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Operation Features

The Universal Pump Control Manifold (UPC-M) is available in AC, DC or Brushless Motor
Configuration

The UPC-M can be configured at the factory to operate all TXAM Pumps

Up to 16 Injection Points can be configured per UPC-M

A common Setup and Operations, Independent of the Pump Type

Watertight Enclosure with a Seven-button Keypad and 2 x 20 Line Display

Built-in Modbus Interface to Allow Connection to a Modbus Master

A 4-20mA input for external closed loop control of the pump or can be used for tank level
monitoring

Optional Temperature Probe allows for Multipoint Temperature Controlled Operation
Pump Prime and Rate Check Features with Manifold Valve Control

Heartbeat LED to indicate controller in operation

Low Battery Shutdown for DC powered units

Inhibit or Run Switch for Dry Contact Input

The UPC-M may be configured for any of the following operations:

Quarts per Day Manifold Control x 8 injection points

Quarts per Day Manifold Control x 16 injection points

Quarts per Day Manifold Control 2 x 8 injection points (dual mode)

On Time / Off Time Manifold Control x 8 injection points in Seconds

On Time / Off Time Manifold Control x 16 injection points in Seconds

On Time / Off Time Manifold Control 2 x 8 injection points in Seconds (dual mode)

General Specifications

Nominal Battery Voltage: 12VDC (11 to 14 volts operating range)
AC version 120VAC (105 to 120VAC) 60Hz Single Phase

ABS Plastic enclosure (gasket) with mounting tabs/Holes
Temperature Control mode

Modbus connection and Remote Input by internal terminal block
Fuse Type: DC External 15 Amp recommended, AC External 3 Amp
BLDC max load current 4 amps @12VDC

AC max load current 2 amps @120VAC Single Phase

DC max load current 12 amps @12VDC

Single motor connection only, Max load 1/5 HP

Dimensions: 4.7" wide by 4.7" long by 2.2” deep

Environmental Conditions

Operating Temperature Range: -30 to +50°C
Humidity Range 0 to 95% non-condensing

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
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e Max Altitude: 2000 m

Controller

A seven-button keypad is used for Pump operation control along with a two-line display that displays

information as well as prompts for setup, mode selection, rate setting and pump operation.

Additionally, the controller may be controlled solely by 4-20mA loop, Modbus or a dry contact inhibit or

run input.

@
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Figure 1 - Universal Pump Control Manifold

Operation

>

Always power off timer and disconnect prior to any work on pump

P>

External Fusing is required on all Controllers on Primary Side

When the UPC-M powers on, a quick self-test is per performed and pump motor type detection is
performed. The display will then show the controller firmware version and the information about the

operational settings along with the motor type (BLDC, AC, or DC).

ON/OFF Button
Pressing the ON/OFF button to turn on and off the controller

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
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SETUP Button

Pressing the Setup button, a Setup Menu will display and guide you through a step by step on setting up
the controller. Use UP and DOWN buttons to change the value, press Enter button to Save and go to the
next setting.

1. Max Head Capacity — The amount of chemical that the pump is capable of pumping per day
(Range: 1 to 500 Gallons)
2. Temperature Control — Enable / Disable (Temperature Range: 20 to 70°F)
3. Remote Contact Use:
a. Status In Only — Use only for information to SCADA system to show the status of the dry
contact (Open/Closed)
b. Inhibit Input — Select this option to stop operation when the dry contact is closed
Flow Switch Input — Select this option with a connected flow switch to pass flow/no flow
information to the SCADA system
d. Run Switch Input — Select this option to enable operation when the dry contact is closed
4. Low Voltage Shutdown — Low voltage shutdown setpoint (Range: 10.8 to 14V, default is 12V)

To run a rate check (prime cycle), hold down the Setup key for 5 or more seconds and then release it.
The way a rate check works with the UPC-M is that it will prompt to select a valve and amount (either
time or quarts) to run the rate check. Use UP/DOWN button to select different valve and/or amount to
run. The actual selected Mode will determine the amount unit the rate check will use (the amount for
Manifold QpD Mode will be quarts and for Timer Mode will be seconds). Press the Setup Button while
in the rate check mode will exit the rate check cycle.

