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Thermocouple Card Configuration

This document provides two examples to help you understand the configuration of
thermocouple inputs. The hardware required to complete these examples include a
3007/00 8-Channel Scanning Thermocouple Card, a 3058/00 Thermocouple Analog
Cable, a 3099/03 Thermocouple Triple Termination Module, and two thermocouples.
(Note: other Thermocouple types than those listed in the example can be substituted.) If
thermocouples are not available, you may substitute four short lengths of wire for the
verification test.

Hardware Setup
e Remove the protective cover from the 3099/03 Thermocouple Triple Termination
Module. Connect the leads of an “S” thermocouple to the Channel 0 inputs on the
termination module’s brass terminals; connect the leads of a “K” thermocouple to
the Channel 1 inputs of the termination module’s brass terminals. Replace the
protective cover on the 3099/03 Thermocouple Triple Termination Module.

If you are not using thermocouples, connect one jumper wire between the Shield

and High terminals of Channel 0, and another jumper wire between the High and

Low terminals of Channel 0. Likewise, connect the Channel 1’s Shield, High, and
Low input terminals together with two wires.

e Disconnect power from the Rack power supply. Insert the Thermocouple card into
Slot 3.

e Connect the 3058/00 Thermocouple Analog Cable from the 3007/00 8-Channel
Thermocouple card to the 3099/03 Thermocouple Triple Termination Module.

Example 1

The physical I/0 configuration of this example consists of one 8-Channel Scanning
Thermocouple card (model number 3007/00) installed in Slot 03 of a 3000D Rack in a
3000T/00-9T Node. One S-Type thermocouple is connected to channel 0 of the card.
We want to take advantage of the card’s Open Transducer Detection (OTD) feature and
perform these tests at regular intervals.

e On your PC, press ‘M Start and select Programs » RTP NetSuite » NetArrays.

e Click on the 1/0 Configuration Studio button in the NetArrays main toolbar .
Maximize NetArrays and the I/O Configuration form.
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e Drag the 3000T/00-9D Node icon from the I/O Configuration Toolbox to the Node
00=Empty position on the I/0O Configuration Form, then expand the Rack
00=3000D Rack on the tree-branch by clicking on the [#.
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I/O Configuration Toolbox
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Note that the /O Configuration form must match the physical I/O rack installation.
If your installation differs from this example, adjust the icons on the 1/0

Configuration form accordingly.

e In the I/O Configuration Toolbox, expand RTP Analog Cards on the tree-branch by

clicking on the =.

e Drag and drop a 3007/00 8-Ch Scanning Thermocouple card icon from the 1/0O
Configuration Toolbox into the rack and slot occupied by the Thermocouple card in
the 1/0 Configuration Form.
Auto Tag Generation dialogue box will automatically appear. Type in “Thermo1”
and click OK. This will automatically create a series of Tag Names beginning with
the prefix specified. You can either retain these Tag Names or edit them.

(For this example we used Rack 00 Slot 03.) The
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e Right-click on the Thermocouple Card’s icon to display the menu and select
Properties to open the card’s Property Manager window.
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The upper portion of the Property Manager contains the Card Properties and the
lower portion contains the individual I/O Channel Properties. We will configure the
Card Properties first.
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Card Properties
e This card is not part of a parallel redundant input configuration, the Redundant
Card ID parameter must stay at the default value of 0.

e The Dash Number parameter adjusts the scan rate to match the input filters
installed on the card. Select 001 or 003 to match the dash number of the card’s
part number, which appears on the card.

e OTD Method determines if OTD tests are performed at regular intervals or only
when commanded by the project program. Select Fixed Interval - Sequential to
initiate tests at the rate specified in the channel’'s OTD Interval column.

e Because we will be using the card’s CJC Sensor as the CJC temperature source,
the CJC Constant (Card) parameter will not be used. Skip to the next parameter.

e Because we will be using the card’s CJC Sensor as the CJC temperature source,
the Float CJC Variable variable will not be used. Disable it by selecting False for
the Enabled parameter.

e Because we will be using the Fixed Interval OTD, the Integer Demand OTD
Trigger variable will not be used. Disable it by selecting False for the Enabled

parameter.

e Leave all other card properties at their default values. If desired, you can change
any of the tag names.
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That completes the Card Properties configuration. Now we will configure the 1/0O Channel

Properties.
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I/O Channel 0 Properties

In this example, Channel Input 0 is connected to a thermocouple. Leave Input O at
the default setting of “Float”.

To enable the Filter, enter a recursive filter weight. A moderate filter was created
by entering a value of 100.

The selection in the Type column must match the type of thermocouple connected
to the input channel. In this example, an S-Type thermocouple is employed.

The checkbox in the OTD Tag column must be checked to allow OTD test for the
channel. (When the variable is Checked OTD tests are enabled; when
Unchecked they are disabled.) The auto tag generator assigns an OTD tag to
each input channel.

Because fixed interval OTD testing will be used; an OTD Interval for this channel
must be entered in this column. An interval of 2 minutes is specified.

The CJC column selects the temperature source for the cold junction
compensation. Because the card’s CJC sensor will be used as the source of the
CJC temperature, you must select either Sensor or Sensor Filtered. We chose
not to add filtering to the CJC Sensor input.

Leave all other configuration parameters as is until after Channel 1 is configured.

