page 17.

RunRunRun ScreensScreensScreens 111 andandand 222

This screen displays information for primary tank
level (1) and secondary tank level (2).

Figure 4 Run Screens 1 and 2 (Screen 1 shown)

RunRunRun ScreenScreenScreen 333

This screen displays agitator controls.

NOTE:NOTE:NOTE: Some fields are grayed out, depending on
setup selections.

Figure 5 Run Screen 3, in Pressure Mode

RunRunRun ScreenScreenScreen 333 KeyKeyKey
Agitator Set Point 1: Select this box
to turn agitator 1 on. Set the desired
speed setpoint for the agitator from
11–100%. (Must run through Supervisor
Box 25A830.) Note: The agitator motor
cannot operate below 2 Hz (11%).
Agitator Set Point 2: Select this box to
turn agitator 2 on (if present). Set the
desired speed setpoint for the agitator
from 11–100%. (Must run through
Supervisor Box 25A830.) Note: The
agitator motor cannot operate below 2
Hz (11%).
Network Control: Select this box to
disable network control of the agitator,
for local operation of agitator speed.
Fill Pump Solenoid Output: Select
this box and hold the softkey button to
manually control the fill pump solenoid
output.

RunRunRun ScreensScreensScreens 444---777
Run Screens 4–7 display a log of the last 20 alarms,
with date and time.

Figure 6 Run Screens 4-7 (Screen 4 shown)

RunRunRun ScreensScreensScreens 444 --- 777 KeyKeyKey
Date Column

Time Column

Alarm Code Column

• Deviation:Deviation:Deviation: The system alerts you to the
problem, but the pump may continue to run
past the maximum or minimum settings until the
system’s absolute pressure or flow boundaries are
reached.

• Alarm:Alarm:Alarm: The system alerts you to the alarm
cause and shuts down the associated peripheral.

3A5991C 9



Setup Screens

SetupSetupSetup ScreensScreensScreens
Use the Setup screens to set control
parameters for the Tank Control System.
See Screen Navigation and Editing, page 8 , for
information on how to make selections and enter
data.

Inactive fields are grayed-out on a screen.

Information displayed on the Setup screens
corresponds to the Modbus Registers. See
Appendix A: Modbus Variable Map, page 17.

SetupSetupSetup ScreenScreenScreen 111

Use this screen to set up the input scaling (radar level
sensor) for 4–20mA devices and turn on the current
loop (P8–Port 8 and P9–Port 9 of the ADCM).

Figure 7 Setup Screen 1

SetupSetupSetup ScreenScreenScreen 111 KeyKeyKey
Scaling for the 4-20mA signal
on Port 8.

• Floor: Enter a number for
the floor scaling.

• Ceiling: Enter a number
for the ceiling scaling.

• Enable: Press the box to
enable.

• Current measurement:
Indicates current
measurement.

Current Input: Indicates that
the screen contains current
input.
Scaling for the 4-20mA signal
on Port 9.

• Floor: Enter a number for
the floor scaling.

• Ceiling: Enter a number
for the ceiling scaling.

• Enable: Press the box to
enable.

• Current measurement:
Indicates current
measurement.

SetupSetupSetup ScreenScreenScreen 222

Use this screen to configure and control the tank fill
feature.

Figure 8 Setup Screen 2

NOTE:NOTE:NOTE: Alert trigger time varies based on how far
active measurements are from their set limits.

SetupSetupSetup ScreenScreenScreen 222 KeyKeyKey
Fill Solenoid Manual Control: Manually
activate fill solenoid output (non-editable
box shows status of PLC hand shake).
Automatic Tank Fill: Enable auto tank fill
and set fill window levels.
Low Flow Alarm: Configure low fill pump
flow notification for the deviation/alarm
and timeout value in seconds.
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Setup Screens

SetupSetupSetup ScreenScreenScreen 333

Use this screen to configure the peripherals to be
controlled by the selectable digital inputs and outputs
(Including reed switches, agitator halt switches, and
the auxiliary output).

Figure 9 Setup Screen 3 (Reed Switch View Shown)

SetupSetupSetup ScreenScreenScreen 333 KeyKeyKey
Select the connected peripheral from the menu.

