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Description

Electrolab’s Model 3010 Dual Analog Output Board is designed to provide two analog outputs
from either a Model 1000 or Model 2100 Digital Level Sensor (DLS). These two, 4-20mA signal
outputs are used in applications that require monitoring of dual fluid levels in a tank. The 3010
Dual Analog Output board reads ASCIl data from the sensor, parses the level from the data
string, and assigns the channel output based on the number of floats or levels in the message.

Example:

e A single float or single level sensor will have the output assigned to analog output
channel 1.
e A dual float or dual level sensor will have the outputs assigned as follows:
Level 1 (total product ) =analogloop 1
Level 2 (interface) = analog loop 2.

The Model 3010 board replaces the fuse board in explosion proof housing assembly on the top
of the sensor and provides the same electrical protection. The Model 3010 board operates off
of 12Vdc — 30Vdc and controls power to the sensor. It powers the sensor on a pre-programmed
interval and polls the sensor for levels, powers the sensor down and outputs the analog signal.
The configurations for polling and scaling are stored in the DLS EEPROM, allowing for easy
board replacement, if required, without the need for reprogramming. By default the polling
period is 30 seconds and the scaling is 240 inches.

Configuration

The 3010 is designed to interface with the following reporting firmware versions:

e Version 2.08 or higher for DLS1000
e Version 3.13 or higher for DLS2100

The sensor must be configured to communicate at 9600n81. The board has two output modes,
1-5v and 4-20mA. The board has 7 jumper selectable settings (see Figure 1, 3010 Dual Analog
Card Jumper Settings):

e J1 and J2 work together to select the output mode for analog loop 1 of either current or
voltage (by default the outputs are set to 4-20mA).

e J3 and J4 also work together to select the output mode for analog loop 2 of either
current or voltage (by default the outputs are set to 4-20mA).

e J5 selects the input voltage source for the analog loops. By default the Model 3010
board is configured to operate both loops and the board from the same power source.
Re-configuring J5 allows for a secondary power source to power analog loop 2 (this may
be necessary for cases when loop isolation or intrinsic safety barrier devices are used).

e J8 selects the default error output for analog loop 1 (default setting is 4mA).

e ]9 selects the default error output for analog loop 2 (default setting is 4mA).
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TABLE 1. J10 CONNECTOR E—
PIN#| FUNCTION o o
1_| GROUND > oy 8 X
2_| GROUND s egsgeé
3 AVDDT (12 - 30VDC) 4 38288 TABLE 2. J1,J2 SETTINGS
AVDD2 (12 - 30VDC) :
2 QUT1 (CURRENT or VOLTAGE) ;HZ 322 C%TJE:I'T‘ON THIE%LE'SF'UT 0OUT1 is VOLTAGE
— — on s
5 OUT2 (CURRENT or VOLTAGE) N I . 2-3 123 1OUT THE OUTPUT on OUT1 is CURRENT
. T - 1-2 | 2-3 NONE WARNINGII INVALID
TABLE 3. J3, J4 SETTINGS . g — — 23 [ 12 NONE WARNING!! |NVALID
3 J4 FUNCTION NOTES (I?T BiJ
o T I THE OUTROT o auTTs b EaRHEE
2 | 2.3 | NONE WARNINGI! INVALID TABLE 4. J5SETTINGS
=3 | 1=2 NONE WARNINGI INVALID