This completes the configuration of Channel 0 of the Thermocouple card.
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Example 2

In this example, a K-Type thermocouple is connected to channel 1 of the card. OTD
testing will also be enabled for this channel. The Card Properties have already been
configured, we will move right to the 1/O Channel Properties.

Channel 1 Enter a Select a
Tag \Name Filtsr Weight Thermocouple Type
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I/O Channel 1 Properties

e In this example, Channel Input 1 is connected to a thermocouple. Leave Input 1 at

the default setting of “Float”.

e To enable the Filter, enter a recursive filter weight. A moderate filter was created

by entering a value of 250.

e The selection in the Type column must match the type of thermocouple connected
to the input channel. In this example, a K-Type thermocouple is employed.

e The checkbox in the OTD Tag column must be checked to allow OTD test for the
channel. (When the variable is Checked OTD tests are enabled; when
Unchecked they are disabled.) The auto tag generator assigns an OTD tag to

each input channel.

e Because fixed interval OTD testing will be used; an OTD Interval for this channel

must be entered in this column. An interval of 3 minutes is specified.

e The CJC column selects the temperature source for the cold junction

compensation. Because the card’s CJC sensor will be used as the source of the
CJC temperature, you must select either Sensor or Sensor Filtered. We chose
not to add filtering to the CJC Sensor input.

e Since only Channel 0 and 1 are used, you can select Disabled for the unused
channels 2-7. This step is optional.

e Save the project. From the NetArrays File menu select Save New Project As...
and assign a name to the project.

Both Channel 0 and Channel 1 of the Thermocouple card are now configured.
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Verification

Now that the I/O configuration is completed, we will now add some logic to the project
program to test our configuration.

e Connect power to the Rack power supply.

e Open Module Form MForm1 by clicking on the Home Iﬁl icon and double clicking
on the MForm1 icon.

=:ZMetArrays Developer Studio - Registered to RTP Corp. - Yersion §.1.0.0 - [} Y [m] 24
*. File Wiew Properties Project Compile Debug Dewice Tags Window Help - |E’ |i|

EZE R EEEEE] [Bel] Ele 2 [l [=]=E FEE]
é\ —

J 2 | E |

| OB
\ j_miﬁﬁmﬁam
Home |

[]
Mform1

| Device=Simulator |

e Add the objects as indicated in the following figures. Use the tag names created by
the auto tag generator where applicable.

The temperatures measured by the two channels on the Thermocouple card are
accessed in NetArrays by two Float Variable objects with the Tags
“Thermo1FI00_A” and “Thermo1FI01_A”. A Float Variable object with the Tag
“Thermo1FSEN_A” accesses the temperature measured by the card’s CJC sensor
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The card’s Error Detection and OTD Status are accessed by Int Variable objects.
The bits in these status inputs can be decoded using Bit Variable objects with the
same Tags and selecting the appropriate Bit in the Property Manager to identify the
specific error condition. Bit definitions can be found in the online help for the
3007/00 Thermocouple Card.
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e After adding and assigning Tags to these objects, save the project program. From
the NetArrays File menu select Save name.dbn. Then select the target node
containing the Thermocouple card from the Device » Select menu.
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e Run the project in Debug mode by clicking on the Run button in the Main
Toolbar.
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e Observe that the “Thermo1IE_A” error status variable equals zero.

e Observe that the calibration values reported by “Thermo1FCHI_A” and
“Thermo1FCLOW_A” are approximately 9 and O respectively. These values
indicate the Thermocouple’s Card’s calibration and performance.

e If Thermocouples are used, observe that the temperatures reported by
“Thermo1F100_A” and “Thermo1F101_A” variables are approximately the same as
the CJC temperature variable “Thermo1FSEN_A". If shorts are used, observe that
the temperatures reported are approximately zero.

e Force the value of “Thermo1BEOO_A” and “Thermo1BEO1_A" to True to enable
OTD testing on the two channels. (Move the curser over the object’s output
indicator and click the left mouse button, select True, select Yes for “Do you want
to force?”.) “The Thermo1lE_A” and “Thermo1IOTD_A” variables should remain at
0. Observe for at least one complete OTD cycle (> 3 minutes).
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e Remove the protective cover from the 3099/03 Thermocouple Triple Termination
Module. Disconnect the Thermocouple (or short from the High to Low terminals)
for Channel 0 from the 3099/03 Thermocouple Triple Termination Module to
simulate an open thermocouple. Within 2 minutes the “Thermo1IOTD_A” integer
bit variable will change to a 1 and the “Thermo1_ChO_OTDF” variable will change
to True when Channel 0 fails the OTD test. Do the same for the thermocouple (or
short from the High to Low terminals) attached to Channel 1. Within 3 minutes the
“Thermo1lOTD_A” integer bit variable will change to a 3 and the
“Thermo1_Ch1_OTDF” variable will change to True indicating that Channel 1 failed
the OTD test. Replacing the thermocouple connections (or shorts from the High to
Low terminals) will clear the OTD error indications during the next test cycle (< 3
minutes).

e Replace the protective cover on the 3099/03 Thermocouple Triple Termination
Module.

Congratulations! You have successfully completed the configuration of a
Thermocouple card.

Additional Notes

The 3099/03 Thermocouple Triple Termination Module contains brass terminals inserted
into an aluminum plate that is enclosed in an insulated aluminum cover. This provides
uniform temperature reference point for the thermocouple wiring terminations.
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