Configures Port 4 pin 4 as an input to allow a reed switch to be connected.

The current reed switch cycle rate appears next to the cycle rate icon in cycles per
minute.

Configures Port 4 pin 4 as an input to allow a pressure switch to be connected. If the drum
cover is lifted while this configuration is properly connected, the agitator shuts down.

The current input status appears in the agitator status field .

NOTE: A Supervisor Module is required for this function.

Select the connected peripheral from the menu.

Configures Port 4 pin 4 as an input to allow a reed switch to be connected.

The current reed switch cycle rate appears next to the cycle rate icon in cycles per
minute.

Configures Port 4 pin 4 as an input to allow a pressure switch to be connected. If the drum
cover is lifted while this configuration is properly connected, the agitator shuts down.

The current input status appears in the agitator status field .

NOTE: A Supervisor Module is required for this function.

Configures Port 4 pin 4 as an output to allow for the connected device to receive an alarm
when the level of the Primary Tank is above the value that is defined in the Primary Tank

High field .

This value is a percentage of the total level of the Primary Tank.

Configures Port 4 pin 4 as an output to allow for the connected device to receive an alarm
when the level of the Primary Tank is below the value that is defined in the Primary Tank

Low field .

This value is a percentage of the total level of the Primary Tank

Configures Port 4 pin 4 as an output to allow for another solenoid to be connected and
controlled from the device.

Select the manual output box and hold the button to control the auxiliary
solenoid manually. After you release the button, the manual activation is terminated.

Auxiliary Solenoid Output: Manually activate auxiliary solenoid output.
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Setup Screens

SetupSetupSetup ScreenScreenScreen 444
Use this screen to set the tank level alarm trigger
levels.
Alarm conditions will cause the agitator to stop. If
connected to an IPK system with a pump, the pump
will shut off.

Figure 10 Setup Screen 4

SetupSetupSetup ScreenScreenScreen 444 KeyKeyKey
Primary Tank High Alarm: Set the
primary tank high trigger value.
Configurable event type:

Deviation

Alarm
Primary Tank Low Alarm: Set the primary
tank low trigger value.
Configurable event type:

Deviation

Alarm
Secondary Tank Low Alarm: Set the
secondary tank low trigger value.

SetupSetupSetup ScreenScreenScreen 555

Figure 11 Setup Screen 5

SetupSetupSetup ScreenScreenScreen 555 KeyKeyKey
Enable off production mode. The fill
pump is disabled and the current primary
tank level is recorded. If the primary tank
level drops more than 3%, the system
triggers the alarm and shuts off the
pump.
Current off production tank level.

SetupSetupSetup ScreenScreenScreen 666

Use this screen to set the Modbus communication
parameters.

Figure 12 Setup Screen 6

SetupSetupSetup ScreenScreenScreen 555 KeyKeyKey

Control Permissions: Select local or
remote control.
Modbus Node ID: Enter or change the
Modbus node ID. Set a value from 1 to
247.
Modbus Alarm Type: Select the type of
failure notification. Select X for disabled
or for deviation.
Modbus Baud Rate: Select 38400 or
57600 for the serial port baud rate.
57600 bps is standard. Do not select
115200 because it is not compatible with
the supervisor.

SetupSetupSetup ScreensScreensScreens 777 andandand 888

Use these screens to configure the pressure
transducer.

Figure 13 Setup Screens 7 and 8 (Screen 7 shown)

SetupSetupSetup ScreensScreensScreens 777 andandand 888 KeyKeyKey

Pressure Sensor: Select to
disable the pressure transducer. Select
500 psi or 5000 psi to enable the
pressure transducer.
Pressure Sensor Calibration Sensitivity:
Set the sensitivity calibration value from
the tag on the sensor.
Pressure Sensor Calibration Offset: Set
the offset calibration value from the tag
on the sensor.
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Setup Screens

SetupSetupSetup ScreenScreenScreen 999

Use this screen to set the units for pressure, totals,
and flow.

Figure 14 Setup Screen 9

SetupSetupSetup ScreenScreenScreen 999 KeyKeyKey
Pressure Units: Select psi, bar, or MPa.

Volume Units: Select liters, gallons, or
cc.
Flow Rate Units: Select L/min, G/min,
cc/min, oz/min, or cycles/min.
Backlight: Enable or disable the backlight
and set the timeout value in minutes.

