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Welcome to the LI90 Quick Start

The LI90 Quick Start is meant to show some of the more common setup solutions to getting the LI90 up and running
quickly. If you run into an issue that is not addressed here or wish to install or set up with a non-standard
configuration, please address the LI90 Manual or refer to the Flowline website at www.flowline.com.
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We Do Your Level Best

Thank you for purchasing the Commander Controller (LI190). The LI90 Series is a general purpose level controller displaying
engineering units for up to four 4-20 mA continuous level sensor receivers and 6 programmable relays.

Unpacking the Commander Controller Front View

When unpacking the Loop-Powered Meter, thoroughly inspect the unit for any damage that
may have occurred during shipping. Be sure to report any damage, as well as any missing
parts or malfunctions to your supplier or Flowline.

3.780"
(96 mm)

About the Commander Controller

Before using the Commander Controller, here is some general information to help keep the «———— 3.780" (96 mm) ————»
unit at peak performance.

Temperature / Ventilation

The Commander Controllerds | ayout design a
properly and maintained within an ambient temperature range of between 0°C and +50°C.
Consider ventilation and temperature limitations when operating at the extreme ends of the
ambient temperature range. Should a cooling device be required, for example, allow
adequate clearance for ventilation.

‘ « 2.264"—> ’
(57.5 mm)

Side View
Orientation

When panel-mounted, there are no orientation restrictions on the Commander Controller.

Noise

Consider the impact on ventilation, temperatures and performance if noise suppression devices are needed. Be sure to maintain
an adequate distance between the controller and noisy devices such as relays, motor starters, etc.

Shock and Vibration

The Commander Controller has been designed to operate in typical industrial environments that may
inflict some shock and vibration on the unit. For applications that may inflict excessive shock and
vibration, please use proper dampening techniques or relocate the Commander to a location that
minimizes shock and/or vibration.

Configuration

Front Cover

The Commander Controller is configured through the Human Machine Interface (HMI) located on the
front cover.
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Mounting the Commander Controller
The Commander Controller can be mounted through a panel or on a DIN rail.

Panel Mounting

Panel design should be completed wit

requirements in mind. Use the standard cutoutfora%DIN:3. 6220 ( 92
3.6220 (92 mm). Use the four mounti

A mounting clip will attach to all four sides of the display. With this in mind,

panel mount accordingly: 1/4 DIN

1) Remove all connectors from the Commander Controller; CUT OUT 3.622"

2) Press the DIN rail clip up for passing the Commander Controller Panel Mounting
through the cutout;

. Panel Mounting cut-out
3) Verify that the Commander Contro

dust and debris, and has all corners secure;

4) Pass the Commander Controller through the cutout; }47 3.622" (92 mm) —»{

5  Insert each of the four mounting
case. One clip should be installed at each corner. Tighten each screw
so that the clip is held in place;

6) Tighten the screws on the clips so that the gasket is pressed against
the panel; and

7) Mounting is now complete.

DIN rail mounting

The Commander Controller is designed to clip onto a standard 35 millimeter DIN
rail. If your installation requires liquid or dust protection, make sure the controller
is placed in an appropriate sealed panel when mounting on the DIN rail. Use the
following steps to mount on the DIN rail.

1) Move the DIN rail clip to the lower position; 85 mim
2) Clip the ATop Clipso on the top o

3) Pressthe Commander Controller into place; and

4) Press the DIN rail clip up. A small flat-head screwdriver can be used in
the slot of the DIN rail clip if clearance is an issue.

( DIN Rail
Clip

The DIN rail connection does NOT provide an earth ground.

Only qualified personnel familiar with the construction and operation of this equipment and the hazards
involved should install, adjust, operate, or service this equipment. Read and understand all applicable
manuals in their entirety before proceeding. Failure to observe this precaution could result in severe bodily
injury or loss of life. All applicable codes and standards need to be followed in the installation of this product.

for (92 mm)

DIN Rail
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Grounding the Commander Controller

Ideally, a ground resistance measurement from equipment to earth is 0 ohms. This may actually turn out to be a bit higher. While
the U.S. National Electrical Code (NEC) states the resistance to ground shall not exceed 25 ohms, resistance to ground when
using the Commander Controller should not exceed 15 ohms from Commander Controller to ground. Resistance greater than 25

ohms can impede performance and possibly damage the Commander Controller.

Testing for a Good Ground

In order to test ground resistance, a Ground Resistance Tester must be used. A typical Ground Resistance Meter Kit contains a
meter, two or three wire leads, and two ground rods. Instructions are supplied for either a two-point or three-point ground test.

The diagram below shows a two-point ground connection test.

Ground Resistance Meter

ﬂ/-
Ground
Disconnected

from Service

s

g\

)/

AN

RS

N s

Ground R.od

[

// Metal Water Pipe or
Other Good Ground

Ground Connection Test Diagram

ground before making any other connections.

To avoid the risk of electric shock or burns, always connect the safety (or earth)
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Connections to the Commander Controller

Power Connections Receiving Connections (Transmitter/Sensor Inputs)
The Commander Controller has one grounding connection and  The Commander Controller can receive signals from up to four
power connections for 10-30 VDC. The configuration of the 4-20 mA sensors. The 24VDC power supply may be shared
LI90 series is retained if there is a power loss or power is with the Power terminal as well as the other transmitters.
turned off.