San Antonlo, TX 78217

J5 | FUNCTION | NOTES
/ 1-2 | AVDD1 THE VOLTAGE SOURCE for CHANNEL 2 s AVDD1
/ , __[2:3 [ AVDDZ THE VOLTAGE SOURCE for CHANNEL 2 |s AVDD2
/ ~ " JopEn] NONE CHANNEL 2 Is not POWERED
f TABLE 6, RECOMMENED LOADS
| AVDDT or RECOMMENDED
AVDD2[V] | MIN.Ricad [gf | MAX, Risad [qf | Rload [cf
12 250 457 332
\ 13 250 507 382
\ 14 250 557 432
‘.‘. 15 250 607 482
\ 16 250 857 532
‘\ 17 250 707 582
18 250 757 832
19 250 807 882
20 250 857 732
21 250 507 782
TABLE 5, J8 SETTINGS 22 250 957 832
~— 23 250 1007 882
J8 | FUNCTION NOTES B 24 250 1057 932
1-2 _|[4mA or 1VDC |CORRESPONDING fo J1. J2 SETTINGS T 25 250 1107 982
2-3 |20mA or 5VDC |[CORRESPONDING to J1, J2 SETTINGS 26 250 1157 1032
OPEN |[4mA or 1VDC |CORRESPONDING to J1, J2 SETTINGS 27 250 1207 1082
28 250 1267 1132
29 250 1307 1182
30 250 1357 1232
TABLE 5. J9 SETTINGS FOR VOLTAGE MODE THE MINIMUM LOAD RESISTOR VALUE
J9 | FUNCTION NOTES THAT THE QUTPUT AMPLIFIER CAN ACCOMMODATE IS 1KQ.
1-2 |4mA or 1VDC |CORRESPONDING to J3, J4 SETTINGS
2-3 |20mA or 5VDC |CORRESPONDING to J3, J4 SETTINGS
OPEN|[4mA or 1VDC |CORRESPONDING to J3, J4 SETTINGS A L b TR 0 L S0 N i L e,
Py wev | o | osscaenas e
#‘Nipj ] wzama | ORIGINAL CERTIFICATION DOCUMENT 301 [jLIJDhE:IJPAELRAgé_IL__lo_I?IGCSARD
electrolab
2103 Mannlx Drive oRavmc wer 301003 | FLENDE TAD,

oAt carATED, 10/23/2013

| oamanay, K, BRASHEAR) V. MARTIN

Operation

Figure 1. 3010 Dual Analog Card Jumper Settings

When the board is powered up, the LED will blink 5 times every 0.4 seconds and stop. The
outputs will be set according to the jumpers. See Figure 1. 3010 Dual Analog Card Jumper

Settings above.

Note:

If the converter core temperature exceeds the safe value, or if the 3010 is in current

mode and the loop is open, the output is set to 0 and the LED blinks 2 times for loop 1
and 3 times for loop 2. This is a visual indication of a problem. You should check your
connections or disconnect the board and allow it to cool down.
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After the sensor is powered up, the Model 3010 Dual Analog Card waits 500 ms and polls the
sensor for the sensor configuration with the command, U**MC?. If the configuration is read,
the configuration values are set for the loops.

If there is no data or no valid data, the power cycles once and the analog board attempts to
read the configuration again. If, on the second attempt, there is still no data or the data is
invalid, the power is turned off to the sensor and the LED blinks indefinitely every 1 second.

If there is no data, there may be an incorrect communications setting on the sensor or a
problem with the 3010. If there is no valid data, the float or floats may be off or installed
incorrectly; or the number of floats programmed in the sensor do not match the number of
floats actually installed on the sensor.

If valid data is received, the board will begin polling for levels at intervals set in the sensor
configuration data (30 seconds is the default value) using the command, U**?. When valid data
is received, the output is set accordingly.

If there is no valid data the power cycles and the board will attempt to read the sensor for
level again. If there is still no data or no valid data, the outputs are set accordingly and the
LED blinks indefinitely every 1 second. The board will power down the sensor and wait until
the next polling period.

Depending on whether this is a new installation or if the sensor and board have been
operating for a while, the trouble shooting is different. New installations only require that
all communications settings and wiring are correct and the floats match the number
programmed. In-service troubleshooting, involves checking the power applied along with
connections. If all are fine, the sensor should be tested to isolate it from the 3010. If the
sensor is the problem, replace it. If the board is the problem, replace it.

Setup

Required Equipment
The following equipment and components are required to set up the Model 3010:

e Model 3010 analog output board

e Computer running terminal emulation software with a RS232/RS485 converter or a
HHC1000 with cable

e Fuse board, 2217R2 or R3 to connect to the DLS

e DLS1000 with v2.08 or later firmware or DLS2100 with v3.13 or later firmware

e 12vdc - 30vdc power source for 3010 board

e 12vdc power source for the DLS (HHC1000 will provide this)

e 250 ohm resistor to test the 4-20mA analog loop when the DLS is not connected to a
SCADA system

e Digital Volt Meter

© 2015, Electrolab, Inc. All Rights Reserved. July 2015
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Establishing Communications

Use the following steps to establish communication with the fuse board and begin set up of the
Model 3010 board. You may use the Hand-Held Communicator or a Computer with Terminal
Emulation software. Both procedures follow.