SetupSetupSetup ScreenScreenScreen 101010

Use this screen to set your date format, date, time,
or force a restart of the system when updating the
software (update token inserted into the display).
After the software update is completed successfully,
the token must be removed prior to selecting the
Acknowledge key or power cycling the display. If an
update was concluded and the token is not removed,
pressing the Acknowledge key will restart the update
process.

NOTE:NOTE:NOTE:
See Appendix B: Tank Control Module Programming,
page 23 for instructions on software updating.
Because the software update is disruptive to all
pumps connected to the display, all pumps attached
to the display must not be pumping material when the
software update is initiated.

Figure 15 Setup Screen 10

SetupSetupSetup ScreenScreenScreen 101010 KeyKeyKey
Date Format: Select your preferred date
format from the menu:
MM/DD/YY
DD/MM/YY
YY/MM/DD

Date: Set the correct date.

Time: Set the correct time.

System Reset: Select the box to restart
the system.

SetupSetupSetup ScreenScreenScreen 111111

Use this screen to enter a password that will be
required to access the Setup screens. This screen
also displays the software version.

Figure 16 Setup Screen 11

SetupSetupSetup ScreenScreenScreen 111111 KeyKeyKey
When the checkbox is selected, the
password is active.
To temporarily disable the password,
clear the checkbox. The Password field
will be grayed out.
Password: Enter the four-digit password.

Agitator Password: Select the box to lock
out the profile field in the Run screens.

3A5991C 13



Error Code Troubleshooting

ErrorErrorError CodeCodeCode TroubleshootingTroubleshootingTroubleshooting
Error codes can take three forms:

• Alarm : alerts you to the alarm cause and shuts
down the fill pump.

• Deviation : alerts you to the problem, but pump
may continue to run.

• Advisory : information only.

DisplayDisplayDisplay
CodeCodeCode

TypeTypeType DescriptionDescriptionDescription

C3GX Deviation Modbus communication is down

CAGX Deviation PLC handshake dropped while solenoid output on

F1F0 Alarm No or low flow with fill pump

F2F0 Deviation No or low flow with fill pump

L1A0 Alarm Primary tank low

L1AF Alarm Primary tank level dropped below set point while in off production

L2A0 Deviation Primary tank low

L3A0 Deviation Primary tank high

L4A0 Alarm Primary tank high

L1B0 Alarm Secondary tank low

L6CA Alarm Radar level sensor A (Port 8) not detected

L6CB Alarm Radar level sensor A (Port 7) not detected

P6CA Deviation Pressure sensor A (Port 7) not detected

P6CB Deviation Pressure sensor B (Port 10) not detected
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Notes

NotesNotesNotes
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Parts

PartsPartsParts

17S84317S84317S843 TankTankTank ControlControlControl ModuleModuleModule KitKitKit

RefRefRef PartPartPart DescriptionDescriptionDescription QtyQtyQty
1 — — — DISPLAY KIT, control

module; includes
item 1a; see manual
332013 for approvals
information about the
bare ADCM module

1

1a▲ 16P265 LABEL, warning,
English

1

1b▲ 16P265 LABEL, warning,
French

1

1c▲ 16P265 LABEL, warning,
Spanish (shipped
loose)

1

2 24P823 BRACKET KIT,
control module;
includes items 2a–2d

1

RefRefRef PartPartPart DescriptionDescriptionDescription QtyQtyQty
2a — — — BRACKET, control

module
1

2b — — — LATCH, spring 1
2c — — — SCREW, cap, socket

head; M5 x 16 mm
1

2d — — — RIVET, blind 2

▲ Replacement safety labels, tags, and cards are
available at no cost.

Items marked — —— are not available separately.

Cable (C) is shown for reference but is not included
in the kit. Order desired length separately. See
Cable Connection, page 5 .
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Appendix A: Modbus Variable Map

AppendixAppendixAppendix A:A:A: ModbusModbusModbus VariableVariableVariable MapMapMap
To communicate through fiber optics with the tank,
refer to the appropriate hardware in the Intelligent
Paint Kitchen manual 3A4030, which indicates
various options for connecting fiber optic cables from
the control module to the non-hazardous area. The
following table lists Modbus registers available to a
PC or PLC located in the non-hazardous area.