One of the important questions which is critical is the Max Head Capacity. This is the amount of
chemical that the pump is capable of pumping per day. This capacity is used for all rate calculations.
Setting this parameter correctly will improve pump accuracy and adjustments will hone into an accurate
rate. Watching the tank sight glass when performing a rate check will help to determine the Max Head
Capacity.

MODE Button

Pressing the MODE button will allow you to cycle through different modes of operation. The display will
display the operational mode and then by using the up/down buttons allow selections of the other
modes which are:

e Manifold Quarts/Day — Used for only 8 solenoids

e Manifold Qts/Day x 16 — Used when all 16 solenoids will operate separately

e Manifold Qts/D 2 x 8 — Used when 1/9, 2/10, 3/11, 4/12, 5/13, 6/14, 7/15, 8/16 will operate at
the same time

e Manifold Time Based — Used for only 8 solenoids

e Manifold Timer x 16 — Used when all 16 solenoids will operate separately

e Manifold Timer 2x8 — Used when solenoid 1/9, 2/10, 3/11, 4/12, 5/13, 6/14, 7/15, 8/16 will
operate at the same time

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
TXAM Pumps QA Department.
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RATE Button

Pressing the RATE button this allows you to change the rate for each individual injection point. For
example, the number of quarts being pumped, or the On/Off time. Always press the enter key after a
selection for the rate to take effect. Some rate changes will not take effect until the next cycle.

The pump will only run only when a valve is open. The pump will run continuously as one valve closes
and the next valve opens. The pump will turn off when the last valve is closed.

Manifold Time Based allows entering the amount of time each solenoid (valve) will be opened. The
valves are numbered 1 to 8 or 1 to 16 depending on which mode was selected. The Rate Menu will be
prompted to select an ON time (valve open and pump run time) for each valve. This time has a range
from 0 to 60 seconds. (Zero means skip the valve). Next will be prompted for an off time with a range of
1 to 240 seconds. This is the delay time after the last valve closes and before reopening valve number 1.
This is the time when no valve is open and before the cycle starts over.

Manifold Quarts/Day allows setting the amount of quarts to pump from each line (valve) each day. The
range is 0 to 200 quarts. If zero is set it means this valve will not be used. If the total quarts (total
amount of quarts for all valves) is more than the pump is capable of pumping, a message will appear on
the screen requesting you re-enter new rates.

Other Button Functions

The Rate Menu will display after the Setup or Mode Setup is completed. While in normal operation,
pressing either the SETUP or MODE button will stop the pump and the corresponding Setup or Mode
Menu will display depending which button was pressed.

Pressing the DOWN button while in normal operation will display several types of information.

The display will automatically blank out after a few minutes when no buttons have been pressed. While
there is a blanked display, the first button press will bring the display back on. Note the green LED in the
upper left corners flashes each second to indicate the controller is powered on.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
TXAM Pumps QA Department.
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Installation

hazards to personnel and property.

This product should only be installed by a qualified person familiar with its operation and
associated hazards. The National Electrical Code (NEC), local and safety codes, and when
applicable, the Occupational Safety and Health Act (OSHA) should be observed to reduce

Refer to Drawing 1087-11-0400, Rev. A (Hole and Label Positions) before drilling holes for cable entry
glands. Refer to Drawing UPC-B-808040-G Rev O for gland installation.

AWARNING

/\ AVERTISSEMENT

unless the area is free of ignitable
concentrations.

WARNING - Explosion hazard. Do | AVERTISSEMENT - Risque d'explosion. Ne
not disconnect while the circuit is live or

pas déconnecter lorsque le circuit est sous
tension ou a moins que la zone soit exempte
de concentrations inflammables.

A\WARNING

/\ AVERTISSEMENT

suitability for Class 1, Division 2.

Substitution of components may impair

substitution de composants peut nuire a la
classe 1, division 2.

A\WARNING

Open circuit before removing cover. Keep cover tight while circuits are alive.