4 4 s 4 4
28 ©8 88 08
X mn X n X x X m
¥E B Pz =
-24\V/DC
Ground
Power Connections Sensor Input Connections

Transmitting Connections (Relay Outputs)

The Commander Controller can
control up to six relays, depending
on the application selection. These
relays can switch voltages up to 275
VAC, 30 VDC with a maximum
output current of 3 A at 250 VAC, TOTE B B R st s 1
resistive. All relays are Normally SPDT Relay
Open (NO) relays and may share
the same power source.

C5 R5 C4 R4 C3 R3 C2 R2 C1 R1 H4 H3 H2

User Supplied

COoM NO
NC o Relay 6 NO com Refay 1

com NO
NO O Relay 5 NO coM Relay 2
MAINS com NO
COM O Relay 4 NO oM Relay 3
Relay wiring example Relay Output Connections

Observe all safety regulations. Electrical wiring should be performed in accordance with all agency requirements
and applicable national, state, and local codes to prevent damage to the meter and ensure personnel safety.

Be sure to fuse the voltage measurement wires, locating them as close to the source as possible, to reduce the
risk of fire, electrical shock, or physical injury.

Fuses should be replaced with the same type and rating to protect against fire and shock hazards. Repeated fuse
failure. indicates a defective condition that will not clear bv reolacina the fuse.
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Some additional notes on safety:

e When connecting electric circuits or pulse-initiating equipment, open their related breakers. Do not make connections
to live power lines.

e Make connections to the module first; then connect the circuit to be monitored.
* Route power wires in a safe manner in accordance with good practice and local codes.

e Wear proper personal protective equipment including safety glasses and insulated gloves when making connections
to power circuits.

e Ensure hands, shoes, and floors are dry before making any connection to a power line.

e  Make sure the unit is turned OFF before making connection to terminals. Make sure all circuits are de-energized
before making connections.

e Before each use, inspect all cables for breaks or cracks in the insulation. Replace immediately if defective.

Starting the Commander Controller
Basic Startup

When the Commander Controller is powered for the first time, the user can select

the application to be used. Follow the instructions on the screen to choose the |
[¥] 1- 13N |u]u]

application. See below for a description of the three applications within the LI90 TIEET T
series. Press either F2 for Multi-Tank Application, F3 for Differential Level or F4 for [ Puip Tontrol ]

Pump Controller.

Multi-Tank Operation (Application #1)

Overview Sensor #1

This application is typically used to eliminate
the need of using one display for each
transmitter. This application can accept up to

four 4-20 mA input transmitters and will provide

a 3A SPST relay for each transmitter.
Relay #1

Overview Specs

Power: This application operates with12 to 24 Sen'sor#2 |
VDC power.

Incoming Data: The Commander Controller
accepts up to four 4-20 mA channels, powered

by 12 to 24 VDC power source.

Outgoing Data: Each channel is assigned a Relay #2

transmitting relay (4 relays total).

(o3}
v
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Differential Level Controller (Application #2)
Overview

This application is used to monitor the levels above and
below a rake and control a relay based upon the defined
differential between the two levels. In addition, a
differential alarm can be programmed as well as individual
alarms for each input.

Overview Specs

Power:  This application operates with12 to 24 VDC
power.

Incoming Data: The Commander Controller accepts up
to two 4-20 mA channels, powered by 12 to 24 VDC
power source.

Outgoing Data: Two alarm relays (one for each
channel) and two relays that activate based on differing
values from each channel.

Pump Controller (Application #3)
Overview

This application is used to provide multiple relay contacts
for a single 4-20 mA input. Relays 5 and 6 can be
combined to be programmed as duplexing / alternating
relays

Overview Specs

Power: This application operates with12 to 24 VDC
power.

Incoming Data: The Commander Controller accepts a
single 4-20 mA channel, powered by 12 to 24 VDC power
source.

Outgoing Data:  Six relays are available to program as
alarms, pumps, or valves.

Changing Applications:

If you need to change the application selection, press and hold the ESC button for 5 seconds. This
will return you to the Selection Screen and allow for a new application to be selected. The selection

can be accessed at any time.

Basic Configuration Data

There are several configuration aspects similar forallthe Co mmand e r

]Raay#1n ﬂRday#Q'

W sencorm
e Sensor #2 '_

=) =

Sensor #1

Controller
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Analog Input

The Commander accepts any 4-20 mA signal. This signal may be scaled to the size of the tank or vessel or with a non-configured
transmitter (in its original factory setup). If the transmitter has been scaled or configured to the size of the tank, use the Scaled
Input for configuration. If the transmitter is a fixed output or in its original factory settings, then use the Non-Scaled Input for
configuration. Analog data can be configured for scaled and non-scaled output, as follows:

Scaled Inputs

When using a transmitter that has been configured with 4 mA set to an empty
tank/vessel and 20 mA set to a full tank/vessel, the data is displayed as follows:

e Sensor Max. Range i Displays the distance from the bottom of the tank
to the bottom of the installed sensor.

e Sensor Dead Band i Displays the distance from the full level of liquid to
the bottom of the sensor.

e Sensor Height i Displays the distance from the bottom of the tank to
the bottom of the installed sensor. This will be the same setting as the
Sensor Max. Range.

e Sensor Fill-H 1 Displays the distance from the bottom of the tank to the
highest level of liquid. Adding the Fill-H value to the Dead Band value
will equal the Max. Range or Height values.

e Empty Setting i Displays the display value when the tank is empty.

e Full Setting i Displays the display value when the tank is full.

