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266 with FOUNDATION Fieldbus Communication
Pressure transmitters

Engineered solutions for all

applications

Measurement made easy

266 models Introduction For more information
The 2600T family provides comprehensive range of Further publications for 2600T series pressure
top quality pressure measurement products, products are available for free download from
specifically designed to meet the widest range of www.abb.com/pressure

applications ranging from arduous conditions in
offshore oil and gas to the laboratory environment
of the pharmaceutical industry.
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Appendix A — Device Data Blocks

The device parameters are listed in the following tables. You can access the parameters by means of the index number.

The individual blocks each contain standard parameters, block parameters and manufacturer-specific parameters. If you use the DD
based configuration tools as an operating program, input screens are available as a user interface.

General explanatory remarks
Object Type
Object type for the parameter value.
S — Simple variable.
R - Record.
A - Array of simple variables
Data Type — Data type for the parameter value.
Name - Simple variable or array.
DS-n - Data structure (Record) of index n.
Storage Class - Class of memory required
S — Static. Writing to the parameter changes the static revision counter ST_REV.
N — Non-volatile parameter which must be remembered through a power cycle, but which is not under the static update code.
D — Dynamic. The value is calculated by the block, or read from another block.
Size — Number of octets.

Analogue variable format
The output of each Al block as well as many variables calculated and available from the different blocks of the transmitter is

composed of 5 bytes. The Variable is of 32 bit size in Floating Point format (4 bytes) plus a Status Byte (1 Byte).

Variable format - Floating Point Format IEEE-754

Byte n Byte n+1 Byte n+2 Byte n+3
Bit 7 |Bit 6 Bit 7 | Bit 6 Bit 7 Bit 7
S 27‘26‘25‘24‘23‘22‘21 20 |21 ‘2'2‘2'3‘2'4‘2'5‘2'6‘2'7 28 2'9‘240‘2'“‘242‘2"3‘2"4‘245 210 2**7‘248‘249‘220‘22*‘2'22‘2'23
EXPONENT MANTISSA MANTISSA MANTISSA
Example: 40 FO 00 00 (hex) = 0100 000 111 000 000 000 000 000 (binary)
Calculation: Value = (-1) 8 * 2 ®wponent=127) * (1 4 Mantissa)

Valug = (-1) 0 ¥ 2 (129120 * (1 4 21 4 D24 D9
Value=1*4*(1 +0.5+0.25 + 0.125) = 7.5

Status
The Status byte is the fifth byte of any out value and represents the Quality of the variable. Each Transducer and Function Block
produces a specific set of Status Bytes.

i Important

Refer to the specific Block in order to see which Status bytes it produces

Device Application Process (DAP) blocks
Resource Block (RB)

Overview

This block contains data that is specific to the hardware that is associated with the resource. All data is modelled as Contained, so
there are no links to this block. The data is not processed in the way that a function block processes data, so there is no function
schematic. This parameter set is intended to be the minimum required for the Function Block Application associated with the
resource in which it resides. Some parameters that could be in the set, like calibration data and ambient temperature, are more
appropriately part of their respective transducer blocks. The ITK_VER parameter identifies the version of the Interoperability Tester
used by the Fieldbus Foundation in certifying the device as interoperable.

2600T Series Pressure transmitters | OI/266/FF/ADD-EN Rev. B 3
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Operations
Savings

In order to keep a valid device setting to be used as reference when a valid condition has to be recovered in case of wrong
operations, it is possible save all the above calibrations as Factory or User calibrations and the complete device configuration.
The possible savings are the following and are executed in two steps:

— Selecting and writing the proper save operation in the RB_SPECIAL_OPERATION

— Selecting and writing in the RB_RESTART = Special Operations

Save Configuration as Default

When this operation is executed, the complete device configuration is saved as default configuration at which the
device returns when the Reset to Default configuration is executed. After the device has been properly configured,
the user can decide to save it as a default configuration in order to recover it if necessary

Save P-dP Trimming as Factory

The P-dP Sensor calibration/trimming is saved as Factory Calibration. This operation is typically executed in the
Factory after the Sensor has been calibrated to the customer's specified measuring range or, in case the customer
didn’t requested any measuring range, at the maximum sensor range

Save Static P Trimming as Factory

The Static P Sensor calibration/trimming is saved as Factory Calibration.

Save Sensor Temp Trimming as Factory

The Sensor Temp. calibration/trimming is saved as Factory Calibration

Save P-dP Trimming as User

The P-dP Sensor calibration/trimming is saved as User Calibration. This operation is typically executed by the user
after the Sensor has been calibrated at the desired measuring range.

Save Static P Trimming as User

The Static P Sensor calibration/trimming is saved as User Calibration

Save Sensor Temp Trimming as User

The Sensor Temp. calibration/trimming is saved as User Calibration

Resets

The transmitter offers some reset operations executed in two steps:
— Selecting and writing the proper reset code in the RB_SPECIAL_OPERATION
— Selecting and writing in the RB_RESTART = Special Operations

Reset Configuration to Default Values

When this operation is executed, the complete device configuration returns to the configuration previously saved

as default configuration.

