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Introduction Step One

WebCal® configuration software is a PC utility program that allows users to easily configure their EchoPod®,
EchoSonic® or EchoWave® level sensors using pre-programmed function menus as the tank graphics and set
point fields automatically change to match your configuration. Then input your level set point values, click Write
to Unit and your configuration will be uploaded into the sensor. Last, click Wiring Diagram to open a wiring
schematic of your configuration, print the document and wire the sensor per the schematic. It’'s that simple.
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System Requirements

Step Two

COMPUTER REQUIREMENTS

e Windows® 2000, XP, Vista, 7, 8, 10
e 32 or 64-bit system

e 1USB®2.0 port

¢ 10 mB hard drive space

e 256 mB RAM

e Internet connection

SENSOR REQUIREMENTS

DL10 Series | DL10-00, DL10-01, DL10-10, DL10-11

DL14 Series | DL14-00, DL14-01, DL14-10, DL14-11

DL24 Series | DL24-00, DL24-01, DL24-10, DL24-11

DL34 Series | DL34-00, DL34-01, DL34-10, DL34-11

DS14 Series | DS14-00, DS14-01, DS14-10, DS14-11

DX10 Series | DX10-00, DX10-01, DX10-10, DX10-11

DX20 Series | DX20-00, DX20-01, DX20-10, DX20-11

UGO1 Series | UG01-0001-40, UG01-0001-41, UG01-0011-40, UG01-0011-41
UGO03 Series | UG03-0001-40, UG03-0001-41, UG03-0011-40, UG03-0011-41
UGO06 Series | UG06-0001-00, UG06-0001-01, UG06-0011-00, UG06-0011-01
UG12 Series | UG12-0001-00, UG12-0001-01, UG12-0011-00, UG12-0011-01

LU23-00, LU23-01, LU23-10, LU23-11, LU23-40, LU23-41,

LU23 Series || 12350 LU23-51

LU27 Seriag | LU27-00, LU27-01, LU27-10, LU27-11, LU27-40, LU27-41,
LU27-50, LU27-51

| U28 Seriag | LU28-00, LU28-01, LU28-10, LU28-11, LU28-40, LU28-41,
LU28-50, LU28-51, LU28-60, LU28-61, LU28-70, LU28-71

| U26 Seriag | LU29-00, LU29-01, LU29-10, LU29-11, LU29-40, LU29-41,

LU29-50, LU29-51, LU29-60, LU29-61, LU28-90, LU29-71
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System Requirements

Step Two

US01 Series | US01-0001-00, US01-0001-01, US01-0011-00, US01-0011-01
USO03 Series | US03-0001-00, US03-0001-01, US03-0011-00, US03-0011-01
US06 Series | US06-0003-00, US06-0003-01, US06-0013-00, US06-0013-01
US12 Series | US12-0003-00, US12-0003-01, US12-0013-00, US12-0013-01

LG10 Series

LG10-0003, LG10-0013, LG10-1003, LG10-1013, LG10-1103, LG10-1113

LG11 Series

LG11-2003, LG11-2013

LR11 Series | LR11-5421-00, LR11-5421-01

LR16 Series LR16-5021-20-00, LR16-5021-20-01, LR16-5021-30-00, LR16-5021-30-01,
LR16-5021-40-00, LR16-5021-40-01

LR21 Series | LR21-5321-30-00, LR21-5321-30-01, LR21-5321-40-00, LR21-5321-40-01

LR26 Series | LR26-5321-40-00, LR26-5321-40-01, LR26-5321-60-00, LR26-5321-60-01

LR31 Series | LR31-0021-10-00, LR31-0021-10-01

LR36 Series LR36-5021-40-00, LR36-5021-40-01, LR36-3021-44-00, LR36-5321-44-01,
LR36-5321-45-00, LR36-5321-45-01
LR41-5021-40-00, LR41-5021-40-01, LR41-5021-50-00, LR41-5021-50-01
LR41-5021-A0-00, LR41-5021-A0-01, LR41-5021-B0-00, LR41-5021-B0-01

LR41 Series LR41-5321-44-00, LR41-5321-44-01, LR41-5321-45-00, LR41-5321-45-01
LR41-5321-54-00, LR41-5321-54-01, LR41-5321-55-00, LR41-5321-55-01
LR41-5321-A4-00, LR41-5321-A4-01, LR41-5321-A5-00, LR41-5321-A5-01
LR41-5321-B4-00, LR41-5321-B4-01, LR41-5321-B5-00, LR41-5321-B5-01

, LR46-5321-04-00, LR46-5321-04-01,LR46-5321-05-00, LR46-5321-05-01
LR46 Series

LR46-5321-84-00, LR46-5321-84-01,LR46-5321-85-00, LR46-5321-85-01

INTERFACE REQUIREMENTS

o AKey Fob (LI99-1001, LI99-2001 or LI99-3001) is required to interface the sensor with a computer.
Sensors are sold with or without Fobs, and Fobs can be purchased separately.

LI199-1001 DL10, DL14, DL24, DL34, DS14, DX10, DX20, LG10, LG11, LU23, LU27, LU28
& LU29 Series
LI99-2001 DL10, DL14, DL24, DL34, DS14, DX10, DX20, LG10, LG11, LU23, LU27,

LU28, LU29, UGO01, UGO03, UG06, UG12, US01, US03, US06 & US12 Series

L199-3001

LR11, LR16, LR21, LR26, LR31, LR36, LR41 & LR46 Series
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Safety Precautions Step Three

L About this Manual: PLEASE READ THE ENTIRE MANUAL PRIOR TO CONFIGURING A SENSOR,
INSTALLING A SENSOR OR USING THIS SOFTWARE. This manual includes information on the WebCal®
configuration software from FLOWLINE. Please refer to the sensor part number located on the sensor label to
verify the exact model and its compatibility with WebCal® software.

L User’s Responsibility for Safety: FLOWLINE manufactures a broad range of level sensing technologies.
While each of these sensors is designed to operate in a wide variety of applications, it is the user’s responsibility
to select a sensor model that is appropriate for the application, install it properly, perform tests on the installed
system and maintain all components. The failure to do so could result in property damage or serious injury.

L Safety
¢ Installation should always be done by properly trained staff.
e Supply voltage should never exceed a maximum of 28 VDC.
o The sensor must be chemically compatible with the application.
¢ Design a fail-safe system for possible sensor and/or power failure.
e Never configure the sensor in environments classified hazardous.

A Make a Fail-Safe System: Design a fail-safe system that accommodates the possibility of sensor and/or
power failure. FLOWLINE recommends the use of redundant backup systems and alarms in addition to the
primary level system.

& Flammable, Explosive or Hazardous Applications: WebCal® should not be used within classified
hazardous environments.
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Getting Started Step Four

DOWNLOAD AND INSTALL WEBCAL®

EchoPod®, EchoSonic®, EchoWave®, EchoTouch® & EchoPro® are configured through WebCal® configuration
software. You must download and install WebCal® prior to plugging in the USB® Fob. WebCal® is a free
download. Go to www.flowline.com, select your language version, and download WebCal® to a compatible PC.
Then double-click the WebCal® icon to install the software, and any missing drivers.

-/;\* FLOWLINE" ABOUT PRODUCTS LEVEL TOOLS WHERE TO BUY SUPPORT LITERATURE  Q
-U- LEVEL BEST T -

WebcCal® Software

WebCal software is a PC utility program that enables users to easily configure and test compatible Flowline level sensors to their
measurement and control requirements. Download your free copy in English or Chinese and connect your sensor through our
Fob USB® adapter. Sensors are sold with and without Fobs. When connected to your level sensor, WebCal displays the factory or
user configuration that was last written to the sensars non-volative memory.

System Requirements Sensor Configuration Downloads

* Windows® XP, Vista, 7, 8
32 or 64-bit system

a English Chinese

itk

= USB®2.0
* 10mB hard disk space
* 256 mB RAM
| Updates | Do | Q Configure your sensor, update the firmware or demo your
winee 55 - PLOWLINE configuration prior to installation
Cortg {5} Pt Type: DL, Sovial i 100 -]
[t Descrpton: Suach, Cort T, 2165755 droays W v 1
& ,,,,d,,::,:":,, v @ Select from preprogrammed drop down menus to create your
Pop iy fovn Relay U | Hoght Unts  Senmce Hoght il oght level configuration
ot e 7 )| ] s g
Puep/Vave Made Hd
ot Fppicable - 1 y .
s o] ) e Supports up to 175 sensor configurations
Relays OF - \ v
o mirdent® || g @ View your sensor part number, serial number, description and
%o e
o o 7| e e o firmware
Loop Fad-Safe. 120 —
il Last Valse - L3 . T
e o — G Customize set points to your level measurement or control
AmAm Bomom » requirements
(<] Selct Tark Shape |
Orom 6 Change the proportional signal output from distance to
PMN i linearized volume using the standard tank shapes or custom

strapping table

WEBCAL® SYSTEM REQUIREMENTS

Windows® 2000, XP, Vista, 7, 8, 10
32 or 64-bit system

1 USB® 2.0 port

10 mB hard drive space

256 mB RAM

Internet connection
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Getting Started Step Four

CONNECT THE USB® FOB

EchoPod®, EchoSonic®, EchoTouch®, EchoWave® & EchoPro® communicate with WebCal® through a USB® Fob
interface. Before plugging the Fob into your computer’'s USB® port, make sure that you have installed
WebCal® on your computer and all external power is disconnected from the sensor. Then connect the Red,
Green, White and Black wires from the sensor to the corresponding colored terminals on the Fob, tighten the
screws on the terminals and plug the Fob into the USB® port on your computer.

DL10, DL14, DL24,

DL34, DS14, DX10,

DX20, UG01, UG03,

USso01, US03,

LU23-0, LU23-1,
LU27-0, LU27-1, - |
LU28-0, LU28-1, Il Rly 4
LU29-0, LU29-1 ' Rly COM

From

LU23-4, LU23-5
LU27-4, LU27-5
LU28-4, LU28-5

LU29-4 & LU29-5 M
Series ] P s |

EchoSonic II™

Red
Black
UG06, UG12, -White -
US06 & US12 Green
Series < DISPLAY

=

:i 1 =l | |
PART NO.: L199-2001

Note: When connecting the sensor to WebCal® Software, you must remove the display or the
software will not connect. Once completed, you can re-connect the display to the terminal.
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Getting Started Step Four

LG10 & LG11
Series

I:l mowuxs | (IR
PART NO.: LI98-2001

LR11, LR16,

LR21, LR26,

LR31, LR36, § o amm:t

LR41, LR46 AT SO
Series o

Note: The Micro Type B male connector to Type A male connector USB Cable is not included.

e When configuring the sensor, the maximum cable distance between the computer and sensor is 15’.