Table 4 shows the registers needed for basic
operation, monitoring, and alarm control features.

Tables 5 and 6 provide bit definitions as needed for
certain registers. Table 7 shows the units and how to
convert the register value to a unit value.

Refer to the Modbus communication settings selected
in Setup Screen 6, page 12.

TableTableTable 444 ModbusModbusModbus RegistersRegistersRegisters

ADCMADCMADCM
ModbusModbusModbus
RegisterRegisterRegister

PumplessPumplessPumpless IPKIPKIPK ParameterParameterParameter NameNameName RegisterRegisterRegister
AccessAccessAccess

Notes/UnitsNotes/UnitsNotes/Units

406100 Secs Counter Read Only

406101 Tank Control Status Bits Read Only See Table 7 Tank Control Status and
Control Bits, page 21

406102 ADCM Input Status Bits Read Only See Table 8 ADCM Input Bits, page 21

406103 ADCM Output Bits Read / Write See Table 9 ADCM Output Bits, page 21

406104 Analog Output #1 % (4 - 20 ma) Read 0-100

406105 Primary VFD Enable Status Read / Write 0=Off 1=On

406106 Primary Actual Tank Level #1 Pct Read 0-100

406107 TBD Read / Write

406108 Analog Output #2 % (4 - 20 mA) Read / Write

406109 Secondary VFD Enable Status Read / Write 0=Off 1=On

406110 Secondary Actual Tank Level #2 Pct Read 0-100

406111 TBD Read / Write

406112 Fill Pump Reed Switch Count Read / Write 0-65535

RRR

UUU

NNN

406113 Primary Tank Freeze Level Read 0-100
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Appendix A: Modbus Variable Map

ADCMADCMADCM
ModbusModbusModbus
RegisterRegisterRegister

PumplessPumplessPumpless IPKIPKIPK ParameterParameterParameter NameNameName RegisterRegisterRegister
AccessAccessAccess

Notes/UnitsNotes/UnitsNotes/Units

406119 Tank Control Events High Word Read Only See Table 5 Lower Word, page 19

406120 Tank Control Events Low Word Read Only See Table 5 Lower Word, page 19

406121 Configuration Bits Read / Write See Table 10 Configuration Bits, page 21

406122 Primary Tank Level High Alarm
Setpoint

Read / Write 0-100

406123 Primary Tank Fill Target Read / Write 0-100

406124 Primary Tank Fill Level Read / Write 0-100

406125 Primary Tank Level Low Alarm
Setpoint

Read / Write 0-100

406126 Secondary Tank Level Low Deviation Read / Write 0-100

406127 Secondary Tank Level Low Alarm
Setpoint

Read / Write 0-100

406128 TBD Read / Write 0-65535

406129 TBD Read / Write 0-65535

406130 TBD Read / Write 0-65535

406131 TBD Read / Write 0-65535

406132 TBD Read / Write 0-65535

406133 TBD Read / Write 0-65535

406134 TBD Read / Write 0-65535

406135 TBD Read / Write 0-65535

406136 Pump Fill Timer Set Point (seconds) Read / Write 0-65535

406137 Fill Pump High Speed Alarm Read / Write 0-65535

406138 Fill Pump High Speed Deviations Read / Write 0-65535

406139 Pressure Units Read / Write 0 = Psi
1 = bar
2 = Kpa

406140 Agitator Speed Units Read / Write 0 = Percent
1 = Hertz
2 = RPM

406141 Flow Units Read / Write 0 = Liter/min
1 = Gallons/min
2 = cc/min
3 = oz/min
4 = Cycles/min

406142 Auxiliary I/O Function Read / Write 0 = Reed Switch Count (Aux In)
1 = Agitator Halt (Aux In)
2 = High Level Primary (Aux Out)
3 = Low Level Primary (Aux Out)
4 = Low Level Secondary (Aux Out)
5 = PLC (Aux Out)

406143 Auxiliary Input Function Read / Write 0 = Reed Switch Count
1 = Agitator Halt

CCC
OOO
NNN
FFF
III
GGG
UUU
RRR
AAA
TTT
III
OOO
NNN

406144 Primary Tank Freeze Low Alarm Read / Write 0-100
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Appendix A: Modbus Variable Map

NOTE:NOTE:NOTE: See Error Code Troubleshooting, page 14, for a description of each alarm.