Using the Hand-Held Communicator (HHC-1000)

1. Connect the HHC1000 to the sensor via the fuse board to ensure the sensor is
configured correctly at 9600n81.

2. If there is no communications, go to SEARCH FOR SENSOR and scan.

3. If communication with the sensor is established, go to the 4_20mA menu and verify or
configure the 4-20mA settings.

Please refer to the HHC-1000 User Manual available online at www.electrolabcontrols.com,
for additional information.

Using a Computer with Terminal Emulation Software

1. Connect the sensor via the fuse board to the RS485/RS232 converter (the sensor
requires 12v and may not be provided via the converter).

2. Launch the terminal emulation software and configure the port to the proper settings,
9600n81 (default).

3. If the sensor doesn’t respond, verify that all connections are secure, the port settings
are correct, and that the port is open. If all appear correct, begin switching baud rates
and parities on the terminal emulation program (1200e71, 1200n81, 9600n81, 9600e71,
38400n81 and 38400e71) to see if one of these will work. These additional baud rates
and parities are supported, but not normally used.

4. When communication is established, configure the sensor to 9600n81 by typing
U**B9600N81 and pressing Enter. If the command is accepted, the sensor will respond
with UnnBOK.

5. Configure the computer to 9600n81 and verify the sensor has the proper firmware
version by typing U**MV and pressing Enter. The sensor will respond with the firmware
version of UnnMV2.xx for Model 1000 and UnnMV3.xx for Model 2100 sensors where
nn = unit number and xx = extension of the version number.

Note: [f you don’t have the proper firmware the board will not work. You will need to
acquire a sensor that has the proper firmware.

6. Set the scaling of the channel by typing U**MAXnnn where nnn = the max scale in
inches. The default is 240 inches. If the response is successful, the terminal will display
“OK” in the reported message.

© 2015, Electrolab, Inc. All Rights Reserved. July 2015
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Connecting the Model 3010 Analog Board to the Sensor

1. Disconnect the fuse board from the sensor and connect the 3010 according to the
wiring diagram in Figure 1.
a. Connect power to VDD1 and ground to GND.
b. Connect the 250 ohm resistor to OUT 1 and GND (this is the signal loop).
Note: This is for test purposes only. Most SCADA equipment will have the
resistors pre-installed on the circuit board.
c. Connect the digital volt meter to the legs of the resistor and set for DC voltage.
d. Ensure the float is installed correctly on the sensor and matches the number of
floats programmed in the sensor.
e. Apply power and verify the LED pulses and the voltage output from the board
across the resistor.

Note: The voltage should be proportional to the scaled level at the float. If you are using 2 floats,
you will either need to move the resistor for the second output to OUT 2 and GND or get a
second resistor for this. If only one float is configured on the sensor, the 3010 will only output
signal on OUT 1.

© 2015, Electrolab, Inc. All Rights Reserved. July 2015
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Operating Specifications

The table below shows operating specifications for the Model 3010 Dual Analog Output Board.

Minimum Input Voltage 11vDC

Maximum Intrinsically Safe Voltage* 12.9VDC

Maximum Current Draw @ 12.9 V 75 mA

Minimum Current Draw @ 12.9 V 15 mA

Operating Temperature Range -20 to +70 degrees Celsius
Storage Temperature Range -20 to +70 degrees Celsius

* If the sensor is employed in an environment that does not require intrinsically safe devices,
then the maximum voltage can exceed 12.9V, up to 36 V in.
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NOTES
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Contact Information

Specific information about the HHC-1000, Model 1000 Level Sensor and DLS 2100 can be found
in the User Manuals for each product on the manufacturer’s website,
www.electrolabcontrols.com. Further technical assistance for the Model 3010 Dual Analog
Output Board may be obtained by contacting the manufacturer:

For further information or for assistance, please contact:
Electrolab, Inc.

159 Enterprise Parkway

Boerne, Texas 78006

Phone: (210) 824-5364

TF: (888) 301-2400

Email: InsideSales@electrolabcontrols.com

www.electrolabcontrols.com
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