¢ Once the sensor is configured and prior to installation, isolate the White and Green wires from active power
to prevent a short of the configuration circuit.

o When using the Fob, do not add external VDC or VAC power. When connected to the computer, the Fob
will provide the required power to the sensor.
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Getting Started Step Four

With EchoPod®, EchoSonic®, EchoTouch®, EchoWave® & EchoPro® connected to your computer; open the
WebCal® software by clicking on the WebCal® icon. Follow the steps below to configure the sensor. Click
“Help” in the lower right hand corner and open the help menu of WebCal® for instructions on WebCal®.

gV

Configuration Updates Demo

Configuration, Updates

| T o= —
and Demo Tabs Model Nurber [OLTA___ ©] FLOWLINE
‘ Config Part Type: DL 14, Serial Number. 1001 Firmware: LC1p25
| MNumber of Pumps Description: Switch, Cont & Trans, 48.27(1.25m}, 4 relays FW Rev. 1
EES\Ir-i-l.ch-.';{I.ar|1ls-(-)r1lv.
Model Selector e e - b
Ump ﬁm sion = Relay Unils Height Units Sensor Haight Fill Hesght Wita to Unit
(Sample Program Only) [Not Applcable 1L s = -] [o 36 |
PumelValgfiodo Hi-2 Vertical Cyfindsr Wiring Diagram
| 2 A e 2
|Not A7 pecable | g
elay Fail-Sale Gt et
Configuration Selector [Retays ot = Faclory Confl
Switch/Alarad Configuration .
[-LowdPrign ~] | | HL ) 2ms Clear Screen
T 320 - -
. & ich HysteresisiDeadband I ‘ i Config File Name
Sensor Details Fedir <] e oy
Loop Fai-Safe j2o === l
[Hold Last Valug - p
e e - amA
. . Ouiputa®“mply - Open Caonfig File
Level Configuration o - y

Save Config File

Print Config Fil
Volumetric Mode [ Sonn B

Action Buttons

Motes

Volumetric Mode

Help

EchoPod® DL14 Series Screen Capture

1. Install WebCal® Software
2. Measure the Tank
3. Sensor Configuration
a. Defines the Output Selection (Voltage or Frequency), Minimum Output, Maximum Output, Loop
Fail-Safe, Output at Empty and Startup Condition.
4. Dimensional Configuration
a. Distance Mode (default)
i. Defines the dimensional information (Sensor Height, Probe Length & Maximum
Fill-Height) with respect to the sensor’s location on the tank.
b. Volumetric Mode
i. To configure in volume versus distance (factory default), defines the tank shape and
dimensional information with respect to the sensor’s location on the tank.
5. Tank Level Configuration
a. Confirm the values are accurate for the application.
6. Write to Unit
a. Uploads the configuration into the sensor, prints a custom PDF wiring schematic and saves the
configuration file for future use.
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Getting Started Step Four

-_—

Install WebCal® Software
Measure the Tank
Sensor Configuration
a. Defines the relay pump, valve or alarm and/or output operational settings.
b. Defines the relay and output (current, voltage or frequency) fail-safe settings.
Dimensional Configuration
a. Distance Mode (default)
i. Defines the dimensional information (Sensor Height, Probe Length & Maximum
Fill-Height) with respect to the sensor’s location on the tank.
b. Volumetric Mode
i. To configure in volume versus distance (factory default), defines the tank shape and
dimensional information with respect to the sensor’s location on the tank.
Setting Relay Values
a. This step is only active for DL14, DL24, DL34, DS14, UG01 & UGQ03 Series.
Tank Level Configuration
a. Confirm the values are accurate for the application.
b. Defines the relay activation and output operational set points.
Write to Unit
a. Uploads the configuration into the sensor, prints a custom PDF wiring schematic and saves the
configuration file for future use.

Install WebCal® Software
Measure the Tank
Sensor Configuration
a. Defines the Loop Fail-Safe, Output at Empty and Startup Condition.
b. Defines probe Type and Dielectric Range for EchoWave® only.
c. Defines Display setting for EchoPro® only.
Dimensional Configuration
a. Distance Mode (default)
i. Defines the dimensional information (Sensor Height, Probe Length & Maximum
Fill-Height) with respect to the sensor’s location on the tank.
b. Volumetric Mode
i. To configure in volume versus distance (factory default), defines the tank shape and
dimensional information with respect to the sensor’s location on the tank.
ii. Volumetric Mode not available with the EchoPro®.
Tank Level Configuration
a. Confirm the values are accurate for the application.
Write to Unit
a. Uploads the configuration into the sensor, prints a custom PDF wiring schematic and saves the
configuration file for future use.
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Sensor Configuration (DL14, DL24, DL34, DS14, UG01 & UGO03 Series only)

This section of WebCal® is where you select the level configuration settings. Start from the top and work to the
bottom, choosing the selections that are applicable to your configuration. “Not Applicable” will automatically
show when a selection doesn’t apply to your configuration settings, and you may move on. All configuration
settings must be selected or have “Not Applicable” before you can continue to the next step. Note: Pressing

the Clear Screen button will reset the configuration table and allow access to all features.

Config
Mumber of Pumps

|2-Pumps/Valves v

Pumpala Action

Pumpivalve Mode

|—-please selecl-- W

Helay Faill-3ale
|-please select- w
Switch/Alarm Configuration

Switch Hysteresis/Deadband

Loop Fal-Safe

|--please select-- w

|—please salect-- w

[-please select-- e

i"pm-:lsc select-- e
Oulput al Emply

E--p&ass select-- w
Continue to select

Note: Right click on any
item to open the help
menu.

Note: To reset the
configuration table, press
the Clear Screen button.

MN302000 Rev D

Number of Pumps

This feature allows you to select the number of pumps or valves used
with EchoPod®. This setting activates the control capabilities of one or
two relays. Control relays are often referred to as latching relays.

(o}

Switch/Alarms Only — The relays will be standard single point
non-latching relays. Use this setting for high and/or low alarms.

1-Pump/Valve — One relay will be configured as a control or
latching relay (relay will have a start level and a separate stop
level). Use this setting to control one pump or valve for
automatic filling or emptying of a tank.

2-Pumps/Valves — Two relays are configured as control or
latching relays. Each relay will have a unique start level and a
common stop level. Use this setting to control two pumps or
valves for automatic filling or emptying of a tank.

4-20mA Transmitter Only — This setting will disengage all of
the relays. Use this function if you are not using any relays and
using only the 4-20 mA current output.

Independent Relays — UGO1 & UGO03 series only. This
setting will override the Switch/Alarm Configuration and allow all
4 relays to be set independent of the other relays. Each relay
will have its own unique ON and OFF setting (see below).

Relay Units
| Tnehes
i3 Relay 1 Relay 2

oN (800 1 ore [400 ] on [850 oFF (825

Relay 3 Relay 4

on | 60.0 | o (400 | on (200 | orF [0

oK Help Cancel

Step Five



Sensor Configuration (DL14, DL24, DL34, DS14, UG01 & UG03 Series only) Step Five

Config

Mumber of Pumps
|2-Pumps/Vaves

Pumpivahe Action

LT

|Ernphea Tank

Pumpivalve Mode

|--p|c:asu: select--

Relay Fail-Sale
|--plea-.;a salact--
Switch/Alarm Configuration

~please select-

Switch Hysteresis/Deadband

|--please select-

Loop Fal-Safe

|--|}|E-.'.ISB select--

Oulput al Empty
|--pleass salact--

Continue to select

Pump/Valve Action

This feature allows you to select whether the pumps or valves will be
used to automatically fill or empty the tank. For 2-Pump/Valve mode,
both devices must be used in the same (automatic fill or empty) way.
You cannot set one relay for fill and the other for empty.

0 Empties Tank — Sets the relay(s) to automatically empty a tank.
The start level will be above the Stop level for each relay.

o Fills Tank — Sets the relay(s) to automatically fill a tank. The
start level will be below the Stop level for each relay.

0 Not Applicable — Appears when this function is not available
based on previous selections.

____ Full Full
(Start) A (Stop)

L Empty _ | Empty

(Stop) (Start)
Empties Tank Fills Tank
(Auto Empty) (Auto Fill)

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.
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Sensor Configuration (DL14, DL24, DL34, DS14, UG01 & UG03 Series only)

Step Five

Config
Mumber of Pumps

|2-Pumps/Vaves

Pumpivahe Action

|Ernphea Tank

Pumpivalve Mode

iDlupIu::x

Relay Fail-Sale
!--pleasa salact--

Switch/Alarm Configuration

|--please select--

Switch Hysteresis/Deadband

|--please select-

Loop Fai-Safe

!- please select--

Qulpul &l Empty
|--pleass salact--

Continue to select

Pump/Valve Mode

This feature allows you to select the control mode for a latching relay.
Pump/Valve mode is not active for Switch/Alarms Only or 4-20 mA
Transmitter Only.

o0 Simplex — Allows the relay to be used for automatic fill or
empty. This is the default and only mode when 1-Pump/Valve
is selected.

0 Simplex used to Empty Tank

i

Energize

Relay 1 De-E

| I | |

0 Lead/Lag — Allows two relays to have unique start levels and a
common stop level. The first relay will be identified as the lead
relay and the second relay as the lag. Each time the lead level
is reached, the first relay will always start. The lag relay will
only start when the lag level is reached. All relays will stop at
the common off level.

0 Lead/Lag used to Empty Tank

Backup
Frimary

Stop

ReIaY 2 pg energue [
0 Duplex — Allows two relays to have two different start levels, a
common stop level and will alternate the relays when the first
start level is reached. The two relays will alternate each time the
lead level is reached and the remaining relay will start when the
lag level is reached. All relays will stop at the common off level.

0 Duplex used to Empty Tank

Relay 1 UE',"”'Q'ZJ” _|_i i ! i

Relay 2 ,E1er9e 1 I N e I B
0 Not Applicable — Appears when this function is not available

based on previous selections.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.

MN302000 Rev D
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Sensor Configuration (DL14, DL24, DL34, DS14, UG01 & UG03 Series only) Step Five

Config
Mumber of Pumps

EZ-I’umps-".-fahfes

Pumpivahe Action
!I:'rnphea Tank

Pumpivalve Mode

| Druplez

Helay Fail-3ale
:F’umpm-"awes Off

Switch/Alarm Configuration

|--please select--

Switch Hysteresis/Deadband

|--please select-

Loop Fai-Safe

!~ please select--

Qulpul &l Empty
i--pleass salact--

Continue to select

Note:

Note:

14

Relay Fail-Safe

This feature allows you to select the fail-safe mode for the relays in the
event that the sensor looses echo confidence. When the sensor
regains echo confidence, the output current will revert back to the
current level condition.

0 Relays Off — The relays will revert to the OFF state. This
appears when Switch/Alarms Only is selected.

0 Relays On — The relays will revert to the ON state. This
appears when Switch/Alarms Only is selected.

0 Hold State — The relay(s) will remain in the same state as the
last confident echo detected. When the sensor regains echo
confidence, the relays will revert to the current level.

0 Pump/Valves Off — The relays will revert to the OFF state. This
appears when 1-Pump/Valve or 2-Pumps/Valves are selected.

0 Pump/Valves On — The relays will revert to the ON state. This
appears when 1-Pump/Valve or 2-Pumps/Valves are selected.

0 Not Applicable — Appears when this function is not available
based on previous selections.

Right click on any item to open the help menu.

To reset the configuration table, press the Clear Screen button.
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Sensor Configuration (DL14, DL24, DL34, DS14, UG01 & UG03 Series only)

Step Five

Config

Mumber of Pumps
|2-PumpsiValves w

Pumpivahe Action

Switch/Alarm Configuration
This feature allows you to select the relay operation for the switch /
alarm (used as a high or low alarm). The number of available relays is
based upon the previous settings.

!I:'rnphe;'ranh

Pumpivalve Mode

| Druplez

Helay Fail-3ale
:F’umpm-"awes Off

Switch/Alarm Configuration

| 1-Low, 1-High

Switch Hysteresis/Deadband

|--please select-

Loop Fai-Safe

!~ please select--

Qulpul &l Empty
i--pleass salact--

0 No Alarm — Turns OFF all remaining relays.

o High Alarms — Sets 1 to 4 High Alarms (1-High, 2-High, 3-
High, 4-High).

0 Low Alarms — Set 1 to 4 Low Alarms (1-Low, 2-Low, 3-Low or
4-Low).

o Combination Alarms — Sets a combination of High and Low
Alarms (1-Low 1-High, 1-Low 2-High, 2-Low 1-High, 2-Low 2-
High, 1-Low 3-High, 3-Low 1-High).

0 Not Applicable — Appears when this function is not available
based on previous selections.

Note: High Alarms can be considered as Normally Open (NO)
switch contacts in that the switch is Open when dry and Closed
when wet. Low Alarms can be considered as Normally Closed (NC)
switch contacts in that the switch is Closed when dry and Open

Finish Selections

| Bottom of

Sensor
Liquid
<+ "Rl
High
Alarm 4
High
“* plarm 3
High
Alarm 2
High
""Alarm 1
Liquid
.- Empty
High Alarm
(4 High)

when wet.
Bott: f Bott f
el Y W - Cner
Liquid Liquid
~* “Ful ~* “Ful
High
Alarm 2
High
"'_Alarm 1
Low
“* Alarm 1
Low
~* Alarm 2
- Low - Low
Alarm 3 Alarm 1
Low Low
“* Alarm 4 <+ Alarm 2
Liquid Liquid
.- Empty = Empty
Low Alarms Combination Alarms
(4 Low) (2 High and 2 Low)

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.
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Sensor Configuration (DL14, DL24, DL34, DS14, UG01 & UG03 Series only)

Step Five

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button

16

Config

Mumber of Pumps
|2-Pumps/Vaves w

Pumpivahe Action
|Ernphea Tank w

Pumpivalve Mode
|Dlup|u3x e

Relay Fail-Sale
|P|rmpm-"awes Off e

Switch/Alarm Configuration
| 1-Low, 1-High

Switch Hysteresis/Deadband
Foxed 1/2° v

Loop Fal-Safe

|--|}|E-.'.ISB select-- e
Oulput al Empty
|--pleass salact-- e
Finish Selections
[ ] Bottom of
~% “Sensor
| - aud
Y ON | High
Hysteresis Alarm
Liquid
“* Empty

High Alarm w/ Hy

Switch Hysteresis/Dead band
This feature allows you to select a hysteresis or dead band for the
remaining high and/or low alarms.

steresis

0 Low Alarms — Relay activates below the set point.
deactivate when the level goes above the set point plus the
value of the hysteresis.