AAVERTISSEMENT

Ouvrir le circuit avant de retirer le couvercle. Gardez le couvercle bien fermé
pendant que les circuits sont en vie.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
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Connection Terminals
UPC-M-DC Connections

. UNIVERSAL DC BASE
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ilcys 4-20ma Loop Ground
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Figure 2 - UPC-M-DC Connections

If an optional connection is made to TB3 and/or TB4, such cable entry into box shall be provided with
bushings and strain relief. Wire should be instrument type AWG 20 or 22, (Max Current 100 milliamps).
Field installed conductors shall be segregated from live parts and the factory installed conductors by
arranging the location of the opening away from the terminals or other live uninsulated parts and
factory wiring so that a minimum permanent % inch (6.4mm) is maintained.

No field connection is allowed using quick connect terminals.

A

UPC-M-DC Input Power and Motor Connection are terminals blocks with
screw connection with tension sleeve are rated for 10 AWG to 24 AWG,
(24amps max rated). Wire strip length 8mm, Tightening torque min
0.5Nm, max 0.6Nm.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
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UPC-M-BLDC Connections
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Figure 3 - UPC-M-BLDC Connections

Normal wiring requirement for operation for a BLDC motor will be the Power connection which consist

of two wires and the Motor connection consisting of three power wires and 5 sensor wires. Reference

Drawing UPC-W-808040-BL Rev 0, for the wiring diagram. The wiring entering the enclosure shall enter
via the hole locations as indicated by the hole location drawing (Drawing 1087-11-0400, Rev. A).

screw connection with tension sleeve are rated for 10 AWG to 24 AWG,
(24amps max rated). Wire strip length 8mm, Tightening torque min
0.5Nm, max 0.6Nm.

: UPC-M-BLDC Input Power and Motor Connection are terminals blocks with

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
TXAM Pumps QA Department.
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Any auxiliary wire connections shall enter through the aux connections entry hole. These wires are
instrument type and limited to connections of a temperature probe cable (TXAM Part# HBT442-TEMP-
1), three wires for a Modbus connection, and either a two-wire dry contact connection or a three wire 4-
20ma connection. Gland size may limit the number of wires that can enter. All wires and cables must be
securely fastened where they enter, so that tugging on a cable or wire from outside the box will not pull
wires loose from their terminations inside. Control, signal, and communications wiring must be
separated from power conductors.

Wire colors show are the factory supplied cable wire colors; the colors shown in (brackets) are the colors
of the internal wires in the junction box of a Bodine Brushless motor. The last line of information is the
actually electrical signals of the motor connection. UPC-BLDC is for one 12VDC Brushless Motor
connection only, Max motor rating 1/5 HP.

Reference Drawing UPC-W-808040-BL Rev 0, for wiring diagram.

If the box lid is opened verify that the ribbon cable between PC boards is
securely connected and properly routed and secured away from any heat
sink and/or field wiring.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
TXAM Pumps QA Department.
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UPC-M-AC Connections
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Motor Connection  Modbus

Connection

Figure 4 - UPC-M-AC Connections

Normal wiring requirement for operation for an AC motor will be the Power connection which consist of
three wires, a fuse connection of two wires and the Motor connection consisting of three wires.
Reference Drawing UPC-W-808040-AC Rev 0, for the wiring diagram. The wiring entering the enclosure
shall enter via the hole locations as indicated by the hole location drawing (Drawing 1087-11-0400, Rev.
A).

Standard Wiring Color Code for UPC-M-AC
Line | Black or Brown
Neutral | White or Blue

Ground | Green or Green/Yellow
Note: 120VAC only (105 to 120VAC, 60 Hz) Single Phase.

UPC-AC is for one 120VAC single phase Motor connection only, Max motor rating 1/5 HP.

Two spade lugs connect to Fuse holder (typically a 5mm x 20mm 3 amps Slow Blow fuse)
Reference Drawing UPC-W-808040-AC Rev 0, for wiring diagram.

! UPC-M-AC Input Power and Motor Connection are terminals blocks with

screw connection with tension sleeve are rated for 12 AWG to 24 AWG,

(24amps max rated). Wire strip length 8mm, Tightening torque min
0.5Nm, max 0.6Nm.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
TXAM Pumps QA Department.
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Manifold Valve Control Board Connections

Refer to Drawing 10-000-172 for wiring to the UPC-M-BLDC model and Drawing 10-000-173 for wiring to
the UPC-M-AC model.