Non-Scaled Inputs
When using a transmitter that is either set with its original Factory Settings or with
a transmitter that has a fixed (non-configurable) 4-20 mA output, the data is

displayed as follows:

e Sensor Max. Range i1 Displays the maximum range of the sensor. This
is typically the 4 mA set point f
obtain the sensors maximum range (4 mA output).

e Sensor Dead Band i Displays the dead band for the level sensor. Use
the sensordéds manual to obtainut)he

e Sensor Height i Displays the distance from the bottom of the tank to
the bottom of the installed sensor

e Sensor Fill-H 1 Displays the distance from the bottom of the tank to the
highest level of liquid

e Empty Setting i Displays the empty tank value.

e Full Setting i Displays the full tank value.

Sensor

. o3

I I Sensor

Dead Band Sensor
* A Full
@
2
| ® aE
(=2l _
2| < T
o | L
8|3 3
3|3 3
| 5
]
Yy Y Sensor
Empty
Scaled Output Data
Sensor
I I Sensor Dead Band
T Sensor
A Full
(0]
| &
| ® aE
Dl _
2| < T
=k =
2= 2
?
Y Y Sensor
~-
Empty

_¥

Non-Scaled Data
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Common Operations

General (Secured Functions)

Sensor Inputs and Relay Output configurations are all set through the Commander
Controllerds secured secti on.holdthe&NT&ER c e
key for 5 seconds. This section can then be exited pressing the Exit Soft Key

(Lower Left Corner).

Simulation Config
Mode nput

Config
Output

Inside this section you will be able to:

e  Configure the analog inputs (Configure Transmitter Inputs)
e Configure the relays (Configure Outgoing Relays)
e Simulate the operation of the transmitters (Simulation Mode)

Configure Transmitter Inputs

Config

E '%/i'r;w;;ation Cﬁ}r;ﬂﬁ EI Input Config Channel ﬁ1> EI Next Config Channel #2) El Next
E <Exit glj)tr;f‘ljgt g E <Back Next> EI E <Back Nex(> E 1

Next E Config Channel #4) E] Next Config Channel #3) E]
<«

X<k Next)| ] X[<sacx Next)| ]

To configure sensor inputs, simply press the Config Inputs Soft Key from within the Secured Functions section. Press the Next or
Back soft keys to scroll to the area you would like to configure. The above illustration is for a 4 input configuration. Configurations
with a different number of inputs will differ slightly.

<

e After selecting an incoming channel, you can configure the following settings
0 Sensor Max. Range, Sensor Dead Band, Sensor Height, Sensor Fill-H, Empty Setting & Full Setting.
e The first four settings must use the same units of measure (i.e. inches, cm, feet, m, etc.).
e The last two settings can be in any engineering units as long as they are both the same (i.e. inches, cm, gallons, liters,
etc.)

Configure Outgoing Relays

Config

E i,i‘r:;e!ation Cﬁ‘r;)f:jgt g Output Config Relay #1> E Next Config Relay #2> g Next
E <Exit SS{SL% EI IE <Back Next> El E <Back Next) EI I

Next E Config Relay #4> g Next E Config Relay #3) @
E (Back Next> El E (Back Next> E]

To configure outgoing data, simply press the Config Outputs Soft Key from within the Secured Functions section. Press the Next
or Back soft keys to scroll to the area you would like to configure. The above illustration is for a 4 output configuration.
Configurations with a different number of relay outputs will differ slightly.

—

e  After selecting an outgoing channel, or Relay, each relay will ask for a Relay ON and Relay OFF level.
e These settings must be in the same units used for the Empty and Full incoming data settings (above).
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Simulation Mode

E i/ilr:;;ation Cﬁ]r:)f:]gt g Simr;ll:l:;io" E Simulation Mode EI Simulation E Sinzl;:?on g Yo IS { R?”nggéj:) EI Exit
—> —> m—
= = =l

. —-> A _
=G Sutpur ek simuion?| (e e RS e g )]
< < < <

Simulation Mode allows users to simulate changes in tank levels. Relays will turn ON and OFF depending on how they were
configured. This will test your configuration and setup. The above illustration is for a 1 input configuration. Configurations with a
different number of inputs will differ slightly.

Relay Hand/OFF/AUTO (HOA) i non-secured function

From the Relay Info screen, pressing the H.O.A. Soft Key will show the HAND / OFF / AUTO (H.O.A.) functions for each relay.
These selections function as follows:

e The screen for each rel ay wi |l lalongwiththe ¢
soft keys to jump back or to the next relay

e The screen for each relay will indicatee ach r el ayd6s cuwithtet
soft keys to jump back or to the next relay.

e AUTO (H.O.A)) Automatic mode. The relay will energize based on the ON
setting and will De-energize based on the OFF setting.

e OFF T Off mode. This turns the relay OFF (de-energized), and all ON requests
are ignored. This mode is helpful in taking a relay off-line for maintenance.

e HAND T On mode. This mode is helpful in overriding a relay function. Relay will
remain ON until it is switched to the OFF mode or AUTO mode.

The first time the Commander Controller is powered up, all of the relays will be in the OFF mode. To activate the relay, you will
need to change the relay mode to AUTO.