Bottom of
o - Sensor

Liquid
~* “Ful

Hysteresis
ys =5 Aliow
+ ON arm
Liquid
Empty

Low Alarm w/ Hysteresis

0 Options for Hysteresis/Dead band — No Hysteresis, ¥4*, 12",
17, 2", %2 cm, 1cm, 2 cm, 5 cm or Not Applicable.

o0 High Alarms — Relay activates above the set point. Relay will
deactivate when the level goes below the set point plus the
value of the hysteresis.

Relay will
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Sensor Configuration (DL14, DL24, DL34, DS14, UG01 & UGO03 Series only) Step Five

Config Loop Fail-Safe — (Not Available on DS14 series)
Mumber of Pumps This feature allows you to select the fail-safe current output if the sensor
2-PumpsiVatves w looses echo confidence. When the sensor regains echo confidence, the
Pump/Valve Action output current will revert back to the current level condition.
[0 ha o Hold Last Value — The output will remain in the same state as
FumpValve Mode _ the last confident echo detected. Example: If the output was 6.7
|Fuplex > mA just prior to the lost signal, the sensor will continue to output
Relay Fail-Sale 6.7 mA until echo confidence is regained.
Pumps/Valves Off v o Empty - The output will revert to the current value for an empty
Switch/Alarm Configurs’ on condition. When 4 mA at Bottom is selected, the sensor will
[-low 1Hgh & ] output 4 mA during a fail-safe condition. If 20 mA at Bottom is
Switch Hysteresis/D| adband selected, the sensor will output 20 mA during a fail-safe
[Foed 1127 v ] condition.
Loop FaiSafe o Full — The output will revert to the current value for a full
[Empty V condition. When 4 mA at Bottom is selected, the sensor will
E?Il.,.l.l.[::.l..llaltrrlply ) output 20 mA during a fail-safe condition. If 20 mA at Bottom
[Rivia 2t Botiom 77 is selected, the sensor will output 4 mA during a fail-safe
: condition.

o Overfill (21mA) — The sensor will output 21mA during a fail-

safe condition.
o Overfill (22mA) — The sensor will output 22mA during a fail-
safe condition.

e Output at Empty — (Not Available on DS14 series)

This feature allows you to select the orientation of the 4 to 20mA output
(4 to 20 mA or 20 to 4 mA). Choose which output setting best fits the
application. Typical applications are set with 4 mA at Bottom. Factory
default is 4mA at bottom and 20mA at top. When connecting your sensor
to a display, you must account for your output orientation setting.

0 4mA at Bottom - The output current will be 4mA when the
sensor measures an empty tank and 20mA when the sensor
measures a full tank.

0 20mA at Bottom — The output current will be 20mA when the
sensor measures an empty tank and 4mA when the sensor
measures a full tank.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button
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Sensor Configuration (DL10, LU2_, UG06, UG12 & US_ _ Series only) Step Five

Config

Loop Fail-Safe
[Hold Last Value
Output at Emply
.4 m& al Bollom

Startup Condition

Config #0

Loop Fail-Safe

This feature allows you to select the fail-safe current output if the sensor
looses echo confidence. When the sensor regains echo confidence, the
output current will revert back to the current level condition.

0 Hold Last Value — The output will remain in the same state as
the last confident echo detected. Example: If the output was 6.7
mA just prior to the lost signal, the sensor will continue to output
6.7 mA until echo confidence is regained.

o0 Empty - The output will revert to the current value for an empty
condition. When 4 mA at Bottom is selected, the sensor will
output 4 mA during a fail-safe condition. If 20 mA at Bottom is
selected, the sensor will output 20 mA during a fail-safe
condition.

o0 Full — The output will revert to the current value for a full
condition. When 4 mA at Bottom is selected, the sensor will
output 20 mA during a fail-safe condition. If 20 mA at Bottom
is selected, the sensor will output 4 mA during a fail-safe
condition.

0 Overfill (21mA) — The sensor will output 21mA during a fail-
safe condition.

0 Overfill (22mA) — The sensor will output 22mA during a fail-
safe condition.

Output at Empty

This feature allows you to select the orientation of the 4 to 20mA output
(4 to 20 mA or 20 to 4 mA). Choose which output setting best fits the
application. Typical applications are set with 4 mA at Bottom. Factory
default is 4mA at bottom and 20mA at top. When connecting your
sensor to a display, you must account for your output orientation setting.

0 4mA at Bottom - The output current will be 4mA when the
sensor measures an empty tank and 20mA when the sensor
measures a full tank.

0 20mA at Bottom — The output current will be 20mA when the
sensor measures an empty tank and 4mA when the sensor
measures a full tank.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button
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Sensor Configuration (DL10, LU2_, UG06, UG12 & US_ _ Series only)

Step Five

Config
Loop Fal-Safe
Hold Last Value

.4 m#A at Bollam

Startup Condition

Qutput at Empty

Config #0

Startup Condition

This feature allows you to select the startup current when power is first
applied to the sensor. The sensor will consume the selected power
while it is acquiring the liquid level. When the correct level has been
identified, the output will adjust to the level output. Use this feature to
avoid false alarms with the controller when power is first applied to the
sensor.

o0 Empty - The current output will revert to the current value for an
empty condition. When 4 mA at Bottom is selected, the sensor
will output 4 mA while the sensor powers up. If 20 mA at
Bottom is selected, the sensor will output 20 mA while the
Sensor powers up.

0 Mid Tank (12 mA) — The sensor will output 12 mA while the
sensor powers up.

0 Full — The output will revert to the current value for a full condition.
When 4 mA at Bottom is selected, the sensor will output 20 mA
while the sensor powers up. If 20 mA at Bottom is selected, the
sensor will output 4 mA while the sensor powers up.

0 Overfill (22mA) — The sensor will output 22mA while the sensor
powers up.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button
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Sensor Configuration (DX10 & DX20 Series only)

Config
Select Ouiput

|--please selecl--

Madmum Output

-please select—
Minimum Cutput
|-please select- |
Outpul al Emply
|-please select--

Fail-Safe Cutput

Startup Condition
|-please select-

Continue to select

Select Output
This feature allows you to select the output for the DX10 & DX20
series. The output can either be voltage or frequency.

0 Voltage — Select this option for a voltage output. You will be
able to select voltage scale of 0-2.5V, 0-3.3V, 0-5V or 0-10V.

o0 Frequency — Select this option for a frequency/pulse output.
The output will be fixed from 976 to 2000 Hz.

Maximum Output

This sets the maximum output for the DX10 & DX20 series. If voltage
is selected, then the maximum value will be in volts. If frequency is
selected, then the maximum value will be in hertz.

0 Voltage — Choose from: 2.5 volts, 3.3 volts, 5 volts or 10 volts.

0 Frequency — This value is fixed at 2000 Hz.

Minimum Output

This sets the minimum output for the DX10 & DX20 series. If voltage is
selected, then the minimum value will be in volts. If frequency is
selected, then the minimum value will be in hertz.

0 Voltage — Choose from: 0.25 volts, 0.5 volts, 0.833 volts, 1 volt
or 2 volts.

o0 Frequency — This value is fixed at 976 Hz.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button
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Sensor Configuration (DX10 & DX20 Series only) Step Five

Config | Output at Empty

Select Output This feature allows you to select the orientation of the voltage or
|-please select-- 3 frequency output (ex. Empty = 1 volt and full = 10 volts vs. empty = 10
Maximum Output B volts and full = 1 volt). Choose which output setting best fits the
-please select— ~ | application. Typical installations are set with Minimum Output. When
Minimum Output connecting your sensor to a display, you must account for your output
g' please select et orientation setting.

o el 2L o Minimum Output — The output will be the smallest value. If
LEE=es - reading in voltage, this will be the minimum output voltage. If
Foiata taiput . reading in frequency, this will be 976 Hz.

:_-_-pleaﬁr:z select-- 5

0 Maximum Output — The output will be the largest value. If

Startup Condition . . . . .
e reading in voltage, this will be the maximum output voltage. If

-please select-
reading in frequency, this will be 2000 Hz.
Fail-Safe Output
This feature allows you to select the fail-safe output if the sensor looses
signal confidence. When the sensor regains echo confidence, the
output will revert back to the current level condition.
0 Hold Last Value — The output will remain in the same state as
the last confident echo detected. Example: If the output was 6.7
volts just prior to the lost signal, the device will continue to
Continue to select output 6.7 volts until echo confidence is regained.

0 Empty- The output will revert to the set value for an empty
condition. When Minimum Output is selected, the sensor will
output the lowest voltage or frequency value during a fail-safe
condition. If Maximum Output is selected, the sensor will
output the highest voltage or frequency value during a fail-safe
condition.

0 Full — The output will revert to the set value for a full condition.
When Minimum Output is selected, the sensor will output the
highest voltage or frequency value during a fail-safe condition.
If Maximum Output is selected, the sensor will output the
lowest voltage or frequency value during a fail-safe condition.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button
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Sensor Configuration (DX10 & DX20 Series only) Step Five

Config
Select Ouiput

|--please selecl--

Madmum Output

!-:;-L;ié;ée-ﬁel_ec{--

Minimum Cutput

E-_ please select-

Outpul al Emply
|-please selact--

Fail-Safe Cutput

[please select-
Startup Condition
|-please select-

Continue to select

Startup Condition

This feature allows you to select the startup output when power is first
applied to the sensor. The sensor will output the selected signal while it
is acquiring the liquid level. When the correct level has been identified,
the output will adjust to the level output. Use this feature to avoid false
alarms with the controller when power is first applied to the sensor.

0 Empty- The output will revert to the set value for an empty
condition. When Minimum Output is selected, the sensor will
output the lowest voltage or frequency value until the level is
acquired. If Maximum Output is selected, the sensor will
output the highest voltage or frequency value until the level is
acquired.

0 Mid Tank — The output will hold at the mid level of the
Minimum and Maximum Output until the level is acquired.

o0 Full — The output will revert to the set value for a full condition.
When Minimum Output is selected, the sensor will output the
highest voltage or frequency value until the level is acquired. If
Maximum Output is selected, the sensor will output the lowest
voltage or frequency value until the level is acquired.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button
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Sensor Configuration (LG10 & LG11 Series only)

Step Five

This section of WebCal® is where you select the level configuration settings. Start from the top and work to

the bottom, choosing the selections that are applicable to your configuration.

“‘Not Applicable” will

automatically show when a selection doesn’t apply to your configuration settings, and you may move on. All
configuration settings must be selected or have “Not Applicable” before you can continue to the next step.
Note: Pressing the Clear Screen button will reset the configuration table and allow access to all features.

Config

Loop Fail-Safe

|Overil (22 mA)

Ctput at Empty
[4 mA at Bottom
Startup Condition
M Tank (12 ma)

Probe Type
|Rod

[40t0 100

Config #0

Dielectric Range

Loop Fail-Safe

This feature allows you to select the fail-safe current output if the sensor
looses echo confidence. When the sensor regains echo confidence, the
output current will revert back to the current level condition.

(0}

Hold Last Value — The output will remain in the same state as
the last confident echo detected. Example: If the output was 6.7
mA just prior to the lost signal, the sensor will continue to output
6.7 mA until echo confidence is regained.

Empty - The output will revert to the current value for an empty
condition. When 4 mA at Bottom is selected, the sensor will
output 4 mA during a fail-safe condition. If 20 mA at Bottom is
selected, the sensor will output 20 mA during a fail-safe
condition.

Full — The output will revert to the current value for a full
condition. When 4 mA at Bottom is selected, the sensor will
output 20 mA during a fail-safe condition. If 20 mA at Bottom
is selected, the sensor will output 4 mA during a fail-safe
condition.

Overfill (21mA) — The sensor will output 21mA during a fail-
safe condition.

Overfill (22mA) — The sensor will output 22mA during a fail-
safe condition.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.
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Sensor Configuration (LG10 & LG11 Series only)

Config
Loop Fail-Safe

|Overtill (22 mA)

Qutput at Empty
[4 mA at Bottom
Startup Condition
M Tank (12 ma)
Probe Type

|Rod

Dielectric Range
14010 100

Config #0

Output at Empty

This feature allows you to select the orientation of the 4 to 20mA output
(4 to 20 mA or 20 to 4 mA). Choose which output setting best fits the
application. Typical applications are set with 4 mA at Bottom. Factory
default is 4mA at bottom and 20mA at top. When connecting your sensor
to a display, you must account for your output orientation setting.