Connection to TB3 (12VDC Power Input), TB4 and TB5 (SOLVs) should be instrument type wire of 18
AWG minimum. Connection to TB1 (UPC-M Comm) should be instrument type wire of 20 or 22 AWG.

There shall not be any field installed conductors connecting to this board.
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Figure 5 - MCVB-8 Connections

A single Manifold Valve Control Board (MVCB) controls eight Solenoids for valve/manifold. Up to 16
valves can be controlled by connecting 2 x MVCB boards to any UPC-M models.

When all valves are closed the LED flashes each second and if any valve is open the LED flashes fast.

When power is applied to the MVCB TB3 (12 VDC Power Input) all valves are closed. Terminal block TB1
(UPC-M Comm) is the connections for the control commands that come from the UPC-M units.

To operate with UPC-M, all the DIP switches on the board must be OFF for 8 valves configuration (1 x
MVCB). Set DIP switch 1 position on the 2" MVCB to ON for 16 valves configuration (2 x MVCBs).

The MVCB board has a test button on it. Pressing this button will cause each valve to open for two
seconds, starting with valve 1. Once it cycles through all eight valves the test is over.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
TXAM Pumps QA Department.
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Conditions of Safe Use

This product should only be installed by a qualified person familiar with its
operation and associated hazards. The National Electrical Code (NEC),

A local and safety codes, and when applicable, the Occupational Safety and

Health Act (OSHA) should be observed to reduce hazards to personnel and

property.

When installed in the end product, consideration shall be given to the following:

1.

Equipment is to be installed in a certified enclosure that provides a degree of protection not less
than IP 54 or Type 3 that also, with respective to installation requirements meet the
requirements of UL 508 and/or CAN/CSA C22.2 No. 14-1 enclosure construction requirements,
including Ultraviolet Light exposure UL 746C requirements.

Equipment is provided to end-user with no entries; all entries are installed by the end-user and
shall conform to NEC and CSA wiring methods for Class | Division2.

Selection of field wiring should meet end use requirements, i.e. segregation/spacing, insulation,
temperature limits maintained in the final application.

The final assembly is to be reviewed and certified for the specific end-use application by an
authority having jurisdiction (AH)J).

CAUTION: Only copper (CU) wiring is acceptable for terminal block connections.

Connection to enclosure shall be made with Flex conduit (not rigid).

The continuity of the conduit system shall be provided by a metal-to-metal contact. Reference
kit # TXAM-UPC-Gkit. Reference Drawing UPC-B-808040-G Rev 0.

Spade Lug connections to S1 and S2 on the AC model shall be mechanically secured for electrical
continuity and then coated (dab of glue) with an adhesive, such as Kwiko A sealing cement AC1-
A or Chico A sealing compound. Quick connect type spade terminals may be used for Fuse
Holder wiring.

TRANSIENT SURGE SUPPRESSION SHALL BE INSTALLED ON THE LINE SIDE OF THIS EQUIPMENT
AND SHALL BE RATED 300 V (PHASE TO GROUND), 300 V (PHASE TO PHASE), SUITABLE FOR
OVERVOLTAGE CATEGORY IV, AND SHALL PROVIDE PROTECTION FOR A RATED IMPULSE
WITHSTAND VOLTAGE PEAK OF 900 V or equivalent.

10. UPC-M-BLDC requires an external fuse DC rated at 4 amps maximum.
11. UPC-M-AC requires a AC fuse rated for 120VAC 3 amps maximum.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
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APPENDIX A:

AWARN ING - EXPLOSION HAZARD, DO NOT REMOVE OR REPLACE LAMPS,

FUSES OR PLUG-IN MODULES (AS APPLICABLE) UNLESS POWER HAS BEEN
DISCONNECTED OR THE AREA IS FREE OF IGNITIBLE CONCENTRATIONS.

AWARN ING - EXPLOSION HAZARD. DO NOT DISCONNECT WHILE THE
CIRCUIT IS LIVE OR UNLESS THE AREA IS FREE OF IGNITABLE CONCENTRATIONS.

AWARN ING — Do not connect to a circuit supplied by a single-phase rectifier of the half-
wave or full-wave type.