Entering values into Commander

Use the 10-digit keypad along the bottom of the LI90 series to enter values into the
controller.
1. To change a value, first press the Enter key (the value will be highlighted).
2. Use the 10-digit keypad to enter the desired value (i.e. for 123.4, press the
following keys:
Press F1 for number 1.
Press F2 for number 2.
Press F3 for number 3.
Press F1 for number 1.
Press F4 for number 4.
Pressg f or A. 0.
3. Press Enter when completed to store this value to memory
The screen cannot change until a value is stored in memory.

~oooow
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Multi-Tank Operation - Application #1
Overview

This application is typically used to eliminate the need
of using one display for each transmitter. This
application can accept up to four 4-20 mA input
transmitters and will provide a 3A SPST relay for each
transmitter. Sensor Input #1 will be interfaced with
Relay #1. Sensor Input #2 will be interfaced with
Relay #2. The same logic applies to sensor inputs
and relays 3 and 4.

Step #1 7 Determine the units of
measurement to be display (ex. Inches,
meters, gallons, liters).

Step #2 i Determine the values for an empty
and full tank in the units above.

Step #3 1 Configure the sensor inputs under
Configure Inputs

Step #4 7 Configure the relay outputs under
Configure Outputs

Step #5 1 Activate relays under H.O.A.
settings

Getting Around (Open Functions)

EI I ISR
= EORS “ng=
=

R3 Q #iihi.b
R4 Q #i#this4

> Next)

Sensor #1

Relay #1

H=n

2
@
=]
7]
o
=

Application #1

Hj=n

Relay #2

Channel #2

prer El Next E
5
2@ > S

Channel #3
#it#HHE S

3@  Next)
=]

Channel #4
#itHe#

Relay #4

E' Next
—

K] nex Eu -

chill=

R4 @ Next> E]

The Opening Screen indicates the Level of Liquid in the tank/vessel, along with the true analog (4-20 mA) for channel #1 and the

status of Relay #1. Regardless on how the
by the sensor.

Pressing it further will show Channels #3 and #4,

(0]

channel 6s

Pressing the Lower Right Soft key will show the same information for Channel #2.

followed by the Relay Status Page.

The sequence for the Lower Right Soft key is as follows:
Channel 1, Channel 2, Channel 3, Channel 4, Relay Info, Channel 1, and so on.
H.O.A. = Hand, Off, Auto i Refer to the Relay Hand/OFF/AUTO (HOA) i non-secured function section on Page ##.

| etlhreebdr graphk wiltshomw the tgue 4-20 dhA level provided
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Accessing Config Inputs and Config Outputs (Secured Functions)

Incoming and outgoing settings are all configured throughthe Co mmander Contr ol |l er 6s s ecsectiop,d sect
press and hold the ENTER key for 5 seconds. This section can then be exited pressing the Exit Soft Key (Lower Left Corner).

Configure Transmitter Inputs

1. Press ENTER key for 5 seconds to access the Config Inputs and Config Outputs screen.

Config

Simulation  Config Canfig . : ;s N
E Mz.)de C:,::t E Input E Config Channel M) E Chan. #1 E Sens;)r()!:ﬂxa:XTnge g ext E Sensgg(e:)ifand g Next
E <Ex|t Outpugt g E <Back Next> g E <Back @ Nex(> E E <Back ® Next> E \
< < < <
Sensor Height g Next E Sensor Fill-H g Next E Empty Setting g Next E Full Setting g v Return to

>
XXXXXX.X —5 XXXXXX.X — XXXXXX.X —B XXXXXX.X =P Confi
E <Back @ Next) E E <Back ® Next) EI E <Back ® Nex&) EI E <Back ® Next> EI Cha?l:ellgﬂ

® Press ENTER to begin, using the F1 through F10 buttons to
enter the number and press ENTER again to save the value.

2. Pressthe Config Inputs Soft Key to begin. The first screen to appear is for Channel Sensor Max. Range
#1. -HERHEE #

a. Use the Next Soft Key to advance to the next channel.
b. Use the Back Soft Key to return to the previous screen.
If the correct Channel is displayed, press the Config Channel #_ Soft Key to advance to Sensor Max. Range.
4. Sensor Max. Range is the distance from the bottom of the tank to the bottom of the installed sensor with a scaled 4-20

w

mA output. For a fixed output, this is the maximum range of the sensor (see next page). Use the sensoro6s
obtain the sensors maximum range (4 mA output).
5. To change the Sensor Max. Range value, first press the ENTER key. The value will Sensor Dead Band
-HERHE . #

now be highlighted and you can enter the number using the F-Keys as you would a
10-digit key pad, with the down arrow to enter the decimal point. Then, press ENTER
again to complete the entry and store the value into memory.

6. Pressthe Next Soft Key to proceed to Sensor Dead Band.

7. Sensor Dead Band is the distance from the full level of liquid to the bottom of the sensor with a scaled 4-20 mA output.
For a fixed output, this is the dead band for the level sensor (see next page). Use the sensord6s manua
sensors dead band (20 mA output).

8. To change the Sensor Dead Band value, first press the ENTER key. The value will Sensor Height

now be highlighted and you can enter the number using the F-Keys as you would a LLLIULR

10-digit key pad, with the down arrow to enter the decimal point. Then, press ENTER
again to complete the entry and store the value into memory.

9. Pressthe Next Soft Key to proceed to Sensor Height.

10. Sensor Height is the distance from the bottom of the tank to the bottom of the installed sensor (see next page).

11. To change the Sensor Height value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10- Sensor Fill_H
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER “HERAA
again to complete the entry and store the value into memory.