0 4mA at Bottom — The output current will be 4mA when the
sensor measures an empty tank and 20mA when the sensor
measures a full tank.

0 20mA at Bottom — The output current will be 20mA when the
sensor measures an empty tank and 4mA when the sensor
measures a full tank.

Startup Condition

This feature allows you to select the startup current when power is first
applied to the sensor. The sensor will consume the selected power
while it is acquiring the liquid level. When the correct level has been
identified, the output will adjust to the level output. Use this feature to
avoid false alarms with the controller when power is first applied to the
sensor.

o0 Empty - The current output will revert to the current value for an
empty condition. When 4 mA at Bottom is selected, the sensor
will output 4 mA while the sensor powers up. If 20 mA at
Bottom is selected, the sensor will output 20 mA while the
sensor powers up.

o Mid Tank (12 mA) — The sensor will output 12 mA while the
Sensor powers up.

o0 Full — The output will revert to the current value for a full condition.
When 4 mA at Bottom is selected, the sensor will output 20 mA
while the sensor powers up. If 20 mA at Bottom is selected, the
sensor will output 4 mA while the sensor powers up.

o Overfill (22mA) — The sensor will output 22mA while the sensor
powers up.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.
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Sensor Configuration (LG10 & LG11 Series only) Step Five

Config l, Probe Type

Loop Fai-Safe This feature allows you to select the type of probe attached to the
|Overtill (22 mA) 4 feed-through. It is critical to select the correct type of probe.

Outpuiat Emgly

= — 4 ¢ Rod - Recommended for installations in liquids, in bypass
|4 mA at Bollom v

chambers and stilling wells (when combined together with the

Startup Condt )
RPN rod emulate a coaxial probe).

[Mid Tank (12 m/ v ' ions i

(12 mig ] e Cable - Recommended for installations in tall tanks and where
Probe T imi i [

; rove Type limited headroom is available.

\Rod “

o e Coaxial - Recommended for the use with clean liquids only. It
Sl e - cannot be used with viscous, crystallizing, adhesive, coating, or

pre 2 sticky liquids; fibrous liquids, sludge, slurry, pulp or any liquids
containing solid particles.
Dielectric Range
This feature allows you to select the dielectric range, which sets the
amplitude threshold within the sensor.
e Water based media (water, H2S04, HCI)
o 40to 100
o0 20to39.9
o 10to19.9
e Varying dielectrics (Alcohols, Ethyl Acetate, Caster Qil)
o 9to09.9 o 5to5.9
Config #0 o 8to8.9 0o 4to4.9
o 7to7.9 o 3to3.9
o 6to6.9
e Typical Hydrocarbons (Diesel Fuel, Mineral Qil, Solvents)
0 2to29

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.
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Sensor Configuration (LR1_, LR2_, LR3_ & LR4_ Series only) Step Five

Config
Loop Fail-Safe

Hold Last Value

Output at Empty
|4 mA at Beltom

Minimum Current
(4.0 mA

Display
|Distance (air gap)

Config #0

Loop Fail-Safe

This feature allows you to select the fail-safe current output if the sensor
looses echo confidence. When the sensor regains echo confidence, the
output current will revert back to the current level condition.

0 Hold Last Value — The output will remain in the same state as
the last confident echo detected. Example: If the output was 6.7
mA just prior to the lost signal, the sensor will continue to output
6.7 mA until echo confidence is regained.

0 <3.6mA - The sensor will output 3.6mA during a fail-safe
condition.

0 Overfill (20.5mA) — The sensor will output 20.5mA during a fail-
safe condition.

o0 Overfill (22mA) — The sensor will output 22mA during a fail-
safe condition.

Output at Empty

This feature allows you to select the orientation of the 4 to 20mA output
(4 to 20 mA or 20 to 4 mA). Choose which output setting best fits the
application. Typical applications are set with 4 mA at Bottom. Factory
default is 4mA at bottom and 20mA at top. When connecting your sensor
to a display, you must account for your output orientation setting.

0 4mA at Bottom — The output current will be 4mA when the
sensor measures an empty tank and 20mA when the sensor
measures a full tank.

0 20mA at Bottom — The output current will be 20mA when the
sensor measures an empty tank and 4mA when the sensor
measures a full tank.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.
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Sensor Configuration (LR1_, LR2_, LR3_ & LR4_ Series only) Step Five

|

Config Minimum Current
Loop Fail-Safe This feature allows you to select the minimum current under normal
Hold Last Value v | operations conditions. The default is 4mA.
Quiput at Empty _ o 4mA - When the media level passes the empty configuration
[4 A at Botiom 2 setting, the current output will stop at 4mA. Use the when the
Minimurm Current device connected to the sensor cannot identify any current
[40mA v below 4.0 mA. This is the default setting.
Display o 3.8mA - When the media level passes the empty configuration
|Distance (2 Lo v setting, the current output will continue to 3.8mA. Only use this
when the device connected to the sensor can accept a current
input less than 4.0mA.
Display
This feature allows you to select what appears on the display of the
sensor.

o0 Off — The display will not show a value on the screen.

o Distance (air Gap) — This setting will show the distance from
the sensors measurement location to the media surface in the
units selected (feet or meters).

0 Height (liquid) — This setting will show the distance from the
bottom of the tank to the surface of the media in the units
selected (feet or meters).

0 Percent (liquid) — This setting will show the percentage of the

N total current span measured from the bottom of the tank.

o0 Map % — This setting will show the percentage of the total
current span reference to the mapped range measured from
the bottom of the mapped range. Only use this feature after
discussion with a Flowline representative.

0 Scaled - This setting will show the scaled output based upon
the scaled setting of the sensor. Only use this feature after
discussion with a Flowline representative.

0 Current — This setting will show the current output of the
sensor in mA.

Note: Right click on any item to open the help menu.

Note: To reset the configuration table, press the Clear Screen button.
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Dimensional Entry Step Six

Press the Volumetric Mode button (on main Configuration Window) to begin the
dimensional entry. Upon clicking, use the Shape Selection Window to choose a tank

Distance Mode (default): Output of sensor is based on the distance (height of liquid) in the tank. Any
change in liquid level will reflect linearly to the current output. Note: Most applications will fall into this
category. Distance (height of liquid) will be configured and referenced in units of inches, cm, feet or
meters.

a. Ultrasonic Sensors: The two settings you must enter for Distance Mode are Sensor Height
and Fill-Height. Both settings can be entered on the main configuration screen.

b. GWR Sensors: The three settings you must enter for Distance Mode are Sensor Height, Probe
Length and Maximum Fill-Height. All three settings can be entered on the main configuration
screen.

c. Pulse Radar Sensors: The four settings you must enter for Distance mode are Sensor Height,
Fill-Height, Dead Band and Max. Range. All four settings can be entered on the main
configuration screen.

. Volumetric Mode: Allows the end user to switch from the standard distance output to an output based

upon the volumetric shape of the tank. In Volumetric Mode, the shape of the tank is first selected
followed by the entry of dimensional information for the tank with respect to the sensor’s location on the
tank. Volume will be configured in units of inches, cm, feet or meters and referenced in units of gallons
or liters.

a. Pulse Radar Sensors: The volumetric mode is not engaged for the pulse radar sensors.

Volumetne Mode

shape that best matches your application.

Note: A maijority of applications only require a configuration using the Distance Mode. Only use the Volumetric
Mode if you require a specific output that is characterized by the volume of the tank.
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Dimensional Entry (continued) Step Six

SHAPE SELECTION WINDOW (VOLUMETRIC ONLY)

This window will shows the different tank shape options available in WebCal®.

e Vertical Cylindrical
Tanks

¢ Vertical Cylindrical with Cone Bottom

e Horizontal Cylindrical with End Caps D

Vertical Cylinder Vertical Cylinder with  Horizontal Cylinder with
Cone Bottom Endcaps

e Horizontal Cylindrical with Spherical Ends

e Spherical @

Horizontal Cylinder with Spherical Rectangular
Sphencal Ends

¢ Rectangular

e Strapping Table — Use this feature for manual entry Ij
of measured tank distances and volumes.

Strapping Table

Select any of the above tank shapes and press OK to
confirm.

0K Cancel

Note: While in Volumetric Mode, the sensor may be switched between Distance and Volumetric outputs
(under Sensor Output Units). When Distance is selected the units are inches, cm, feet or meters. When
Volume is selected, the units are Gallons or Liters. The type of configuration output (Volumetric or
Distance) and the measured units may be changed under Sensor Output Units.
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Dimensional Entry (continued)

Step Six

VERTICAL CYLINDRICAL TANK EXAMPLE

Choose the Sensor Output Units as Distance or Volume.

units of measurement in the pull down to the left.

Sensor Dutput Units
(®) Distance Inches e

(1Wolurne

Distance — Sensor Output Units:
Enter the dimensions of the tank. You must
enter data in all fields shown.

Sensor Height: Distance from the bottom of
the tank to the bottom of the transducer.

Fill Height: Distance from the bottom of the
tank to the maximum liquid height.

Riser Height: Distance the sensor is
recessed within a riser, measured from the
bottom of the sensor to the inside of the tank.

Volume — Sensor Output Units:
Enter the dimensions of the tank. You must
enter data in all fields shown.

Sensor Height: Distance from the bottom of
the tank to the bottom of the transducer.

Fill Height: Distance from the bottom of the
tank to the maximum liquid height.

Riser Height: Distance the sensor is
recessed within a riser, measured from the
bottom of the sensor to the inside of the tank.

Tank Height: Distance from the bottom of
the tank to the top of the straight side wall.

Diameter: Distance of the inside tank

diameter.
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After choosing the Sensor Output Units, select the

Inches Gallons
Cm Liters
Feet
Meters
e
Sensor Qutput Units
(®) Distance Inches b
) Woalume /E\ '
Dirrensions [
Units | Inchas :

5-Sensor Height [48.0

F-

R~ Riser Height (0.0

Fill Haight (420

‘-—n'ﬂ

Sensor Qutput Units

() Distance
@ Wolurme:

Dimensions

Gallons

Units  Inchas

S-Sensor Height 4580

F-Fl Height |42.0

R - Biser Height 00

,1 1L

i

x

‘——-11

:-—D—-—

H-Tark Height (420

0O-

Diarneter |320
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Dimensional Entry (continued) Step Six

Volume - Tank Capacity: After entering the dimensions, press the Capacity button to show the Calculated
Capacity of the tank. If the Calculated Capacity is slightly different than the expected capacity, click on the
Adjust Capacity box and enter the expected capacity of the tank. If the Adjusted Capacity is more than 10% of

the Calculated Capacity, recheck the dimensions information entered above.

When all dimensions are entered, press the Apply button to return to the previous Configuration window.

wallme Wl
Capacity 5_;?5.55 Capacity 5_;?5.55
|: Adjust Capacity E Adjust Capacity
i Capacity [150.0

Apply

Select Tank Shaps

Cancal Help

o Apply — Transfers the dimensions to the original Configuration window.

¢ Tanks — Returns to the previous Shape Selection window.

e Cancel — Returns to the Configuration window without saving any information.

e Help — Jumps to the Help menu.

MN302000 Rev D
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Dimensional Entry (continued)

Step Six

HORIZONTAL CYLINDRICAL TANK WITH END CAPS EXAMPLE

Choose the Sensor Output Units as Distance or Volume. After choosing the Sensor Output Units, select the

units of measurement in the pull down to the left.

Sersor CQutput Units
(®) Distance Inches e

wolure

Distance — Sensor Output Units:
Enter the dimensions of the tank. You must
enter data in all fields shown.

Sensor Height: Distance from the bottom of
the tank to the bottom of the transducer.

Fill Height: Distance from the bottom of the
tank to the maximum liquid height.

Riser Height: Distance the sensor is
recessed within a riser, measured from the
bottom of the sensor to the inside of the tank.

Volume - Sensor Output Units:
Enter the dimensions of the tank. You must
enter data in all fields shown.

Sensor Height: Distance from the bottom of
the tank to the bottom of the transducer.

Fill Height: Distance from the bottom of the
tank to the maximum liquid height.

Riser Height: Distance the sensor is
recessed within a riser, measured from the
bottom of the sensor to the inside of the tank.

Tank Height: Distance from the bottom of
the tank to the top of the straight side wall.