Conductors of control circuits that are connected to the load side of the motor shall be protected
against over current. Over current protective devices shall be provided in each ungrounded
conductor, located no more than 12 inches (305mm) from the point where the conductor is
connected from the source of the power. All conductors shall be copper. A protective device
(fuse) shall be factory installed in a supplementary fuse holder.

All copper wire shall be rated at a minimum of 60 degree C (140 F). All wires shall have an
ampacity of at least 125 percent of the maximum full-load current. UPC-BLDC and UPC-DC
require minimum # 14 AWG, UPC-AC requires minimum #16 AWG.

A CAUTION - Use Copper (Cu) conductors only for all wiring. Recommended wire types
THW, THWN, SE, USE, or XHHW.

A CAUTION - To reduce the risk of ignition of hazardous atmospheres:
e Do not open unless the area is known free of Ignitable mixture of gas.
e Keep closed in operation.
e Substitutions of components may impair suitability for use in Class 1 Div. 2.

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting
TXAM Pumps QA Department.
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APPENDIX B:

UPC Manifold Modbus Registers Map

Address | Access Data Type | Function Code Descriptions Valid Values [ Ranges Comments

1=0N
40000 RfW UINT1E 3,6, 16 Operation On/Off 0=0FF
40001 RSW UINT16 3,6, 16 Timer Mode See Table 1 below for modes of operation
40002 RjwW UINT1E 3,6 16 Head Capacity Ramge: 0 to 500 GpD Pump Maximum Rate
40003 RSW UINT16 3,6 16 Run Setpoint Value Valve 1 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40004 RjW UINT16 3,6 16 Run Setpoint Value Valve 2 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40005 RjW UINT1& 3,6 16 Run Setpoint Value Valve 3 Timer Mode: 0-60 sec; QpD Mode: 0-200 gts Setpoint 0 to disable a channel
40006 RjW UINT16 3,6 16 Run Setpoint Value Valve 4 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40007 RjW UINT1E 3,6 16 Run Setpoint Value Valve 5 Timer Mode: 0-60 sec; QpD Mode: 0-200 gts Setpoint 0 to disable a channel
40008 RSW UINT16 3,6, 16 Run Setpoint Value Valve 6 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40009 RjW UINT18 3,6 16 Run Setpoint Value Valve 7 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40010 RSW UINT16 3,6, 16 Run Setpoint Value Valve 8 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40011 RjwW UINT1E 3,6 16 Run Setpoint Value Valve 5 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40012 RSW UINT1E 3,6, 16 Run Setpoint Value Valve 10 Timer Mode: 0-60 sec; QpD Mode: 0-200 gts Setpoint 0 to disable a channel
40013 RjW UINT16 3,6, 16 Run Setpoint Value Valve 11 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40014 R/W UINT1E 3,6, 16 Run Setpoint Value Valve 12 Timer Mode: 0-60 sec; QpD Mode: 0-200 gts Setpoint 0 to disable a channel
40015 RjwW UINT16 3 6 16 Run Setpoint Value Valve 13 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40016 RjW UINT1E 3,6 16 Run Setpoint Value Valve 14 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40017 RSW UINT16 3,6, 16 Run Setpoint Value Valve 15 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
40018 RjW UINT1& 3,6 16 Run Setpoint Value Valve 16 Timer Mode: 0-60 sec; OpD Mode: 0-200 gts Setpoint 0 to disable a channel
400159 RSW UINT16 3,6, 16 Setpoint for Valve OFF Time Timer Mode: 1-240 sec 1 Sec Off time minimum

Off temperature setpoint must be 4°F higher
40020 RSW UINT1E 3,6, 16 Temperature Off Setpoint Range: 20 to 70°F than the On temperature
On tempergture setpoint must be 4°F lower

40021 RjW UINT1E 3,6 16 Temperature On Setpoint Ramge: 20 to 70°F than the Off temperature

1=Enable
40022 RjW UINT1& 3,6 16 Temperature Enable 0 = Disable

0 = Status only

1 = Inhibit Switch

2 = Flow Switch
40023 RfW UINT16 3,6, 16 Set External Input Contact 3 = Run Switch
40024 RjW UINT1E 3,6 16 Low Voltage Shutdown Setpoint |Range: 108 to 140 (i.e. 10.8 to 14.0 Volts) Voltage = Setpoint x 0.1