TableTableTable 555 LowerLowerLower WordWordWord

BitBitBit EventEventEvent TypeTypeType EventEventEvent CodeCodeCode EventEventEvent NameNameName

0 Deviation P6C(A/B) Pressure Transducer Error

1 Deviation CAGX Modbus Communications Lost

2 Alarm L4A0 Primary Tank High Alarm

3 Deviation L3A0 Primary Tank High Deviaton

4 Alarm L1A0 Primary Tank Low Alarm

5 Deviation L2A0 Primary Tank Low Deviation

6 Alarm L1B0 Secondary Tank Low Alarm

7 Deviation F2F0 No Flow Fill Pump Deviation

8 Alarm F1F0 No Flow Fill Pump Alarm

9 Deviation C3GX Modbus Communications Lost Deviation

10 Alarm L6CA Port 8 4 to 20 mA open circuit

11 Alarm L6CB Port 9 4 to 20 mA open circuit

12 Alarm L1AF Primary Tank Freeze Alarm

13 — — —

14 — — —

15 — — —
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Appendix A: Modbus Variable Map

TableTableTable 666 AlarmAlarmAlarm BitsBitsBits

404119404119404119 --- TankTankTank ControlControlControl EventsEventsEvents HighHighHigh WordWordWord

Bit Event Type Event Code Event Name

0 Reserved Reserved Reserved

2 Reserved Reserved Reserved

3 Reserved Reserved Reserved

4 Reserved Reserved Reserved

5 Reserved Reserved Reserved

6 Reserved Reserved Reserved

7 Reserved Reserved Reserved

8 Reserved Reserved Reserved

9 Reserved Reserved Reserved

10 Reserved Reserved Reserved

11 Reserved Reserved Reserved

12 Reserved Reserved Reserved

13 Reserved Reserved Reserved

14 Reserved Reserved Reserved

15 Reserved Reserved Reserved

404120404120404120 --- TankTankTank ControlControlControl EventsEventsEvents LowLowLow WordWordWord

Bit Event Type Event Code Event Name

0 Deviation P6C(A/B) Pressure Sensor A (Port 7) not detected
Pressure Sensor B (Port 10) not detected

1 Deviation CAGX PLC handshake dropped while fill solenoid output on

2 Alarm L4A0 Primary tank high

3 Alarm L1A0 Primary tank low

4 Deviation L2A0 Primary tank low

5 Deviation L3B0 Primary tank high

6 Deviation L1B0 Secondary tank low

7 Deviation F2F0 No or low flow with fill pump on
No tank level change detected

8 Alarm F1F0 No or low flow with fill pump on
No tank level change detected

9 Deviation C3GX Modbus communication is down

10 Alarm L6CA Radar level sensor A (Port 8) not detected

11 Alarm L6CB Radar level sensor B (Port 9) not detected

12 Alarm L1AF Primary tank level dropped below off production tank level
percentage

13 Reserved Reserved Reserved

14 Reserved Reserved Reserved

15 Reserved Reserved Reserved
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TableTableTable 777 TankTankTank ControlControlControl StatusStatusStatus andandand ControlControlControl BitsBitsBits