Cylinder Length: Distance of the straight
length of the tank.

Inches Gallons
Cm Liters
Feet
Meters
Sensor Qutput Units
(®) Distance Inches e
(Iwolume
Dimensions
Urnits Inchas
S-Sensor Height (480
F - Fill Height (420
R~ Riser Height (00
Sansor Dutput Units
(") Distance
@] Wolume Gallons W
Dimensions
Urnits | Inches =

S-Sensor Height 4580
F-Fll Height 420

R - Riser Height (0.0

H- Tark Height 420

L - Cvinder Length  |B0.0

E-End Cap Length (40

End Cap Length: Distance of one end cap. Both end caps will be used in the volume calculation.
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Dimensional Entry (continued) Step Six

Volume — Tank Capacity: Upon entering the dimensions, press the Capacity button to show the Calculated
Capacity of the tank. If the Calculated Capacity is slightly different than the expected capacity, click on the
Adjust Capacity box and enter the expected capacity of the tank. If the Adjusted Capacity is more than 10% of
the Calculated Capacity, recheck the dimensions entered above.

Walirre Walirre
Capacity | [391.84 Capacity | [391.84
[] Adjust Capacity [+ Adjust Capacity
| Capadty [4000 |

When all dimensions are entered is completed, press the Apply button to return to the previous Configuration
window.

Apndy Select Tank Shaps Cancal Help

o Apply — Transfers the dimensions back to the original Configuration window.
e Tanks — Returns to the previous Shape Selection window.
e Cancel — Returns to the Configuration window without saving any information.

e Help — Jumps to the Help menu.
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Dimensional Entry (continued) Step Six

RECTANGULAR TANK EXAMPLE

Choose the Sensor Output Units as Distance or Volume. After choosing the Sensor Output Units, select the
units of measurement in the pull down to the left.

Sensor Dutput Units
(7) Volume Cm Liters
Feet
Meters
Distance — Sensor Output Units:
Enter the dimensions of the tank. You must
enter data in all fields shown. Sensor Cutput Units
(®) Distanca Inches =
Sensor Height: Distance from the bottom of O Volume
the tank to the bottom of the transducer. T
Units | Inches
Fmax - Fill Height: Dlstancg from. the N
bofrtom of the tank to the maximum liquid e T
height. _ S
Frairi - Fill H zight 35
Probe Length: Distance from the bottom of Brrastargti] |10
the threads to the end of the probe.
Volume — Sensor Output Units:
Enter the dimensions of the tank. You must
enter data in all fields shown. Sensor Clutput Units
() Distanca
Sensor Height: Distance from the bottom of @;vm@ Galons v
the tank to the bottom of the transducer. e

Fmax - Fill Height: Distance from the
bottom of the tank to the maximum liquid
height.

Probe Length: Distance from the bottom of
the threads to the end of the probe.

Tank Height: Distance from the bottom of
the tank to the top of the tank.

Units | Inches i

Frnax- Fill Height |115.0

Fmin-FilHeight [1136 |
P - Prabe Length
H - Tank Height

Length: Distance of the straight length of the tank.

Width: Distance of the straight width of the tank.
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Dimensional Entry (continued) Step Six

Volume — Tank Capacity: Upon entering the dimensions, press the Capacity button to show the Calculated
Capacity of the tank. If the Calculated Capacity is slightly different than the expected capacity, click on the
Adjust Capacity box and enter the expected capacity of the tank. If the Adjusted Capacity is more than 10% of
the Calculated Capacity, recheck the dimensions entered above.

“ollns Yol
CEpaciy 3RTEE2 _ CEpaciy 36T G2
[_] Adgust Capacity | Adjust Capacity

Minimum Current / Minimum Volume: When in Volume mode, the 4mA output is placed at the bottom of the
tank (4.0mA = empty tank). Because of the dead band at the end of the probe as well as the probe may not
extend to the bottom of the tank, there is a blank space where liquid will not be measured. WebCal can
calculate the current and volume at this level in the tank. This is known as the Minimum Current and Minimum
Volume. Click on the Min Current/Volume to show the calculated values. This is the lowest current and
volume that the sensor will measure.

MR Current™alurme

M im Cumrantfvolums

Min Curent A

Min Wolurmes 3&.6[::’&5

When all dimensions are entered is completed, press the Apply button to return to the previous Configuration
window.

Apply Select Tank Shaps Cancal Help

e Apply — Transfers the dimensions back to the original Configuration window.
e Tanks — Returns to the previous Shape Selection window.
e Cancel — Returns to the Configuration window without saving any information.

Help — Jumps to the Help menu.
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Setting Relay Values (DL14, DL24, DL34, DS14, UG01 & UG03 Series only)

Step Seven

The operational values for the relays are entered in this section. You must enter values within all fields shown.
All values must be in the unit of operation listed under Relay Units.
Dimensional entry page. Note: All relay values must be greater than an empty tank (0 units) and less than a

full tank (Fill Height or Capacity Volume).

To change units, go back to the

Configuralion Updates Demo

FLOWLINE

Config Part Type: DL14-0, Senal Mumber: S605 Firmrare: LC1p254
Number of Pumps Description: Switch, Conf & Trans, 49.27(1.25m), 4 relays FW Rev. 503
|Smlnh.'ﬁdam15 anly w

Levels
Fampivive: -kl __ RelayUnils  HeightUnits  SensorHeight  Fil Height e
|N':”L Applcable ‘ Inches |Int;h;es w | |d{l_0 360
|F”"‘JW bt Hi-2 Vertical Cyinder Witing Diagram
Mot Applicable w —I

34.0 ]
Relay Fai-Safe ™ Advanced

!

Relays OfFf w ,
| B Faclory Config
Switch/Mlarm Configuration \\ /‘H‘\

Hi-1 '\ - Clear Screen
|2-Law, 2-High v ] 2t

32.0 1
Switch Hysteresis/Deadband S ‘ i Canfyg File Name
No Hysleresis - Low-1 e S e

eigl

Loop Fail-Safe M =
Hold Last Valus v 5

=" AmA

e o Open Config File
4 ma at Bottom i . ¥ A
| Low-2 P i S oRTE
o |
Wolumetric Mode Print Config File
Motes
Config #44
Help

36

MN302000 Rev D



Setting Relay Values (DL14, DL24, DL34, DS14, UG01 & UG03 Series only) Step Seven
RELAY CONFIGURATION EXAMPLES

4 ngh Level AlarmS: II;{‘?a\lfei‘llsLln'rts Height Linits Sensor Height  Fill Height
This example features 4-high Level Alarms. All values are | s T 55
configured in inches. Hid Vettical Gyfinder

e Hi-4=20.0" 200

e Hi-3=16.0" \/‘U‘\

e Hi-2=120" i — 1 20mA

e Hi-1=8.0" 160 Sensor
As the level increases (from the bottom up), each relay will | 43 \ L
energize. As the level lowers, the relay will de-energize in reverse || 120 e Fae

Hi-1

order. - | |

“‘-—-—-—-—-"'l 4ma
Lead/Lag Pump Empty with High Level Alarm: Levels

. . . . Relay Units Height Units Sensor Height  Fill Height

This example features dual pumps in a lead lag configuration. | s o P
There is also a high alarm used to warn of a tank overflow. All | Vtical Cyinder
values are configured in inches. 380 :

e Hi=38.0 /‘H‘\

e On=236.0" - | 20ma

o Off =34.0" %0 _ .

e Low=10.0" o S 1
Typically, the level is maintained between the ON (34”) and Off | 340 —~— Height
(12”) level for the pump empty. If the level ever reaches the Lag | ©f |
level (36”), the second pump will activate to help empty the tank. If = =] 4
the level ever reaches the High Alarm level (38”), then an alarm will | S
be activated.

Pump Fill with High and Low Level Alarm: Levels

. . . . . Relay Units Height Linits Sensor Height  Fill Height
This example features a single pump designed to automatically fill | _ - o 5 i
with both a high alarm and low level alarm. All values are " Vettical Gylinder
configured in gallons (Relay Units shows Gallons). 1850 .

e High —185.0 gallons /‘E‘\

o Off =180.0 gallons @ ~—————| 20ma

e On =50.0 gallons 1800 ]

e Low =40.0 gallons on \ & Eﬁ:ﬁﬂ
Typically, the level is maintained between the ON and Off level for | 500 s Height
the automatic pump fill. If the level ever reaches the high level or
falls below the low level, the respective relay will energize the -
alarms. Note: The total volume of the tank is shown under | ..

Capacity (located in lower left corner). P—

MN302000 Rev D
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Tank Level Configuration

Step Eight

DL10, LU23, LU27, LU28, LU29, UG06, UG12, US01, US03, US06 & US12 series only: Verify the Height
Units, Sensor Height, Fill-Height and Capacity. All values were calculated in the previous Dimensional Entry
window. To adjust these settings, click on Volumetric Modes.

Sensor Height: Distance
Levels e & from the bottom of the tank —— Bl - Bgttom of
Height Linits Sensor Height Fill Height
e a (empty) to the bottom of the T Full
Vertical Gyinder transducer (sensor). I | ¢ (20ma)
/_EL\ Fill Height: Distance from the
L . bottom of the tank to the
maximum liquid height (full). |
sense Leght Fill_H
eight =
Y Y Empt
Capacity: 50.0 - (41"|'|p)0‘5ir

e Forthe DL10, LU23, LU27, LU28 and LU29 series, the Sensor Height and Fill Height values determine
the operational range for the 4-20 mA output.

DL14, DL24, DL34, DS14, UG01 & UGO03 series only: Verify the Relay Units, Height Units, Sensor Height,
Fill-Height and Capacity as well as all of the Relay Settings. All values (except relay settings) were calculated
in the previous Dimensional Entry window. To adjust these settings, click on Volumetric Modes.

Sensor Height: Distance
Levels o from the bottom of the tank - - +B§§3§‘0§’ f
Relay Unitz Height Linitz Sensor Height Fill Height
Gallons Inches 100.0 96.0 (empty) tO the bOttom Of the M Eull
i Vertical Cylinder transducer (sensor). 3 ¥ (oma)
T20.0
/_5\7 Fill Height: Distance from the
ST . bottom of the tank to the
Lf'{fw 1 maximum liquid height (full). it
e Sensor elg i
B \ | Fill_H
675.0 = Height
Off
1500 ] .
" AmA
W— Y Y Empt
Capacity: 750.0 Volumetic Mode | = - (4?:1?55

o For the DL14, DL24, DL34, UG01 & UGOS3 series, the Sensor Height and Fill Height values determine
the operational range for the 4-20 mA output.

e There is no 4-20 mA output with the DS14 series.
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Tank Level Configuration (continued) Step Eight

DX10 & DX20 series only: Verify the Height Units, Sensor Height, Fill-Height and Capacity. All values were
calculated in the previous Dimensional Entry window. To adjust these settings, click on Volumetric Modes.

Sensor Height: Distance

Levels - from the bottom of the tank —3— Bl - Bttom of
Height Linits Sensor Height Fill Height
Thos 40 =0 (empty) to the bottom of the
Vol Cyleler transducer (sensor). —1— || Ful

/_H\i Fill Height: Distance from the
e ) ik bottom of the tank to the
maximum liquid height (full).
Sensar HEight Fill H
Height —

Voltage or Frequency Output
(ex. 0-10V or 976-2000Hz)

Capacity: 75.0 -&-Empty

e For the DX10 & DX20 series, the Sensor Height and Fill Height values determine the operational range
for the voltage or frequency output.

LG10 & LG11 series only: Verify the Height Units, Sensor Height, Probe Length, Maximum Fill-Height,
Minimum Fill-Height and Capacity as well as the Max. / Min. Volume and Max. / Min. Current. All values were
calculated in the previous Dimensional Entry window. To adjust these settings, click on Volumetric Modes.

Sensor Height: Distance .
Levels o ! from the bottom of the tank to o D |
Height Units Sensor Height Probe Length
Inihes 118,65 1120 - the top of the sensor threads. Full
ical Cylinder ke -
::ﬂ e Probe Length: Distance from _ _ | (20mA)
—m il G the bottom of the threads to L g
y i the end of the probe. 5 &
Max Fill-H Max Volume % : =
40| sewor Max. Fill Height: Distance 5 E
3 from the bottom of the tank to g o 5o
- i’;;ig“; v | the maximum liquid height @ =
- A (full). = Empty
3 ek 0| MGt v I <+ (4mA)
Capacity: 1400.0

Min. Fill Height: Distance from the bottom of the tank to the minimum liquid height (empty).

e For the LG10 and LG11 series, the Sensor Height, Probe Length, Maximum Fill-Height and Minimum
Fill-Height values determine the operational range for the 4-20 mA output.