0=3/16"

1=1/4"

2=3/8"

3=1f2"

4=3/8"

5=1"

6=15" Plunger size is used in calculating the
40025 RjW UINT16 3,6,16 Plunger Size F=2" K-Factor (register 40090 - injection rate per stroke)

Reproduce of this Manual in whole or part, by any means, for any purpose is prohibited. Additional copies may be obtained by contacting TXAM Pumps QA Department.
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1 = Single Head Number of head is used in calculating the
40026 RjW UINT16 3,6, 16 Head Count ? = Double Head K-Factor [register 40030 - injection rate per stroke)
40070 R UINT16 3 Software Version Control Version Mumber used for Internal Houskeeping functions
40071 R UINT1G 3 Software Released Date: Day SW Released Day (dd) used for Internal Houskeeping functions
40072 R UINT16 3 Software Released Date: Month |SW Released Month (mm) used for Internal Houskeeping functions
400732 R UINT1ge 3 Software Released Date: Year SW Released Year [yyyy) used for Internal Houskeeping functions
0= Run Mode (Mot Local Control)
1 = Setup Mode
2 = Mode Selection
3 = Rate Change
40074 R UINT1& 3 Local Control 4 = Rate Check None zero values indicate control is being done locally
0=DC
1=AC
40075 R UINT16 3 Motor/Pump Type 2 = Brushless Baseboard 1D
40076 R UINT16 3 Comm Count Increments with each modbus communication ommunication counter
40077 R UINT1g6 3 Write Error Count Increments with each modbus write error COMMURnIC3tion error counter
1 = Pump Running
40078 R UINT16 3 Pump Running 0 = Pump Not Running Pump running status
0x0001-0xFFFF = Valve(s) Opening None zero = valve opening [bits 0-15 indicate valve 1-16 opening)
40073 R UINT16 3 Valves Status 0 =Valves Closed 0 = All valves closed
Temperature Cold Status [register 40082] is set to 1 when
40080 R UINT1g 3 Temperature Sensor Ramge: 32 to +158°F temperature is less than 32°F
1 = Temperature sensor fault or open
40081 R UINT16 3 Temperature Sensor Fault 0 = Temperature sensor OK
0= above 32 degrees
40082 R UINT16 3 Temperature Status-COLD 1= below 32 degrees Temp sensor status for below 32 degrees
0 = temperture in operating range
40083 R UINT1g6 3 Temperature Inhibit 1 = putside temperature setpoints
40034 R UINT1G 3 Battery Voltage Range 80 to 200 (i.e. 8.0 to 20.0 volts) Battery Voltage = Incoming Value x 0.1
40085 R UINT16 3 Battery Min Voltage Ramge 8 to 20 volts Battery Min Voltage = Incoming Value x 0.1
Low voltage indicates battery voltage is less than
40036 R UINT1G 3 Battery Voltage OK 0 = low battery, 1 = battery OK Low Voltage Shutdown Setpoint [register 40024]
0= 0pen
40087 R UINT1g 3 External Input Contact 5tatus 1= Closed
40088 R UINT1G 3 Analog Input Analog Input on Terminal Block 164 = 4mA, 819 = 20mA
40083 R UINT1& 3 Stroke Counter-BLDC only 16-bit Counter will roll over at 1000 Increments with each motor revolution
Displacement per stroke (oz)
Used in accumulating the injection values for valves
40030 R UINT1& 3 K-Factor Injection Rate [oz) = Incoming Value x 0.0001 [registers 40140 to 40170]
40051 R UINT16 3 Motor Amps Motor Current--DC Motor ONLY 12.1 amps Incoming value x 0.1, this reading is only availiable on DC motor
0 = Flow QK
40052 R UINT16 3 Flow Switch Fault 1 = Flow fault or no flow
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0 = Pump OK This reading is only available on BLOC motor

40053 R UINT1E 3 Pump Failure-BLDC only 1 = Pump Failure Pump failure will halt operation

See note 2 for byte order
40140 RjwW FLOAT3Z 3, 16 Accumulator - Valve 1 0- 5,599 595 guarts, roll over at 10,000,000 Operation must be stopped to resst
40141 —