12. Press the Next Soft Key to proceed to Sensor Fill-H.

13. Sensor Fill-H is the distance from the bottom of the tank to the highest level of liquid (see next page).

14. To change the Sensor Fill-H value, first press the ENTER key. The value will now be highlighted and you can enter the
number using the F-Keys as you would a 10-digit key pad, with the down arrow to
enter the decimal point. Then, press ENTER again to complete the entry and store
the value into memory.

15. Press the Next Soft Key to proceed to Empty Setting.

16. Empty Setting is the display value when the tank is empty.

17. To change the Empty Setting value, first press the ENTER key. The value will now be highlighted and you can enter the
number using the F-Keys as you would a 10-digit key pad, with the down arrow to enter the decimal point. Then, press
ENTER again to complete the entry and store the value into memory.
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18. Press the Next Soft Key to proceed to Full Setting.

19. Full Setting is the display value when the tank is full.

20. To change the Full Setting value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER
again to complete the entry and store the value into memory.

21. Press the Next Soft Key to return to Config Channel #_ screen.

22. If you need to configure another Input Channel, go back to step 2. If not, continue on to step 23.

23. Press the NEXT Soft Key to return to the Config Inputs and Config Outputs screen.

24. Press Exit Soft Key to end configuration.

Full Setting
-

Sensor with Scaled Output Sensor with Non-Scaled Output (fixed output)
Sensor Sensor
L A Sensor L A Sensor Dead Band
M DeadBand [|  sensor [] T ] Sensor
T ||™ Fu vy < Fun
2 g
= % I | =
| _l Tl ® ae
o = =2l |
1|8 - 2| i
B 8 |8 5
c|l 6 = 8 =
3|2 b 58 3
(0)] n|c 0]
/ Y *Sensor &
Empty / 4 Sensor
-t
Empty
Y

Configure Outgoing Relays

1. Press ENTER key for 5 seconds to access the Config Inputs and Config Outputs screen.

E ?/i‘r;gjelarion Clc:wr;)fllﬁ g ;::::t E Config Relay #1> E Rce?aniﬁg1 E Relay #1 ON E e Relay #1 OFF g ne REtUIN tO

_ XXXXXXX — XXXXXX.X = Config
E <Em Ocn?tr:)ftljgt E E <BaCk Next> <BaCk ® Nex‘) @ E <BaCk ® Nexr> E Relay #1

®Press ENTER to begin, using the F1 through F10 buttons to
enter the number and press ENTER again to save the value.

2. Pressthe Config Outputs Soft Key to begin. The first screen to appear is for Relay #1.
a. Use the Next Soft Key to advance to the next relay.
b. Use the Back Soft Key to return to the previous screen.
If the correct Relay is displayed, press the Config Relay #_ Soft Key to advance to Relay #_ ON.
4. Relay #_ON is the set point where the relay will energize. For Alarm functions,
this is the liquid level where the alarm will activate. For Automatic Fill or
Empty functions, this is the level where the process begins.

w

Relay #1 OFF

L <
a. I f a tankés sensor is reading b Wy n_ 0 0 0 |
relay set points must be measured in gallons. E.] <Back Next EJ
5. To change the Relay #_ ON value, first press the ENTER key. The value will

now be highlighted and you can enter the number using the F-Keys as you
would a 10-digit key pad, with the down arrow to enter the decimal point. Then,
press ENTER again to complete the entry and store the value into memory.
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6. Pressthe Next Soft Key to proceed to Relay #_ OFF.

7. Relay #_ OFF is the set point where the relay will de-energize. For Alarm
functions, this is the liquid level where the alarm will de-activate. Use the
OFF value to add a hysteresis to the relay to prevent relay chatter. For

Relay #1 OH
-HHSHEE L #
Il

Automatic Fill or Empty functions, this is the level where the process ends.
8. To change the Relay #_ OFF value, first press the ENTER key. The value
will now be highlighted and you can enter the number using the F-Keys as
you would a 10-digit key pad, with the down arrow to enter the decimal
point. Then, press ENTER again to complete the entry and store the value
into memory.
9. Press the Next Soft Key to return to Config Relay #_.
10. If you need to configure another Relay, go back to step 2. If not, continue on to step 11.
11. Press the NEXT Soft Key to return to the Config Inputs and Config Outputs screen.
12. Press Exit Soft Key to end configuration.

High Alarm Low Alarm Automatic Fill
' Bottom of ' Bottom of ' Bottom of
~& “Sensor - "Sensor ~* “Sensor
N W Liguia [ B vquic [l |
v ~* Full = "Ful S ~* Rl
High High elay Pump/Valve
Hysoresch |+ Alrm ~* Alarm A‘—* ~ T OFF
&
Relay Auto Fill
Relay oy Relay
OFF oFF Y
A Hysteresis Relay ON <Pump/Valve
A Relay A ON
Y Y Liquid Y ¥y ON Liquid Y i 4 Liquid
= Empty Bl Empty -~ Empty

Automatic Empty

'4_ Bottom of

Sensor

Relay ON

A?