Note: The location of 4mA for the LG10 and LG 11 series is based upon the Minimum Fill Height. This value is
dependent on the probe’s distance above the bottom of the tank plus the lower dead band (2”).
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Tank Level Configuration (continued) Step Eight

LR11, LR16, LR21, LR26 & LR31 series only: Verify the Height Units, Sensor Height, Fill-Height, Dead Band
and Max. Range. There is no volumetric / capacity feature with the EchoPro® series.

Sensor Height: Distance &

]

Leveis from the bottom of the tank
Height Units Sensar Haight Fill Hesght ,__—___ Measurement Location
B | e 7T (empty) to the Measurement 777" >
Vertical Cyinder Location of the sensor. |

Band

Fill Height: Distance from the 56 miA H
bottom of the tank to the

maximum liquid height (full).

Sensor

Dead Band: Distance from Hei
the location within the tank Height Range |

| where the sensor can no

e longer see a level above that

[10826 | point to the Measurement

Location of the sensor.

Fill Height: Distance from the
location within the tank where
the sensor can no longer see
a level beyond this point to the
measurement Location of the
sensor. Typical setting is the
same value as Sensor
Height.

4 mA

e The Sensor Height and Fill-Height values determine the operational range for the 4-20 mA output.

e The Dead Band and Max. Range values determine the operational range the sensor will look for a valid
return signal. This is independent of the 4-20mA current output.
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Tank Level Configuration (continued)

Step Eight

LR36, LR41 & LR46 series only: Verify the Height Units, Sensor Height, Fill-Height,
Range. There is no volumetric / capacity feature with the EchoPro® series.

Leveis

[Foo

Height Units

v

Sensor Height
)

Wertical Cylinder

Sensor Height: Distance
from the bottom of the tank
(empty) to the Measurement
Location of the sensor.

Fill Height: Distance from the
bottom of the tank to the
maximum liquid height (full).

Dead Band: Distance from
the location within the tank
where the sensor can no
longer see a level above that
point to the Measurement
Location of the sensor.

Fill Height: Distance from the
location within the tank where
the sensor can no longer see
a level beyond this point to the
measurement Location of the
sensor. Typical setting is the
same value as Sensor
Height.

Dead Band and Max.

Measurement Location

4

|
Dead
Band

e The Sensor Height and Fill-Height values determine the operational range for the 4-20 mA output.

¢ The Dead Band and Max. Range values determine the operational range the sensor will look for a valid
return signal. This is independent of the 4-20mA current output.
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Write to Unit Step Nine
Write to Unit - After a” Configuration  Updates Demao
values, settings and FLOWLINE"
dimensions have been 3 =
entered’ the Configuration Config Part Type: DL14-0, Senal Number. 5605 Firmware: LC1p25A
Stl” needs tO be sent tO the :i_q‘u_mg.]cr“g-fpuTPs Description: Switch, Cont & Trans, 49.27(1.25m), 4 relays FW Rev. 503
T transfer/u |Oad E_b\n\-llth.'-ﬂ‘ldr|1150r1l_',f —
sensor. To :

) . p f.“ﬁ"ﬁ"‘"f""?.”'“*'“” Relay Unils Heaght Units Sensar Height Fill Hesaht Wite to Unit
the |nf0rmat|0n tO the ;HutPt[._:ph;able Inches |Inches o ' %l‘lﬂﬂ 360 sl
sensor, click “Write to _:“_':_‘E'_“;C'f‘?;i“f‘ﬁ‘? Hi-2 Vertical Cykinder Wiring Diagram

PRl |Mot Applcable pt—= k
34.0
:::nt . Wpen f[:.ompletec.il,I e Adereed
is configuration wi .
. . 9 (FEHE O Factary Config
remain inside the sensor SwitchiAlarm Configuration _
memory and will not [2-Low, 2-Hign e \ ais bt
! - | Confyg File Nz
change unless the sensor si?ﬂlﬁl“‘”“d“m o s j_“ e Ll
is connected to WebCal® B 2o | —— e
and a new configuration is [Hold Last Value l
written to the sensor. Loss Output at Emply o Open Config Fiie
of power will not change or el o Low2 Save Config Fie
. . Lt 0.0
lose the configuration within - S
Volumelric Mode Print Config Fila
sensor memory.

Canfig #48

Motes

Help

Next, use the file management features to save your configuration by clicking “Save Config File” and print

your wiring diagram by clicking “Wiring Diagram.”

“Save Config File” will save this configuration as a text file which can be loaded back into WebCal® by

pressing the “Open Config File” button.

It is good practice to save the configuration file for each different

configuration with a unique name for easy identification. If using multiple sensors in identical applications, then
use of a single configuration file is recommended.

“Wiring Diagram” will display a PDF file showing the unique wiring for the specific configuration created in
WebCal®. The PDF can be printed or emailed. It is good practice to save the wiring diagram as a backup.

Tech Tips:

e 4-20 mA Output Only:

configuration.

If only the 4-20 mA output is required with a DL14, DL24 or DL34 (and no
relays are used), under Number of Pumps, select 4-20mA Transmitter Only to simplify the

o Relay Set Points: Never set relays set points at the extreme end of the operational range (empty or
full). A relay requires the level to pass the set point before it switches. Example — If a low alarm is set
to 0 gallons, it will never trigger because the level must pass below 0 gallons for it to activate. Best
practice is to set the low alarm with a slight buffer.

o Alarm Prevention: Always set relay alarm set points where there is time to react to prevent an issue.
Example — Setting an alarm where a tank overflows is not advisable. Best practice is to set a high level
alarm where operators have plenty of time to prevent an overflow.
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Write to Unit (continued)

Step Nine

-D' CUSTOMER SUPPLIED

RELAT SFOT

RELAY B

BLUE
ORANGE
YELLOW —————————————————
PURPLE ——————————————
BROWN ————
RED —————
BLACK
SHELD—
WHITE
GREEN =
m|

0

Sample Wiring Diagram
Diagram will change based upon

N
of
RELAY SPDT
RELAY ©
RELAY SFOT
RELAY D
ofl o g

S

the sensor’s configuration, use
' WebCal® to view appropriate wiring
—! diagram.

RELAY SPOT

[QE]
24 VAC @

[N

SHIED = _
BURFLE = FLY4 WHITE = T
EROWN = ILY COM  GREEN = RX

]
iz

&

'
=
<

DISPLAY,/PLC/CONTROLLER

HOTES:
1. USE CATCH DIGDE OR SNUBBER FOR
L . R

PO RETURN

| O POWERED RELA™S ONLY,
2. HELATS WAY BE POWEMED BY DC SOURCE,
COMNLET CONMON AT BOWER SOURCE.

Hi4 ALARMW

TE

HIGH LEVIL ALWRMS (4]

o W
DL_COWAG 44 A

Bl

|

-

Sensor Wiring: Once the sensor has been installed, follow the Wiring Diagram provided by the WebCal®

software.

A typical wiring diagram is shown above.

electrician to wire EchoPod®, EchoSonic® or EchoWave® with your application’s components.

Flowline recommends using a qualified licensed

A Configure your sensor with WebCal® and use the wiring diagram button to view the appropriate
diagram. Each configuration will have its own unique diagram. The diagram shown above is only a
sample and should not be used as a wiring diagram.

A Always use stepper relays between the sensor and external loads. For DC circuits, always use a catch
diode such as 1N4148, shown on the Wiring diagram above supplied by WebCal®.

A Once the sensor is configured, isolate the white and green wires from active power to prevent a
short of the configuration circuit.

General notes for electrical connections, usage and safety:
o Where personal safety or significant property damage can occur due to a spill, the installation must

have a redundant backup safety system.

e Wiring should always be completed by a licensed electrician.
o Supply voltage should never exceed 28 VDC.
¢ Protect the sensor from excessive electrical spikes by isolating the power, whenever possible.
e The sensor materials must be chemically compatible with the liquids to be measured.
¢ Design a fail-safe system for possible sensor and/or power failure.

¢ Never use the sensor in environments classified as hazardous.
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Advanced Features Step Ten

The advanced features settings are designed to help solve performance or operational issues for specific
applications. Changing these setting will alter the factory default performance or operation, of your sensor.
Please read through this HELP file to assist you in making adjustments or if you are still unclear about a
specific issue, please contact FLOWLINE applications engineering.

Configuration Updates Dema
= —
FLOWLINE
Config Fart Type: DL14-0, Senal Number: 5605 Firmmware: LC1p25A
Mumber of Pumps Description: Switch, Cont & Trans, 49.27(1.25m), 4 relays F¥W Rev. 50.3
|SwatchiAlarms Only
Levels
Pump/Valve Action Relay Units ~ Height Units Sensar Height - -
Not Apphcable o |Imrbes = | i" o Wirite to Uinit
|Pumpf".-"ahe Maode Hi-2 Vertical Cyinder Wiring Diagram
Mot Applcable —|
340 .
Relay Fai-Safe H Advanced
Rel X
| B i Factory Config
b Ll
Switch/Alarm Configuration ™
[2-Low, 2-High Hi-1 S 20 Clear Screen
320 g
Switch Hysteresis/Deadband ‘ : Config File Name
|N0 Hysleresis Lowe-1 e Fill L
]
Loop Fai-Safe M E——
|Hold Last Value 5
. ) _
Oulput al Emply ! Open Canfig File
-
4 mA at Bottom : s
| L2 rd Save Config File
100 <
Wolumetric Mode e i
Notes
Canfig #48
Help

Note: When the Advanced Button is highlighted with a RED border, this indicates you have selected an

advanced feature.
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Advanced Features (continued) Step Ten

Additional Features, Invert Relay & Fail-Safe:

For DL10, DL24, DL34 and DS14 Series For DL10, DX10, DX20, LG10, LG11, LU23,
LU27, LU28 & LU29 Series

ADDITIONAL FEATURES ADDITIONAL FEATURES.
L1 Increase Qutput Fitenng ! Increase Cutput Fitering
LI Decrease Outout Filtering |J Decrease Cutput Fittering
I Stabilize Qutout in Deadband LI Stahilize Cutout n Deadband
INVERT RE| AY STATES Update Gancel
LI Irvert Relay 1 (blua)
L) Irwart Relay 2 faranas) Note: Stabilize Output in Dead Band does not apply
L v Ry sl to the LG10 & LG11 Series.

L1 Irvesrt Rslay 4 (purole)
Faitzate will also e unless you click balow
L Do not Invert Failsafe

Lpate Cancel

¢ Increase Output Filtering: Placing a check mark in the box will increase the filtering (averaging) of the
analog output. Use this filter if the 4 to 20 mA output requires a smoother output for the application
such as open channel flow measurement.

o Decrease Output Filtering: Placing a check mark in the box will eliminate all filtering (averaging) of
the analog output which enables a pulse by pulse level reading. Use this filter to see changes in level
after every echo pulse.

Note: Never check increase output filtering and decrease output filtering at the same time.

o Stabilize Output in Dead Band: Placing a check mark in the box will activate a filter to hold the output
at Full if the level enters the dead band of the EchoPod® and EchoSonic®. This filter requires the level
to leave the dead band at a smooth and steady rate.

¢ Invert Relay States: Placing a check mark in any of the four boxes will reverse the state of that relay.
For example, if relay 4 is a high alarm that energizes above 50.0” of liquid, checking the invert box will
reverse its state so the relay will energize when the level is below 50” of liquid. Inverting the relay will
also invert the fail-safe of the relay. If the relay is fail-safe On, inverting the relay will make it fail-safe
Off.

o Fail-Safe will also invert unless you check below: Placing a check mark in the box will not invert the
fail-safe when a relay is inverted.
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Advanced Features (continued)

Step Ten

Additional Features, Invert Relay & Fail-Safe:

For UG01 and UGO03 Series

ADDITIONAL FEATURES.
LI Increase Output Fitering
! Decrease Outout Filtering
LI Stabilize Outaut m Deadband
INVERT REL&Y STATES
LI Irivert Belay 1 (bua)
L Irvert Relay 2 jorange)
LI Irreert Relay 3 Dvellow)
LI Irrsrt Relay 4 (purods
Fatzafe will alsa irre unless you click balow
L Do not Invert Failsafs
REDWCE FAST LEVEL JUMF EESPONZE TIME TO
LI 10 Seconds. Default is 60 Seconds
INCREASE LDST RESPONSE TIME TO

For UG06, UG12, US01, US03, US06 & US12 Series

ADDITIOMAL FEATURES.
LY Increase Outout Fitenng
L1 Decrease Qutout Filtering
|} Stabilize Outout in Deadband
REDUCE FAST LEVEL JUMF RESPONSE TIME TO
L1 10 Ssconds. Default is 60 Seconds
INCREASE LOST RESPONSE TIMETO
LI 180 Seconds, Defaulf is B0 Secands

Update

Cance|
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180 Seconds, Default is 60 Seconds

Update Cancel

Increase Output Filtering: Placing a check mark in the box will increase the filtering (averaging) of the
analog output. Use this filter if the 4 to 20 mA output requires a smoother output for the application
such as open channel flow measurement.