See note 2 for byte order
40142 R/W FLOAT32 3, 16 Accumulator - Valve 2 0 - 9,999 992 guarts, roll over at 10,000, 000 Jperation must be stopped to reset
40143 -

See note 2 for byte order
40144 RSW FLOAT3Z 3, 16 Accumulator - Valve 3 0 - 9,959 9959 guarts, roll over at 10,000,000 Operation must be stopped to resst
40145 -

See note 2 for byte order
40146 RjW FLOAT3Z 3, 16 Accumulator - Valve 4 0 - 9,959 9959 quarts, roll over at 10,000,000 Operation must be stopped to reset
40147 —

See note 2 for byte order
40148 RjW FLOAT3Z2 3, 16 Accumulator - Valve 5 0 - 9,959 9959 quarts, roll over at 10,000,000 Operation must be stopped to resst
40149 -

See note 2 for byte order
40150 RjwW FLOAT3Z 3, 16 Accumulator - Valve & 0 - 9,959 9959 guarts, roll over at 10,000 000 Operation must be stopped to resst
40151 -

See note 2 for byte order
40152 R/W FLOAT3Z 3 16 Accumulator - Valve 7 0 - 9,959 995 guarts, roll over at 10,000,000 Operation must be stopped to reset
40153 -

See note 2 for byte order
40154 RjW FLOAT3Z 3, 16 Accumulator - Valve 8 0 - 9,959 9959 guarts, roll over at 10,000,000 Operation must be stopped to resst
40155 —

See note 2 for byte order
40156 RfW FLOAT32 3, 16 Accumulator - Valve 3 0 - 9,999,999 quarts, roll over at 10,000,000 Operation must be stopped to reset
40157 —

See note 2 for byte order
40158 RjW FLOAT32 3, 16 Accumulator - Valve 10 0 - 9,999,999 guarts, roll over at 10,000,000 Operation must be stopped to resst
40159 -

See note 2 for byte order
40160 RSW FLOAT3IZ 3, 16 Accumulator - Valve 11 0- 9,999 995 guarts, roll over at 10,000, 000 Operation must be stopped to resst
40161 -

See note 2 for byte order
40162 RjwW FLOAT3Z 3, 16 Accumulator - Valve 12 0- 9,599 995 guarts, roll over at 10,000,000 Operation must be stopped to resset
40163 —

See note 2 for byte order
40164 RjW FLOAT3Z 3, 16 Accumulator - Valve 13 0- 59,5999 595 quarts, roll over at 10,000,000 Operation must be stopped to resst
40165 —

See note 2 for byte order
40166 RjwW FLOAT3Z 3, 16 Accumulator - Valve 14 0 - 5,999,995 quarts, roll over at 10,000,000 Operation must be stopped to resst
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40167 -

See note 2 for byte order
40168 R/W FLOAT32 3, 16 Accumulator - Valve 15 0- 9,999,999 quarts, roll over at 10,000, 000 Operation must be stopped to reset
40169 -

See note 2 for byte order
40170 R/W FLOAT3Z 3, 16 Accumulator - Valve 16 0- 5,959,595 quarts, roll over at 10,000,000 Operation must be stopped to resst
40171 —

NOTES: 1. UINT16 registers are unsigned 16-bit integers with most significant byte first (no byte swapping).
2. FLOAT32 registers are |[EEE754 single-precision floating-point values with mast significant byte first (no byte or word swapping).
Exampie: [abcd] @ = most significant byte, d = least significant byte

Table 1:

Modes of Operation | Descriptions

0 = Manifold Qpl Quarts/Day for 1 to § Channels

1 = Manifold QpD 16 Quarts/Day for 1 to 16 Channels

2 = Manifold QpD 2x8 Quarts/Day for Dual 8 Channels [Run 2 Valves at Once)

3 = Manifold Timer Time Based Operation for 1 to 8 Channels

4 = Manifold Timer 16 Time Based Operation for 1 to 16 Channels

5 = Manifold Timer 2x8 Time Based Operation for Dual 8 Channels (Run 2 Valkves at Once)
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