Pump/Valve
-+ ON

Auto Fill

'
\

—

-

Relay OFF Pump/Valve
OFF

Liquid

- Empty
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Differential Level - Application #2

Overview

This application is used to monitor the levels above and
below a rake and control a relay based upon the defined
differential between the two levels. In addition, a
differential alarm can be programmed as well as individual
alarms for each input. For rake or screen control, wire the
upstream transmitter to Input Channel #1 and the
downstream transmitter to Input Channel #2.

e Step #1171 Determine the units of measurement to
be display (ex. Inches, meters, gallons, liters).

e Step #2 1 Determine the values for an empty and
full tank in the units above.

e Step #3171 Configure the sensor inputs under
Configure Inputs. —)ﬂRelay #3D ﬂReIay #4)(—

e Step #4 1 Configure the relay outputs under
Configure Outputs. "= Transmitter #1 : [
. . . Transmitter #2
e Step #5171 Activate relays under H.O.A. settings.

Getting Around (Open Functions)

Chan #1 Chan #1 R1Q #it#####
R < paabi s H‘O‘A'> EI Next
e

E R2 Q ####HH 4
Chan#2 RIOR20 ’ E R3 QO ##t##t##

ko R3OR4Q R4 Q #H##Hi# Ne"t> <

< < < <

The Opening Screen indicates the Level of Liquid in the tank/vessel, along with the true analog data (4-20 mA) for channels #1
and #2. Regardlesson how t he c Isaonfigwdd the bardgeaphavil show the true 4-20 mA level provided by the
Sensor.

RIQOR20O
R3IQR4O

= g#h#a#r; :: 2# g
=]

e Pressing the Lower Right Soft key will provide the following options:
0 Channel 1 and 2, Channel 1 only, Channel 2 only, Relay Info
e H.O.A. = Hand, Off, Auto i Refer to the Relay Hand/OFF/AUTO (HOA)
T non-secured function section on Page ##

Accessing Config Inputs and Config Outputs (Secured Functions)

All Sensor Inputs and Relay Outputs are configured through the CommanderCont r ol | er 8s secured section.
press and hold the ENTER key for 5 seconds. This section can then be exited by pressing the Exit Soft Key in the lower left
corner.

Configure Transmitter Inputs

1. Press ENTER key for 5 seconds to access the Config Inputs and Config Outputs screen.
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Config

E ﬂrgéjelation Cﬁ:gij% @ Input E Config Channel #1) @ Chan. #1 E Sens)c())r()llA)(a;)f)(ange g Next E Sens):);)l()xexa;)[(iand g Next
E=EE gl‘)’(';)fjj% =] =S Nex )] Bk @ next)|f] Bk @ next)|f] \
< < < <
B smier HSH wy EXE mmee B2 E fhen B9
E <Back ® Next> E E <Back @ Next> E E <Back ® Next> E E <Back ® Nexr> E Channel #1

w

4.

N o

9.

10.

11.

12.
13.

14.

15.
16.
17.

18.
19.
20. To change the Full Setting value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER

21.

®

Press ENTER to begin, using the F1 through F10 buttons to
enter the number and press ENTER again to save the value.

Press the Config Inputs Soft Key to begin. The first screen to appear is for Channel #1.

a.
b.

Use the Next Soft Key to advance to the next channel.
Use the Back Soft Key to return to the previous screen.

If the correct Channel is displayed, press the Config Channel #_ Soft Key to advance to Sensor Max. Range.
Sensor Max. Range is the distance from the bottom of the tank to the bottom of the
installed sensor with a scaled 4-20 mA output. For a fixed output, this is the

maximum range of the sensor (see next page).

the sensors maximum range (4 mA output).
To change the Sensor Max. Range value, first press the ENTER key. The value will
now be highlighted and you can enter the number using the F-Keys as you would a 10-digit key pad, with the down
arrow to enter the decimal point. Then, press ENTER again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Sensor Dead Band.
Sensor Dead Band is the distance from the full level of liquid to the bottom of the
sensor with a scaled 4-20 mA output. For a fixed output, this is the dead band for the
level sensor (see next page).
band (20 mA output).

To change the Sensor Dead Band value, first press the ENTER key. The value will
now be highlighted and you can enter the number using the F-Keys as you would a 10-digit key pad, with the down
arrow to enter the decimal point. Then, press ENTER again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Sensor Height.

Sensor Height is the distance from the bottom of the tank to the bottom of the

Us e

installed sensor (see next page).

To change the Sensor Height value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER

Us e

t he

again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Sensor Fill-H.

Sensor Fill-H is the distance from the bottom of the tank to the highest level of liquid
(see next page).

To change the Sensor Fill-H value, first press the ENTER key. The value will now be
highlighted and you can enter the number using the F-Keys as you would a 10-digit
key pad, with the down arrow to enter the decimal point. Then, press ENTER again

to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Empty Setting.
Empty Setting is the display value when the tank is empty.

To change the Empty Setting value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER

again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Full Setting.
Full Setting is the display value when the tank is full.

again to complete the entry and store the value into memory.
Press the Next Soft Key to return to Config Channel #_ screen.

sensor 6s

t h e nusal éomlstainithé sensorsdead

Sensor Max. Range
-HEHEEE

Sensor Dead Band
-HEERRL B

Sensor Height
- HE

Sensor Fill_H
-HHHEEE

Empty Setting
-HHHHEE . #

Full Setting
~HHEHE L B




22. If you need to configure another Input Channel, go back to step 2. If not, continue on to step 23.
23. Press the NEXT Soft Key to return to the Config Inputs and Config Outputs screen.
24. Press Exit Soft Key to end configuration.