Decrease Output Filtering: Placing a check mark in the box will eliminate all filtering (averaging) of
the analog output which enables a pulse by pulse level reading. Use this filter to see changes in level
after every echo pulse.

Note: Never check increase output filtering and decrease output filtering at the same time.

Stabilize Output in Dead Band: Placing a check mark in the box will activate a filter to hold the output
at Full if the level enters the dead band of the EchoPod® and EchoSonic®. This filter requires the level
to leave the dead band at a smooth and steady rate.

Invert Relay States: Placing a check mark in any of the four boxes will reverse the state of that relay.
For example, if relay 4 is a high alarm that energizes above 50.0” of liquid, checking the invert box will
reverse its state so the relay will energize when the level is below 50” of liquid. Inverting the relay will
also invert the fail-safe of the relay. If the relay is fail-safe On, inverting the relay will make it fail-safe
Off.

Fail-Safe will also invert unless you check below: Placing a check mark in the box will not invert the
fail-safe when a relay is inverted.

Reduce Fast Level Jump Response Time: Changes the sensor’s response time from 60 seconds to
10 seconds. This filter prevents the sensor from making a quick jump in level if a false signal suddenly
appears. Change the response time if application involves expected quick level changes.

Increase LOST Response Time: Changes the sensor’s response time from 60 seconds to 180
seconds. This filter sets the time the sensor waits before entering a LOST state. Change the response
time if you want to delay the sensor from stating LOST.
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Advanced Features (continued) Step Ten
Additional Features, Invert Relay & Fail-Safe:
For LR11, LR16, LR21, LR26 & LR31 Series For LR36, LR41 & LR46 Series
Type Of Medium Type Of Medium
Liquids b Solids b
| Foam [ ] Agitated Surface Foam Agitated Surface
] Fast Level Change [ Low Dielectric | Fast Level Change [ Low Dielectric
Powder f Dust Large Angle :‘ Powder § Dusk I: Large Angle
Still Well f Stand Pipe (_] Pipe Diameter in {mm) Still Well f Stand Pipe (_J Pipe Diameter in (mm)
Damping Time G Seconds Damping Time G Seconds
First Echo First Echo
Normal M Normal e
OK Cancel K Cancel

Foam - Used when the entire liquid surface is covered with foam. Selections are YES or NO.
Default is NO.
Fast Level Change - Used when the media’s level rise or fall within the tank is greater than a rate
of 1” per second (25.4mm/sec). Selections are YES or NO. Default is NO.
Powder / Dust - Used when powder or dust are present in the atmosphere above the material.
Selections are Yes or No. Default is No.
Agitated Surface (Turbulent Surface) - Used when the surface of the liquid is turbulent or
agitated. Selections are YES or NO. Default is NO.
Low Dielectric - Used when the material has a low dielectric constant (and should not be
performed without first consulting with the factory). Selections are YES or NO. Default is NO.
Large Angle (Large Repose Angle) - Used when the repose angle of the material is steep.
Repose angle is the steepest angle of assent or descent relative to the horizontal plane that a
material can be piled without sliding. The repose angle varies between different materials.
Selections are Yes or No. Default is No.
Still Well - Used when the sensor is installed in a still well, stand pipe or sight glass. Selections
are YES or NO. Default is NO. Note: If YES is selected, the pipe (inner) diameter must be
entered.
Dampening Time — Used to set the sampling rate for which the sensor updates the current
output. The value is entered in seconds. Default is 6 seconds.
0 Decreasing the value will make the output more responsive to level changes.
0 Increasing the value will make the output less responsive to level changes.

First Echo - Used when the sensor has difficulty seeing the first echo return. This setting adjusts
the peak strength (dB) of the first echo. Default is Normal. Below are the settings:

0 Normal - No adjustment o0 Bigger - Increases by 20dB

o Small - Decreases by 10dB o0 Biggest - Increases by 40dB

0 Big - Increases by 10dB
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Appendix

Step Eleven

SAMPLE PROGRAM

A sample version of WebCal® is available anytime a sensor is not attached to WebCal®. The Sample
Program shows all the features in the Configuration Tab of WebCal®. Any configuration can be opened (Open
Config File), Saved (Save Config File) or Printed (Print Config File) with the Sample Program. Sample
Program cannot be viewed if a sensor is attached to the computer via the LI99-1001 Fob. To view the Sample

Program, start WebCal® when a sensor is not attached to the computer.

Sample Program.

Status
Mo unit is detected. To configure a unit,
check your connection and dick Try Again.
To view a WebCal@ sample, click
Sample Program
Startup

Sample Program

Try Again

At the opening screen, select

Select your model type in the upper right-hand corner. Note: When saving or opening a configuration, make
sure the Model Number matches the sensors you intend to use.

o WebCa
Configuratinn it Rams
Model Mumber  DL14

Fanfin

Mumber of Pumps

|

| SwitchiAlarms Only

PumpValve Action

[Nat Appacable

Pumpivahe Mode

T
|Nat Applcable

Relay Fail-Safe
[
iReIays Off

SwitchiAlarm Configuration

[2-Low, 2-High

Switch Hysteresis/Deadband

|Foed 1/2°

FLOWLINE

vart Type: DL14, Senal Number. 1001 Firmware: LC1p25
Description: Switch, Cont & Trans, 48.2°(1.25m), 4 relays FW Rev. 1

Loop Fail-Safe

[Hold Last value

Oulput at Emply
id m#A at Bottom

Config #458

Levels
Relay Units Height Units Sensor Height  Fill Heaght Write to Unit
Inches inches|RM| |40 | les
Hi-2 Vartical Cylinder Wiring Diagram
P | \ Advanced
A Factory Config
Hi-1 Clear Screen
320 | Config File Name
Low-1
120 | ——
Open Config File
Lo Save Config File
10.0
- Print Config Fila
Volumetric Mode g
Notes

Help
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Appendix (continued) Step Eleven

UPDATING WEBCAL® SOFTWARE (ULTRASONIC & GWR SENSORS ONLY)

WebCal® can be updated directly from the software. Click on the Updates Tab at the top of the window and
press the Download button. Make sure that your computer has access to the Internet. If not, an error window
will appear.

Press the Download button and the software will check the version of software you are using with the most
recent software version at Flowline. If the versions are the same, a window will open indicating that the most
recent version is installed. If not, then a window will open asking you to download the latest version. Follow
the instructions for installing the latest version.

Configuration Updales Demo

Check For Updales

Update Fimmware in the unit.

Fimware File Namse:

Select Program

Update Sensor
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Appendix (continued) Step Eleven

UPDATING SENSOR FIRMWARE (ULTRASONIC & GWR SENSORS ONLY)

WebCal® can also be used to update the internal firmware for your sensor. The update will include the latest
features and enhancements. To begin the update, open WebCal® with a sensor connected and the latest
version of WebCal® installed on your computer.

A When updating the sensor firmware, disconnect the sensor from all other devices including
displays, controllers, power supplies, PLC’s, pumps, valves and alarms. Connect the devices
back after the firmware has been updated.

Configuration Updates Demao

Check For Updales

Update Firmware in the unit

Fimveare File Name:

Select Program

Update Sensor

Click on the Updates Tab and then click on Select Program to select the firmware update.

Current Range: 1.25 Meters
Current Version:  50.3

Select Firmware: | 1.25M Version: 50.3 V]

OK Cancel

Select the latest version of the firmware file and click OK.

Update Firmmware in the unit.

Firrweare File Name:

i _'lFr_n_DTdI_a_'-G.n'_ebl::al'-F-'rugra;{s'-LC'Ipzbwarhﬂp:i.lpz Select Program

Update Sensor

Confirm that the address is correct and then click on Update Sensor to begin the firmware update. This step
should take less than 1 minute. You can follow the progress with the status bar to the right of the Update
Sensor button. When completed, click on the Configuration tab to configure the sensor. Note: When the
firmware has been updated, the unit will return to its original factory settings.

o If there is a communication interruption during the update, the process will stop. It is then OK to click
on Update Sensor to start the process over again.
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Appendix (continued)

Step Eleven

DEMO PAGE (DL10, DL14, DL24, DL24, DS14, DX10, DX20, LU23, LU27, LU28 & LU29 SERIES ONLY)

The Demo Page gives you the ability to test the sensors operation against a fixed target, including the

confirmation of the switching points for the relays.

e The large top number shows the liquid level value in the units list just below to the right.
e The bottom smaller number shows the distance from the sensor face to the target in the same units.

0 Adding both numbers will equal the Sensor Height value.
e The Activity button will light every time the sensor pulses.
¢ The Relay buttons (Relay 1, 2, 3 & 4) will light when their corresponding relay is energized.

o Note: This feature is only a simulation. The relays are not physically opening and closing.

Configuration Updates Demo

In this mode, the valtage suppéed by the computer is below the sensor's specified
limits, Therafore, the sensor may be sluggish, relays may not operate and the unit may
not operate to full range. This simulation is intended to give you a quick check of the
unit after updating the firmware and is not acceptable for testing the sensor. The relay
lights bedow only indicate whera the relays will activate and de-activate

Relay 1 Relay 2 Reiay 3 Relay 4

o @ @ <]

0000.0

Measured Liquid Level

You are running in sample mode. In this mode, this

o display is inoperative. To use this display, connect a Level Uinits
Activity larget device using & WebCal® fob and restarl this
program. Inches

00000.0

Distance from fransducer

Help

Note: In this mode, the voltage supplied by the computer is below the sensor’s specified limits. Therefore, the
sensor may be sluggish, relays may not operate and the unit may not operate to full range. This simulation is

intended to give you a quick functional check after updating the firmware.
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Appendix (continued) Step Eleven

DIAGNOSTICS PAGE (FOR LG10 & LG11 SERIES ONLY)

The Diagnostics Page provides the ability to View the Empty Signal Scan and EchoCurve for the Guided Wave
Radar sensors. Note: This feature does not work with any Ultrasonic sensor.

Viewing the Empty Signal Scan
The Empty Signal Scan can be viewed with the WebCal® software (version 6.5 and greater). Note: Always
consult a Flowline® representative for reviewing of the signal data. To view, follow the directions below:

1.

2
3.
4
5

Activate an empty signal scan (see instruction manual for the LG10 & LG11 series sensor).

Connect EchoWave® to WebCal® software via Fob
Click on Diagnostics Tab on the main WebCal® screen
In the Select Signal Data pull down, select Empty Scan.

The empty signal scan will be displayed in the window.

- .ebCaI 650

[Corigaston [ Upites| Doarosis |
Amplitude Select echo curve lCapture—V| l Erase Disturbance Scan J
2048
1638
1229
819
110
[l Ill
410 l/ \
819 \ /
1229 U
1638
-2048
0 1 i 3 4 5 6 7 8 9 10
Distance fest)
Level Units
Measured liquid level Distance from sensor Curmert Owtput {ma)
-0000.8 00070.3 20000
Help

Erase Empty Signal Scan with WebCal®
If there is a need to erase or turn off the empty signal scan, perform the following:

1.

2
3.
4

52

Disconnect the sensor from the application wiring.
Connect EchoWave® to WebCal® software via Fob.
Click on Diagnostics Tab on the main WebCal® screen.

Click on Erase Empty Signal Scan.
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Appendix (continued) Step Eleven

Echo Curve

This function displays the primary echo return(s) that the sensor is seeing graphically as well as the location
and amplitude of the return(s). It can be used to confirm the correct level reading by the sensor or to
troubleshoot any false signals. There is a two step process involving the creating and viewing of an echo
curve. Note: Always consult a Flowline® representative for reviewing of the signal data.