406101406101406101 --- PumpPumpPump StatusStatusStatus BitsBitsBits

BitBitBit DescriptionDescriptionDescription

0 Reserved

1 Reserved

2 Reads 1 if there are any active alarms

3 Reads 1 if there are any active deviations

4 Reads 1 if there are any active advisories

5 Setup changed

others Reserved for future use

TableTableTable 888 ADCMADCMADCM InputInputInput BitsBitsBits

BitBitBit DescriptionDescriptionDescription

0 Reserved

1 Reserved

2 Primary Agitator
0 = Run Agitator
1 = Halt Agitator

3 Secondary Agitator
0 = Run Agitator
1 = Halt Agitator

Others Reserved for future use

TableTableTable 999 ADCMADCMADCM OutputOutputOutput BitsBitsBits

BitBitBit DescriptionDescriptionDescription

0 Fill Pump Solenoid
0 = Off
1 = On

1 Auxiliary Solenoid
0 = Off
1 = On

2 Primary Agitator Enable
0 = Agitator Off
1 = Agitator On

3 Secondary Agitator Enable
0 = Agitator Off
1 = Agitator On

Others Reserved for future use

TableTableTable 101010 ConfigurationConfigurationConfiguration BitsBitsBits

BitBitBit DescriptionDescriptionDescription

0 Local/Remote Control
0 = Local
1 = Remote

1 Off Production
0 = Disabled
1 = Enabled

2 Primary Tank High Event Type
0 = Deviation
1 = Alarm

3 Secondary Tank High Event
0 = Deviation
1 = Alarm

Others Reserved for future use

3A5991C 21



Appendix A: Modbus Variable Map

TableTableTable 111111 UnitsUnitsUnits

UnitUnitUnit TypeTypeType SelectableSelectableSelectable UnitsUnitsUnits UnitsUnitsUnits RegisterRegisterRegister ConvertingConvertingConverting registersregistersregisters tototo
unitunitunit valuesvaluesvalues

RegisterRegisterRegister valuevaluevalue forforfor 111 unitunitunit

Pressure Percent n/a Pressure = Register 1 = 1% Pressure

psi 403208 = 0 Pressure = Register 1 = 1 psi

Bar 403208 = 1 Pressure = Register/10 10 = 1.0 Bar

Pressure

MPa 403208 = 2 Pressure = Register/100 100 = 1.00 Mpa

Speed Cycles/min n/a Speed = Register/10 10 = 1.0 cycle/min

Liters/min 403210 = 0 Flow = Register/10 10 = 1.0 L/min

Gallons/min 403210 = 1 Flow = Register/10 10 = 1.0 Gal/min

cc/min 403210 = 2 Flow = Register 1 = 1 cc/min

oz/min 403210 = 3 Flow = Register 1 = 1 oz/min

Flow

Cycles/min 403210 = 4 Flow = Register/10 10 = 1.0 cycle/min

Liters 403209 = 0 Volume = 1000*High +
Low/10

0 (High) / 10 (Low) = 1.0
L

Volume†

Gallons 403209 = 1 Volume = 1000*High +
Low/10

0 (High) / 10 (Low) = 1.0
Gal

Cycles†† Pump Cycles n/a Cycles = 10000*High +
Low

0 (High) / 1 (Low) = 1
cycle

† Example of converting volume register reading to units: If the reading for register 404106 (volume high word) is 12,
and the reading for register 404107 (volume low word) is 34, the volume is 12003.4 liters. 12 * 1000 + 34/10 = 12003.4.

†† Example of converting cycles register reading to units: If the reading for register 404108 (cycles high word)
is 75, and the reading for register 404109 (cycles low word) is 8000, the volume is 758,000 cycles. 75 * 10000
+ 8000 = 758000.
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Appendix B: Tank Control Module Programming

AppendixAppendixAppendix B:B:B: TankTankTank ControlControlControl ModuleModuleModule ProgrammingProgrammingProgramming

WARNINGWARNINGWARNING

FIREFIREFIRE ANDANDAND EXPLOSIONEXPLOSIONEXPLOSION HAZARDHAZARDHAZARD

To help prevent fire and explosion, do not connect,
download, or remove the token unless the Tank
Control Module unit is removed from the hazardous
(explosive atmosphere) location.

• During the upgrade, data in the module may be
reset to factory default settings. Record all settings
and user preferences before the upgrade, for ease
of restoring them.

• The latest software version for each system can be
found at www.graco.com.

SoftwareSoftwareSoftware UpgradeUpgradeUpgrade InstructionsInstructionsInstructions

NOTE:NOTE:NOTE: If the software on the token is the same
version that is already programmed on the module,
nothing will happen (including flashing red light).
No harm can be done by attempting to program the
module multiple times.

1. Remove power from the Graco Control Module
by turning off the system power.
NOTE:NOTE:NOTE: Alternately, the software update can
be done without removing power by using the
system reset button on Setup Screen 16 (date
and time) to initiate the update after the token
has been inserted.