Sensor with Scaled Output Sensor with Non-Scaled Output (fixed output)

Sensor Sensor
W Sensor 4 b Sensor Dead Band
Dead Baid ) Sensor _T Sensor
Y Ful A Full
.2 o
| @ = E|§ s
ol . = D _
HE F 2| % T
g = 8 i g =
213 5 8|3 3
als & 3| 3 @
0 n| < 12}
[ f Sensor &
Empty / 4 Sensor
Empty
v

Configure Outgoing Relays

Relays #1 and #2 are controlled directly by Transmitter Inputs #1 and #2 respectively. Relays #3 and #4 are interconnected to
both Transmitter Inputs #1 and #2 and will activate (energize) when the difference between the two levels reaches a specific
differential. The relays will de-activate (de-energize) when the differential becomes less than the OFF value. As a result, Relays
#3 and #4 will have a Differential ON and Differential OFF setting instead of the Relay ON and Relay OFF settings.

Differentiall gr eat er that 350, Re Differential | ess tehesgize 100

Transmitter #1 .
' Transmitter #2

: .

Transmitter #1

Y

Transmitter #2

Level #1 = 150"

Y

Level #2 = 110"

Level #1 = 125"

Y

Level #2 = 120"

Level #1 - Level #2 = Differential
(150") - (110") = (140"

+ Level #1 - Level #2 = Differential +
(125") - (120") = (5")

EXAMPLE: Relay #3 will energize when the difference between Level #1 and Level #2 is greater than 350 .

Rel ay- #3 wi ||
energize when the difference between Level #1 and Level #2 is less than 100 .

Level #1 is the upstream
differential control while Level #2 is the downstream level.
1. Press ENTER key for 5 seconds to access the Config Inputs and Config Outputs screen.
Simulation  Config e Config Relay #1 Rotay 1 Relay #1 ON s Relay #1 OFF ne REtUrN to
=)\t Inpe = —» = = XXXXXXX = —p XXXXXXX —J Config
= (G, = I = el T Bk @ e T [k @ ne)f] T ejay #1

®Press ENTER to begin, using the F1 through F10 buttons to
enter the number and press ENTER again to save the value.

17| Page



2. Pressthe Config Outputs Soft Key to begin. The first screen to appear is for Relay #1.
a. Use the Next Soft Key to advance to the next relay.
b. Use the Back Soft Key to return to the previous screen.

w

4. Relay #_ON/ Differential #_ ON is the set point where the relay will
energize. For Alarm functions, this is the liquid level where the alarm will
activate. For Automatic Fill or Empty functions, this is the level where the
process begins.

Relay #1 ON
-HHHHEE ¥

If the correct Relay is displayed, press the Config Relay #_Soft Key to advance to Relay # _ON / Differential #_ ON.

a. I f a tankés sensor is reading
relay set points must be measured in gallons.

5. To change the Relay #_ON / Differential #_ ON value, first press the
ENTER key. The value will now be highlighted and you can enter the
number using the F-Keys as you would a 10-digit key pad, with the down
arrow to enter the decimal point. Then, press ENTER again to complete
the entry and store the value into memory.

6. Press the Next Soft Key to proceed to Relay # OFF / Differential #_
OFF.

7. Relay #_OFF / Differential #_ OFF is the set point where the relay will

Relay #1 OFF

-HERHEE . #
l

de-energize. For Alarm functions, this is the liquid level where the alarm
will de-activate. Use the OFF value to add a hysteresis to the relay to
prevent relay chatter. For Automatic Fill or Empty functions, this is the
level where the process ends.

8. To change the Relay #_ OFF / Differential #_ OFF value, first press the
ENTER key. The value will now be highlighted and you can enter the
number using the F-Keys as you would a 10-digit key pad, with the down
arrow to enter the decimal point. Then, press ENTER again to complete
the entry and store the value into memory.

9. Press the Next Soft Key to return to Config Relay #_.

10. If you need to configure another Relay, go back to step 2. If not, continue on to step 11.

11. Press the NEXT Soft Key to return to the Config Inputs and Config Outputs screen.

12. Press Exit Soft Key to end configuration.

High Alarm Low Alarm Automatic Fill
' Bottom of ' Bottom of ' Bottom of
& “Sensor ~# “Sensor ~* “Sensor
N W Liouia [ B vquic i |
Y = Ful = "Ful . ~* Rl
High High elay Pump/Valve
Hysoresch |+ Alerm “* Alarm A7+ - OFF
&
Relay Auto Fill
Relay oy Relay
OFF ofFf ¥
A Hysteresis Relay ON <Pump/Valve
A Relay 4 ON
) B | Liquid Y ¥ ON Liquid A Y Liquid
= Empty Ea Empty Bl Empty

Automatic Empty

'4_ Bottom of

Sensor
M B . Liquid
~* "rul
Relay ON Pump/Valve
_‘? -4 ON
Auto Fill
Relay OFF Pump/Valve
el  OFF
Y 3 Liquid
- Empty
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Pump Controller - Application #3
Overview

This application is used to provide multiple relay contacts
for a single 4-20 mA input. Relays 5 and 6 can be
combined to be programmed as duplexing / alternating
relays.

Relay #1

Sensor #1 Relay #2

e Step #1171 Determine the units of measurement Relay #3
to be display (ex. Inches, meters, gallons, liters).

e Step #21 Determine the values for an empty
and full tank in the units above.

e Step #3171 Configure the sensor inputs under
Configure Inputs.

e Step #41 Configure the relay outputs under Application #3 -
Configure Outputs. =

e Step #5171 Activate relays under H.O.A. settings.

