MicroMod Technical Notice

AUTOMATION

Temperature values are not
accurate with B type T/C if CJC
Is used in MOD 30ML/Modcell

MOD 30ML and Modcell have
Analog Output Module Error
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Problem Description:

The configuration involves a Thermocouple input on the MOD 30ML/Modcell. The controller is configured
with a TIM module/ AIN block configured as T/C and TI block with CJC. The TIM/AIN block is configured
as a B type thermocouple. The compensation works properly at some temperatures, but not at others.

This problem is seen only with the B type thermocouple configuration. The type of CJC selected (internal,

built-in or modular) does not have any effect on this.

Applies to:
MOD 30ML/Modcell configured from Application Builder software or Visual Application Designer ViZapp
Software. This also applies to MOD 30ML configured from front face.

Explanation:

It appears that the compensation for a Type B thermocouple is not working, due to an incomplete table in
the instrument's firmware. The table that converts from millivolts to degrees and the reverse, has values
for the range of 200 to 1820 degrees C. This range may be fine for converting a process signal from
millivolts to degrees C.

The problem appears when the instrument tries to inverse calculate a millivolt value from room
temperature for compensation. There are no table values to support this low value, and an invalid value is
produced.

With a constant temperature at the terminal block, the number of degrees of compensation varies,
depending on where the process temperature is on thermocouple's curve. It is not simply a matter of
adding the reference temperature to the calculated thermocouple temperature.

It is noted that even though the range of a Type B thermocouple is 0 to 1700 degrees C, its useful range
begins above 800 degrees C.

Because its linearization curve is nearly flat below this point, there are no accuracy specifications below

that point.
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Technical Notice

Dynamic Compensation: Since this Type of thermocouple has a curve that produces almost no signal a
room temperature, dynamic compensation really is not necessary. The millivolt value in a Type B curve
that corresponds to 23 degrees C is -0.003 mV. At normal operating temperatures (above 800 degrees
C), this relates to about 1/3 of a degree offset. Adding a fixed compensation value is all that is necessary
for this type of thermocouple.

Using dynamic compensation may not help since the Type B tables indicate that the mV signal will

fluctuate between 0.000 and -0.003 for any temperature under 45 degrees C.

Solution:

The solution to this problem is to perform the linearization manually with other blocks. We will use an EX
(expression) block and a LN (linearization) block to this. This is explained below with configuration in
ViZapp. If you use Application Builder, you can still follow the steps below. If you configured the controller
from the front face, consider configuring it from the ViZapp or Application Builder software as the fix
involves EX and LN blocks. The solution is different for Built-in inputs and Module inputs. Both types are
discusseed below. The following 3 schemes are discussed in this Technote:

1. Built-In input 1 in MOD 30ML configured as B type thermocouple

2. Built-In input 2 in MOD 30ML configured as B type thermocouple

3. Thermocouple module 2013A configured as B type thermocouple in MOD 30ML or Modcell

Note: The Default Gallary in VIZapp includes these schemes as compounds. You can also simply

load the compound and use it.
Built-In Input 1 configured as B type T/C:

1. This scheme requires an AIN block, EX blocks and a LN block in your control strategy as shown in

the next figure

- + my2uvBI1 * * *
MOD30ML Built-In |- = |[adds cJc minivert
RawData_ | [CONStant to Type B o TempBI1
Analog Input 1 mY Signal and weuy | Linearizes
converts to - = # Compensated
. . . ||microvolts + - . . {|Temperature Value

AlIN1
Built-In Type "B" T/C
g (Input with CJC for
Display

AIN

Ex ~ Hito Type B Curve

CdTemp

+ - ||Cold Junction
cJc | [Temperature for

Display

EX

Configure the AIN block for B type thermocouple and the desired Temperature scale.
3. Configure the first EX block’s (mV2uVBI1) General tab as shown in the figure below: (Tag names and

descriptions are optional).
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EX Properties B

General |Expression| Inputs | Diagnostiu:sl Outgoingl Incomingl Connect Mapl Shape |

Marme: Im\f’2uVElI1 State: |Fun - ¥ Accept bad inputs

Descriplion:  |Adds CJC millivolt constant to Type B mY Signal and comverts to microvalts

— v Eesult Auxilany rasult
Data type: IFIDating point j Data type: IFIDating fpoint j
Initial data: ID Initial data: ID

oK I Cancel | Al | Help

and

Add 3 inputs: RawData (Floating point), CJConst (Floating point with internal data value of —0.003)

Dampfact (Floating point with internal data value of 25) in the Inputs tab of this EX block as

shown in the next figure:

EX Properties E
Generall Expression [nputs |Diagnostics | Outgoingl Incomingl Connect Mapl Shape |
Inputl MNarne | Data Type | Internal Data |
1 RawData Floating point 0
2 CJlCconst Floating point -0.003
3 DampFact Floating point 25

Add... Delete | todify... | kowe Up | MDVgDownl Duplicate |

Ok I Cancel | Al | Help |

5. Configure the Expression tab of this EX block by typing the expression:
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Technical Notice

R + (((RawData + CJCconst) * 1000)-R)/DampFact

General Expression |Inputs | Diagnosticsl Outgoingl Incomingl Connect Mapl Shape |
b [Fal@|x || Qlt| v«

R + (((RawData + CJCconst) = 1000)-R)-DampFact =

" o

™ Use external file: I
Ok E | Cancel Al | Help |
6. Click on OK.