2. Remove the module from the hazardous location.
3. Remove the access cover (C).

4. Insert and press the token (T) firmly into the slot.
NOTE:NOTE:NOTE: The token has no preferred orientation.

5. Supply electrical power to the Graco Control
Module.

6. The red indicator light (L) flashes while the
software is being loaded on the display. When
the software is completely loaded, the red light
turns off.

NOTICENOTICENOTICE
To prevent corrupting the software, do not
remove the token, turn off the system power,
or disconnect any modules until the status
screen indicates that updates are complete.
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7. The following screen appears when the display
turns on:

Communications with motors established.
8. Wait for the update to complete.

NOTE: The approximate time until completion is
shown along the bottom of the progress bar.

9. Verify that the update is complete. The icon
indicates if the update succeeded or failed. If the
update was successful, remove the token (T)
from the slot.

IconIconIcon DescriptionDescriptionDescription

Update successful

Update unsuccessful

Update complete; no change
necessary

10. Press the software update key to continue.
If the token is still inserted, the remote loading
procedure begins. Return to step 5 if the update
restarts.

11. Remove power from the Graco Control Module
by turning off the system power.

12. If the token is still inserted, remove it from the
slot.

13. Reinstall the access cover and secure it with
screws (S).
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Technical Specifications

TechnicalTechnicalTechnical SpecificationsSpecificationsSpecifications
USUSUS MetricMetricMetric

Operating Temperature 32° to 122° F 0° to 50° C

Storage Temperature -22° to 140° F -30° to 60° C

Non-Hazardous Location Power Supply
Requirements
NOTE: Use recommended power supply
PN 16V680

15 VDC, 500 mA minimum

Weight

Control Module 1.5 lb 0.68 kg

Mounting Bracket 1 lb 0.45 kg

Mounting Bracket Material Painted and zinc-plated carbon steel. Contains less than 10% by
mass of aluminum+magnesium+titanium+zirconium,
AND
Contains less than 7.5% by mass of magnesium+titanium+zirconium

Humidity 0 to 95 percent, non-condensing

Display housing is solvent resistant.
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GracoGracoGraco StandardStandardStandard WarrantyWarrantyWarranty