Relay #4

Relay #5

Relay #6

Getting Around (Open Functions)

Relay
E Li‘{til#?#?:t g Status E < HOA. Rﬁglgggixg E] Next
E <Re|ay Status g E <N9X‘ 22 g Sg g E

< <

The Opening Screen indicates the Level of Liquid in the tank/vessel, along with the true analog data (4-20 mA) for channels #1.
Regardlessh ow t he c¢ h ascordiguédthelba graph will show the true 4-20 mA level provided by the sensor.

e Pressing the Lower Left Soft key will provide the following options:
0 Relay Info including H.O.A.
e H.O.A. =Hand, Off, Auto i Refer to the Relay Hand/OFF/AUTO (HOA) i non-secured function section on Page ##

Accessing Config Inputs and Config Outputs (Secured Functions)

All Sensor Inputs and Relay Outputs are configured throughthe Co mmander Controll erds secured sec
press and hold the ENTER key for 5 seconds. This section can then be exited by pressing the Exit Soft Key in the lower left
corner.

Configure Transmitter Inputs (Scaled or Non-Scaled Inputs)

Incoming data is divided between Scaled / Non-Scaled Inputs and Volumetric Inputs. Scaled / Non-Scaled Inputs displays data in
engineering units on a linear scale. Follow the steps below for Scaled / Non-Scaled Inputs. Volumetric Inputs displays tank
volumes as calculated (in gallons or liters) for either vertical or horizontal tanks. Go to the next section for Volumetric Inputs.

1. Press ENTER key for 5 seconds to access the Config Inputs and Config Outputs screen.
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10.

11.
12.

13.

14.
15.
16.

17.
18.
19.

20.
21.

(k. @ next)f] Ak @ nex)|[=] Hex ® nepfi] B¢ @ ve) = channel #1

® Press ENTER to begin, using the F1 through F10 buttons to
enter the number and press ENTER again to save the value.

Press the Config Inputs Soft Key to begin. The first screen to appear is for Scaled Inputs or Volumetric Inputs.

a. Use the Scaled Input Soft Key to advance to the begin configuration and to advance to Sensor Max. Range.

b. Use the Volumetric Input Soft Key to advance to Volumetric Configuration (see next section).
Sensor Max. Range is the distance from the bottom of the tank to the bottom of the
installed sensor with a scaled 4-20 mA output. For a fixed output, this is the
maxi mum range of the sensor (see next
the sensors maximum range (4 mA output).
To change the Sensor Max. Range value, first press the ENTER key. The value will
now be highlighted and you can enter the number using the F-Keys as you would a 10-digit key pad, with the down
arrow to enter the decimal point. Then, press ENTER again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Sensor Dead Band.
Sensor Dead Band is the distance from the full level of liquid to the bottom of the pem———
sensor with a scaled 4-20 mA output. For a fixed output, this is the dead band for the - §
l evel sensor (see next page). Use t he OF 05
band (20 mA output).
To change the Sensor Dead Band value, first press the ENTER key. The value will
now be highlighted and you can enter the number using the F-Keys as you would a 10-digit key pad, with the down
arrow to enter the decimal point. Then, press ENTER again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Sensor Height.
Sensor Height is the distance from the bottom of the tank to the bottom of the
installed sensor (see next page).
To change the Sensor Height value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER
again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Sensor Fill-H.
Sensor Fill-H is the distance from the bottom of the tank to the highest level of
liquid (see next page).
To change the Sensor Fill-H value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER
again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Empty Setting.
Empty Setting is the display value when the tank is empty.
To change the Empty Setting value, first press the ENTER key. The value will now Em?;i“ii;ting
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER
again to complete the entry and store the value into memory.
Press the Next Soft Key to proceed to Full Setting.
Full Setting is the display value when the tank is full.
To change the Full Setting value, first press the ENTER key. The value will now
be highlighted and you can enter the number using the F-Keys as you would a 10-
digit key pad, with the down arrow to enter the decimal point. Then, press ENTER
again to complete the entry and store the value into memory.
Press the Next Soft Key to return to the Config Inputs and Config Outputs screen.
Press Exit Soft Key to end configuration.

Sensor Max. Range
-HHHEE

Sensor Height
-HEHEEE. #

Sensor Fill_H
-H

Full Setting
- HEE
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Configure Transmitter Inputs (Volumetric Inputs i Vertical)

Volumetric Inputs displays tank volumes as calculated (in gallons or liters) for either vertical or horizontal tanks.
e The controller will ask basic shape and dimensional information in order to display either the gallons or liters within the
tank or vessel.
o Dimensional information must be entered as either inches or cm.
o Dimensional inches must show gallons and cm must show liters.
o Transmitter must be configured such that tank empty is 4 mA and tank full is 20 mA.
e Select between either Vertical Tanks or Horizontal Tanks.

Vertical Tanks Horizontal Tanks

e Choose between Gallons or Liters for the display output.
o0 When choosing Gallons, make sure all dimensional information entered is in inches.
0 When choosing Liters, make sure all dimensional information entered is in cm.

e Vertical Tanks 1 Select among Rectangular, Flat Bottom or Cone Bottom.

Rectangular Flat Bottom (Cylind.) Cone Bottom

1. Press ENTER key for 5 seconds to access the Config Inputs and Config Outputs screen.
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