7. Configure the LIN block with the Linearization type as Thermocouple Type B as shown in the next

figure: Choose the appropriate Temperature scale:

LN Properties [s{ulrlelc]olx]
General |Diagnostics| Outgoingl Incumingl Connect Mapl Shape |
Mame: ITvaI State: |Fun - ¥ Accept bad inputs
Description:
Linearization type: Temperature scale:

Thermocouple Type B j

Linearization input

Mo external connection

Internal: ID
— Uz auiputrange

Initial result; ID Lo ID
High: |1

Ok Cancel | Al | Help |
L

8. Click on OK and connect the blocks as below: (Refer to the figure on the second page).
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Technical Notice

Connect R form the TIM block to the input RawData of the EX block.
Connect the R of the EX block to the INPUT of the LN block.

9. Optional: Add another EX block (tag name: CJTemp in the figure) to display the value of the
temperature at the terminals. This EX block will have inputs CJC (Floating point) and DampFact
(Floating point with internal data value of 2.0). The Expression for this EX block will be:

R + (CJC-R)/DampFact
The Result type is default (Floating point) for this EX block. Connect the CJC attribute from the TIM
block to the CJC input of this EX block as shown on the figure on the second page. This EX block’s
result can be connected to a display block to display the value of the temperature at the terminals. As
mentioned, this EX block is optional only and does not partcipate in the temperature calculation for
the B type T/C.

10. Compile your database.

Built-In Input 2 configured as B type T/C:

1. This scheme requires an AIN block, EX block and a LN block in your control strategy as shown in the

next figure:
+ - - -+ - - -+ - - -+ - . -+ . -+ . S+ . -
MOD30ML Built-In
Analog Input 2 TempBiz
. . n mYZuVBI2 Linearizes
AIN2 Adds CJC millivelt _t?t:umr:ﬁF.hns;.:altec:l‘uIr |
i || Temperature Value
Built-In a "B" T/C constant to Type B
g |Input v mY Signal and 1|to Type B Curve
converts to
microvolts
AIN + +
EX

The AIN block is configured as input number 2 and type as Thermocouple Type B.
Configure the desired Temperature scale.

4. Configure the EX block’s (mV2uVBI2). Add 3 inputs: RawData (Floating point), CJConst (Floating
point with internal data value of —0.003) and Dampfact (Floating point with internal data value of 25)
in the Inputs tab of this EX block.

5. Configure the Expression tab of this EX block by typing the expression:

R + (((RawData + CJCconst) * 1000)-R)/DampFact

6. Click on OK.

7. Configure the LIN block with the Linearization type as Thermocouple Type B. Choose the
appropriate Temperature scale.
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Click on OK and connect the blocks as below: (Refer to the figure above). Connect R form the TIM
block to the input RawData of the EX block. Connect the R of the EX block to the INPUT of the LN
block.

Compile the database.

TIM module block configured as B type T/C:

1. This scheme requires a TIM block, EX block and a LN block in your control strategy as shown in
the next figure:

MOD30ML or
MODCELL Module |+  +  —+ & 4

RawZuyYMOD

TIMA Conhverts Wpe B
Modular Type "B" Raw Signal to o TempMOD
0 T/C Input microvolts and mpur | |LiNearizes
adds CJC constant + + =—#0|Compensated
in microvolts Temperature Yalue

O
= - H/to Type B Curve

+---+---+---+---+---+--.‘.-+---+
2. The TIM block is configured as Thermocouple Type B.
Configure the desired Temperature scale.

4. Configure the EX block’s (mV2uVMOD). Add 3 inputs: RawData (Floating point), CJConst (Floating
point with internal data value of —3.0) and Dampfact (Floating point with internal data value of 25) in
the Inputs tab of this EX block.

10. Configure the Expression tab of this EX block by typing the expression:

R + ((4.0 * RawData + CJCconst) - R)/DampFact

11. Click on OK.

12. Configure the LIN block with the Linearization type as Thermocouple Type B. Choose the
appropriate Temperature scale.

13. Click on OK and connect the blocks as below: (Refer to the figure above). Connect R form the TIM
block to the input RawData of the EX block. Connect the R of the EX block to the INPUT of the LN
block.

14. Compile the database.
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