Graco warrants all equipment referenced in this document which is manufactured by Graco and
bearing its name to be free from defects in material and workmanship on the date of sale to the original
purchaser for use. With the exception of any special, extended, or limited warranty published by
Graco, Graco will, for a period of twelve months from the date of sale, repair or replace any part of the
equipment determined by Graco to be defective. This warranty applies only when the equipment is
installed, operated and maintained in accordance with Graco’s written recommendations.
This warranty does not cover, and Graco shall not be liable for general wear and tear, or any
malfunction, damage or wear caused by faulty installation, misapplication, abrasion, corrosion,
inadequate or improper maintenance, negligence, accident, tampering, or substitution of non-Graco
component parts. Nor shall Graco be liable for malfunction, damage or wear caused by the
incompatibility of Graco equipment with structures, accessories, equipment or materials not supplied
by Graco, or the improper design, manufacture, installation, operation or maintenance of structures,
accessories, equipment or materials not supplied by Graco.
This warranty is conditioned upon the prepaid return of the equipment claimed to be defective to an
authorized Graco distributor for verification of the claimed defect. If the claimed defect is verified,
Graco will repair or replace free of charge any defective parts. The equipment will be returned to
the original purchaser transportation prepaid. If inspection of the equipment does not disclose any
defect in material or workmanship, repairs will be made at a reasonable charge, which charges may
include the costs of parts, labor, and transportation.
THISTHISTHIS WARRANTYWARRANTYWARRANTY ISISIS EXCLUSIVE,EXCLUSIVE,EXCLUSIVE, ANDANDAND ISISIS INININ LIEULIEULIEU OFOFOF ANYANYANY OTHEROTHEROTHER WARRANTIES,WARRANTIES,WARRANTIES, EXPRESSEXPRESSEXPRESS
OROROR IMPLIED,IMPLIED,IMPLIED, INCLUDINGINCLUDINGINCLUDING BUTBUTBUT NOTNOTNOT LIMITEDLIMITEDLIMITED TOTOTO WARRANTYWARRANTYWARRANTY OFOFOF MERCHANTABILITYMERCHANTABILITYMERCHANTABILITY OROROR
WARRANTYWARRANTYWARRANTY OFOFOF FITNESSFITNESSFITNESS FORFORFOR AAA PARTICULARPARTICULARPARTICULAR PURPOSE.PURPOSE.PURPOSE.
Graco’s sole obligation and buyer’s sole remedy for any breach of warranty shall be as set forth above.
The buyer agrees that no other remedy (including, but not limited to, incidental or consequential
damages for lost profits, lost sales, injury to person or property, or any other incidental or consequential
loss) shall be available. Any action for breach of warranty must be brought within two (2) years of
the date of sale.
GRACOGRACOGRACO MAKESMAKESMAKES NONONO WARRANTY,WARRANTY,WARRANTY, ANDANDAND DISCLAIMSDISCLAIMSDISCLAIMS ALLALLALL IMPLIEDIMPLIEDIMPLIED WARRANTIESWARRANTIESWARRANTIES OFOFOF
MERCHANTABILITYMERCHANTABILITYMERCHANTABILITY ANDANDAND FITNESSFITNESSFITNESS FORFORFOR AAA PARTICULARPARTICULARPARTICULAR PURPOSE,PURPOSE,PURPOSE, INININ CONNECTIONCONNECTIONCONNECTION WITHWITHWITH
ACCESSORIES,ACCESSORIES,ACCESSORIES, EQUIPMENT,EQUIPMENT,EQUIPMENT, MATERIALSMATERIALSMATERIALS OROROR COMPONENTSCOMPONENTSCOMPONENTS SOLDSOLDSOLD BUTBUTBUT NOTNOTNOTMANUFACTUREDMANUFACTUREDMANUFACTURED
BYBYBY GRACO.GRACO.GRACO. These items sold, but not manufactured by Graco (such as electric motors, switches,
hose, etc.), are subject to the warranty, if any, of their manufacturer. Graco will provide purchaser with
reasonable assistance in making any claim for breach of these warranties.
In no event will Graco be liable for indirect, incidental, special or consequential damages resulting
from Graco supplying equipment hereunder, or the furnishing, performance, or use of any products or
other goods sold hereto, whether due to a breach of contract, breach of warranty, the negligence of
Graco, or otherwise.
FOR GRACO CANADA CUSTOMERS
The Parties acknowledge that they have required that the present document, as well as all documents,
notices and legal proceedings entered into, given or instituted pursuant hereto or relating directly or
indirectly hereto, be drawn up in English. Les parties reconnaissent avoir convenu que la rédaction
du présente document sera en Anglais, ainsi que tous documents, avis et procédures judiciaires
exécutés, donnés ou intentés, à la suite de ou en rapport, directement ou indirectement, avec les
procédures concernées.

GracoGracoGraco InformationInformationInformation
For the latest information about Graco products, visit www.graco.com.
For patent information, see www.graco.com/patents.
ToToTo placeplaceplace ananan order,order,order, contact your Graco Distributor or call to identify the nearest distributor.
Phone:Phone:Phone: 612-623-6921 ororor TollTollToll Free:Free:Free: 1-800-328-0211 Fax:Fax:Fax: 612-378-3505

All written and visual data contained in this document reflects the latest product information available at the time of publication.
Graco reserves the right to make changes at any time without notice

Original Instructions. This manual contains English. MM 3A5991

GracoGracoGraco Headquarters:Headquarters:Headquarters: Minneapolis
InternationalInternationalInternational Offices:Offices:Offices: Belgium, China, Japan, Korea

GRACOGRACOGRACO INC.INC.INC. ANDANDAND SUBSIDIARIESSUBSIDIARIESSUBSIDIARIES ••• P.O.P.O.P.O. BOXBOXBOX 144114411441 ••• MINNEAPOLISMINNEAPOLISMINNEAPOLIS MNMNMN 55440-144155440-144155440-1441 ••• USAUSAUSA
CopyrightCopyrightCopyright 2018,2018,2018, Graco,Graco,Graco, Inc.Inc.Inc. AllAllAll GracoGracoGraco manufacturingmanufacturingmanufacturing locationslocationslocations areareare registeredregisteredregistered tototo ISOISOISO 9001.9001.9001.

www.graco.com
Revision C, November 2019
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