Create an Echo Curve
See instruction manual for the LG10 & LG11 series sensor

Viewing the Echo Curve

The echo curve(s) scan can be viewed with the WebCal® software (version 6.5 and greater). To view, follow
the directions below:

1. Create an echo curve (see |5 Webcal®650
instructions above).

2. Connect EchoWave® to || awluse Selactecho urve (G 3 W
WebCal® software via Fob 2048
3. Click on Diagnostics Tab on 123:
the main WebCal® screen G
4. In the Select Signal Data pull :‘" h
down, select Echo Curve. o \\ [
5. The echo curve will be Bt ]
displayed in the window. :E;: U
-2048
0 1 2 3 4 5 b 7 8 9 10
Distance fest)
Level Units
Measured liquid level Distance from sensor Cumert Output {ma)
-0000.8 00070.3 20000
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Appendix (continued)

Step Eleven

ECHO CURVE (FOR LR11, LR16, LE21, LR26, LR31, LR36, LE41 & LR46 SERIES ONLY)

The Echo Curve Page provides the ability to View the Echo Curve, Envelope and/or False Echo Curve for the
EchoPro® Radar sensors. Note: This feature does not work with any Ultrasonic or GWR sensors.

Viewing the Echo Curve

The Echo Curve can be viewed with the WebCal® software (version 6.7 and greater). Note: Always consult a
Flowline® representative for reviewing of the signal data. To view, follow the directions below:

1. Connect EchoPro® to WebCal® software via L199-3001 RadarFob

Click on Echo Curve Tab on the main WebCal® screen

2
3. Select Echo Curve, Envelope and/or False Echo and click LOAD.
4

The appropriate curves will be displayed in the window.

Configuration Echo Curve

Load

100

60

10 N

20 1 T———

0.00 0.00 3.28 3.28

I | Echo Curve

Il | Envelope

[v] False Echo

v

¥ 15900
¥ 15910

6.56 .84 .84 1312

Feet

6.56

1312

16.40

16.40

19.64

Help
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Appendix (continued)

Step Eleven

STRAPPING TABLE

WebCal® features a strapping table that enables you to enter up to 16 custom reference points instead of
using the standard tank shapes. This feature is ideal for odd shaped tanks or tanks where specific levels are
known volumes of liquid.

To access the Strapping Table, click on Strapping Table in the Shape Selection Window and press “OK”.

Enter the Sensor Height, Fill Height,
Riser Height and Tank Height. This
information is used to configure the
sensor to the tank.

The Strapping Table also has two
columns of 16 points for entering the
known tank data.

Select the dimensions and/or volume
at the top of the two columns and
enter the tank data.

When done, press “Apply” to transfer
the data and return to the
Configuration window.

MN302000 Rev D

Strapping Table Y
Linits Sensor Height  Fill Height (F)  Riser Height  Tank Height (H)
Inches | [48.0 | (420 | [00 | 42.0 |
Inches il Gallons ﬂ
1 0.0 0.0 'H
2 7.0 110.0 =
3 14.0 1300 —
4 |21.0 60.0
5 28.0 100.0 5
6 35.0 150.0 F o
7 42.0 220.0
8 e
e
[ Apply Select Tank Shape Cancel Help




Appendix (continued) Step Eleven

Two of the shapes (Vertical Cylinder Tank and Rectangular Tank) will always provide a linear output,
regardless of selecting Distance or Volume. The remaining four shapes (Vertical Cylinder Tank with Cone
Bottom, Horizontal Cylinder Tank with End Caps, Horizontal Cylinder Tank with Spherical End Caps and
Spherical Tank) will have a linear output when Distance is selected, but will have a non-linear output when
volume is selected.

Vertical Cylindrical Tank Horizontal Cylinder Tank with End Caps
Volume Distance Volume Distance
(Gallons) /_E\ (Inches) (Gallons) (Inches)

600.0 60 600.0 / \ 60
500.0 50 537.2 / \ 50
400.0 40 428.0 40

300.0 30 300.0 / \ 30

200.0 20 1724

100.0 10 62.8 \\ // 10
000.0 00 00.0 00

In the above illustration, 10” of liquid will always be In the above illustration, 1” of liquid does not equal
equal to 100 gallons of liquid (1” = 10 gallons). 10 gallons. The 10” at the bottom represents a
rise of 62.8 gallons where the change between 10”
and 20” represents an increase of 109.6 gallons.

When volume is selected, the 4-20 mA output from the sensor will be proportional to the volume of the tank,
not the height of the tank. This means that the current output will track the volume of the tank (in gallons or
liters) within a non-linear tank (Vertical Cylinder Tank with Cone Bottom, Horizontal Cylinder Tank with End
Caps, Horizontal Cylinder Tank with Spherical End Caps or Spherical Tank).

When connecting the signal output to a display, the signal will follow the volume of the tank. The display will
also reflect the volume of the tank and not the height of the liquid.

Example #1 (Volume Output): in the above illustrations, @ 20” of liquid, the display will show 200.0 gallons in
the Vertical Cylindrical Tank. However, in the Horizontal Cylinder Tank with End Caps, the same level of 20”
would show 172.4 gallons.
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Appendix (continued) Step Eleven

Example #2 (Current Output): In the illustrations on the previous page, the 4mA signal is set at 0” (0.0
gallons) and the 20 mA signal is set to 60” (600.0 gallons). In the Vertical Cylindrical Tank, 40” of liquid will
output a current signal of 14.67mA. However, in the Horizontal Cylindrical Tank with End Caps, 50” of liquid
will output a current signal of 15.41mA. A simple loop display set with 4mA = 0 gallons and 20 mA = 600
gallons will show two different volumes based upon the tank shape configuration. Vertical Cylindrical Tank will
show 400.0 gallons while Horizontal Cylindrical Tank with End Caps will show 428.0 gallons.

Vertical Cylindrical Tank Horizontal Cylinder Tank with End Caps
600 600 —
500 500
2 400 2 400 | |
o o
3 | 3 |
B 300 © 300
2 l 2 |
= =
& 200 ' & 200 |
I I
100 | 100 |
| | | | |
000 } } ; % | I 000 1 1 | 1 1 |
00" 10 20" 30" 40" 50" 60" 00" 10 20" 30" 40" 50" 60"
Inches of Liquid Inches of Liquid
In the above illustration, 10” of liquid will always be In the above illustration, 1" of liquid does not equal
equal to 100 gallons of liquid (1" = 10 gallons). 10 gallons. The 10” at the bottom represents a

rise of 62.8 gallons where the change between 10”
and 20” represents an increase of 109.6 gallons.

MN302000 Rev D 57



Appendix (continued)

Step Eleven

TROUBLESHOOTING

o Unit Detected in
WebCal®.

N WebCaI! ! ! !

cannot detect an EchoPod®, EchoSonic® or EchoWave® connected
to the computer.
Check that the Fob is connected to the USB® port.

Check that all four wires (Red, Black, White and Green) are securely
attached to the Fob.

Check Device Manager and confirm that both drivers (WebCal®
Configuration & EchoFob) are present.

Make sure the cable length between the computer and the sensor is less
than 15’ (4.57m)

Drivers not found or
missing. Also, USB® Fob
(L199-1001) was plugged
into computer before
WebCal® software was
installed.

WebCal® cannot detect the driver for the USB® Fob (LI99-1001) or an incorrect
driver was installed. To correct this, install WebCal® software while in safe
mode. To access safe mode, press and hold F8 during computer boot up.
Once in safe mode, install the WebCal® software. Test software while in safe
mode. When done, re-boot computer to return to normal operation. WebCal®
will be operational as well.

Internet error. The server
name or address could not
be resolved.

This is a warning indicating that the computer configuring EchoPod®,
EchoSonic® or EchoWave® is not connected to the Internet. Click OK to
continue. Flowline® recommends being connecting to the Internet during
configuration. Not being connected to the Internet will not prevent EchoPod®,
EchoSonic® or EchoWave® from being configured.

To turn off this warning, go to the Updates Tab and click on the check box
“Automatically upload configurations”. Click on NO in the new window and the
previous check box will become unchecked. WebCal® will no longer attempt to
connect to the internet. Clicking on the check box will restore this feature.

Cannot access some of
the configuration features
in WebCal®.

As choices are made in Configuration, WebCal® will begin to eliminate
functions that are not applicable to a configuration. To reset Configuration or
get access to all the features, click on the Clear Screen button.

Capacity will not change
regardless of changes to
dimension.

As long as the Adjust Capacity box is checked, the Capacity cannot be
changed. Simple uncheck the box and press Capacity to view the calculated
tank capacity.

Wallrme
Capacity

|3676 62

] Adust Capacity
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Appendix (continued)

Step Eleven

TROUBLESHOOTING (CONTINUED)

No unit detected error 1
Data page read error 2

Both errors can occur when the Display is still plugged in when connecting to
WebCal. Remove the display from its plug and try again.

Data page read error X (X
is any number greater than
2)

Make sure display is removed. If issue persists, contact a Flowline
representative.

-1 No device is attached to
the USB Fob, oritis
attached incorrectly.
Please correct and try
again.

1. Check the wires connected to the USB Fob as well as to the EchoPod
terminals.

2. Make sure the cable length between the sensor and the computer is less
than 15’ of total cable.

3. Make sure the display was removed from its plug.

4. If this persists, reboot computer in SAFE mode and re-install the WebCal®
installer program.

-2 Program to loader error
open wires

Check the wires connected to the USB Fob as well as to the EchoPod
terminals.

WEBCAL® REVISIONS

WebCal 6.7 Adds - EchoPod! UGO01, UGO03, UG06 & UG12 series,

EchoTouch® US01, US03, US06, US12 series and
EchoPro® LR11, LR16, LR21, LR26, LR31, LR36, LR41 & LR46 series

WebCal 6.5

Adds - EchoWave® LG10 & LG11 series

WebCal 6.0

Adds - PodView (L140 series) interface to EchoPod® family
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Warranty, Returns and Limitations Step Twelve

Flowline warrants to the original purchaser of its products that such products will be free from defects in
material and workmanship under normal use and service in accordance with instructions furnished by Flowline
for a period of two years from the date of manufacture of such products. Flowline's obligation under this
warranty is solely and exclusively limited to the repair or replacement, at Flowline's option, of the products or
components, which Flowline's examination determines to its satisfaction to be defective in material or
workmanship within the warranty period. Flowline must be notified pursuant to the instructions below of any
claim under this warranty within thirty (30) days of any claimed lack of conformity of the product. Any product
repaired under this warranty will be warranted only for the remainder of the original warranty period. Any
product provided as a replacement under this warranty will be warranted for the full two years from the date of
manufacture.

Products cannot be returned to Flowline without Flowline's prior authorization. To return a product that is
thought to be defective, go to www.flowline.com, and submit a customer return (MRA) request form and follow
the instructions therein. All warranty and non-warranty product returns to Flowline must be shipped prepaid
and insured. Flowline will not be responsible for any products lost or damaged in shipment.

This warranty does not apply to products which: 1) are beyond the warranty period or are products for which
the original purchaser does not follow the warranty procedures outlined above; 2) have been subjected to
electrical, mechanical or chemical damage due to improper, accidental or negligent use; 3) have been modified
or altered; 4) anyone other than service personnel authorized by Flowline have attempted to repair; 5) have
been involved in accidents or natural disasters; or 6) are damaged during return shipment to Flowline. Flowline
reserves the right to unilaterally waive this warranty and dispose of any product returned to Flowline where: 1)
there is evidence of a potentially hazardous material present with the product; or 2) the product has remained
unclaimed at Flowline for more than 30 days after Flowline has dutifully requested disposition. This warranty
contains the sole express warranty made by Flowline in connection with its products. ALL IMPLIED
WARRANTIES, INCLUDING WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, ARE EXPRESSLY DISCLAIMED. The remedies of repair or
replacement as stated above are the exclusive remedies for the breach of this warranty. IN NO EVENT SHALL
FLOWLINE BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY KIND
INCLUDING PERSONAL OR REAL PROPERTY OR FOR INJURY TO ANY PERSON. THIS WARRANTY
CONSTITUTES THE FINAL, COMPLETE AND EXCLUSIVE STATEMENT OF WARRANTY TERMS AND NO
PERSON IS AUTHORIZED TO MAKE ANY OTHER WARRANTIES OR REPRESENTATIONS ON BEHALF
OF FLOWLINE. This warranty will be interpreted pursuant to the laws of the State of California. If any portion
of this warranty is held to be invalid or unenforceable for any reason, such finding will not invalidate any other
provision of this warranty.

For complete product documentation and technical support, go to flowline.com. For phone support, call 562-
598-3015 from 8am to 5pm PST, Monday-Friday. Please have the Part and Serial number available.
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