Reset P-dP Trimming to Factory

Return the P-dP Sensor calibration/trimming at the calibration previously saved as Factory Calibration

Reset Static P Trimming to Factory

Return the Static Pressure Sensor calibration/trimming at the calibration previously saved as Factory Calibration

Reset Sensor Temp Trimming to Factory

Return the Sensor temperature calibration/trimming at the calibration previously saved as Factory Calibration

Reset P-dP Trimming to User

Return the P-dP Sensor calibration/trimming at the calibration previously saved as User Calibration.

Reset Static P Trimming to User

Return the Static Pressure Sensor calibration/trimming at the calibration previously saved as User Calibration

Reset Sensor Temp Trimming to User

Return the Sensor temperature calibration/trimming at the calibration previously saved as User Calibration
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Pressure transducer block (PRTB)

Overview

This pressure transducer block is implemented within devices whose primary process sensor has the purpose to measure pressure,
or differential pressure (P-dP). In addition, at the pressure value as primary measurement, there are other variables that can be
selected trough the Channel as input for the Analog Input blocks, these are the Sensor Temperature, the Static Pressure, for
Differential pressure sensors only, and the Scaled PV identified respectively as Secondary, Tertiary and Quaternary variables.

Block diagram

Pressure Transducer Block

B I
1 I
B I
l |
i I
N PV (2 PRIMARY_VALUE
' PV_Bias/ Offset | "2 - ~ [
i (PRESSURE P-dP) Al _CHANNEL =1 |
! [PV = MV +/- BIAS_VALUE] I
I
B I
! i DESIRED_PRIMARY_VALUE N N I
! Physical /0 CAL_VALUE RESET BIAS PdP Ranging oy (3| Transfer Function PdP Output Scale [QUATERNARY VALUE |1
o
H Calibration (1) (Mv) R e PRIMARY_VALUE_RANGE_100%| (. QUATERNARY_LIN_TYPE | (SCALED_PV [%]) > |
' J Trimmin > PRIMARY_VALUE_RANGE_0% QUATERNARY_CUT_OFF CEAERNRARANCE Al CHANNEL = 4 |
' Physical /0 g DESIRED_STATIC_P_VALUE PRIMARY_VALUE_RANGE_UNIT]| QUATERNARY_LIN_POINT 0-100 % = !
' RESET_STATIC_P_BIAS I
' CAL_POINT_HI STATIC_P_BIAS_VALUE i
H SENSOR_TYPE RAW CAL_POINT_LO - - I
1| |SENSOR_SERIAL_NUMBER | VALUES CAL_MIN_SPAN Static Pressure Ranging |
i »
H INTEGRATION_TIME STATIC_P_CAL_POINT_HI || TERTIARY_VALUE_RANGE_100% TERTIARY_VALUE |
- STATIC_P_CAL_POINT_LO TERTIARY_VALUE_RANGE_0% —> |
i SENSOR_RANGE_100% STATIC_P_MIN_SPAN > TERTIARY_VALUE_RANGE_UNIT] (STATIC PRESSURE) Al _CHANNEL =3 !
' SENSOR_RANGE_0% i
' SENSOR_RANGE_UNIT SENSOR_TEMP_CAL_POINT|  gTATIC P :
! _P_

TRIM_VALUE (MV] N !
| - V) Sensor temp Ranging !
I
! SECONDARY_VALUE_RANGE_100% SECONDARY_VALUE |
! »| SECONDARY_VALUE_RANGE_0% > |
' SECONDARY_VALUE_RANGE_UNIT (SENSOR TEMPERATURE) Al _CHANNEL =2 |
i I
i I
B I
B I
1 I
B I
B I
i I
i I
H I

Description

The Physical I/0 represents the physical interface with the process and is part of the device’s Pressure Transducer. The physical I/0
takes care to execute the basic manufacturer device specific algorithm with the purpose to convert the raw signal representing the
measured process value into a digital format. The physical I/O operations are:

— Sampling of the primary raw signal changing according the process changes.

— Validation and Elaboration of the sampled primary raw signal

— Linearization and Compensation

Result of the above operations is the RAW_VALUES produced in output of the physical I/O, see the Block Diagram, and used as
input for the Pressure Transducer Block.

The first Pressure Transducer Block operation is the Calibration/trimming of the RAW_VALUES in order to adjust its digital value to
match the real pressure measured by the Sensor block.

The RAW_VALUES after the calibration became the calibrated Measured Values (MV) represented by the PRTB_CAL_VALUE and,
for differential sensors only, PRTB_STATIC_P_TRIM_VALUE.

These Measured Values matches and represents the real inputs sampled by the sensor and any further calculation has the scope to
transform them to a Process Variables (PV).

In this perspective the first calculation applied is the elevation/suppression within the PV-Bias/Offset step executed for different rea-
sons like the correction of the mounting position or for example in any condition where part of the measure must not be considered
as part of the process.
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Equations
Once the MV and PV are calculated and available in the PRTB then it can produces different type of measurements depending by the
selected PRTB_QUATERNARY_LIN_TYPE and applying the following formula:

Measurement Type | QUATERNARY_LIN_TYPE Formula
Pressure / Level Linear PRIMARY_VALUE = CAL_VALUE [MV] +/- BIAS_VALUE
Linear PV = CAL_VALUE [MV] +/- BIAS_VALUE
Square root SV = (PV - PV_RANGE_0%) / (PV_RANGE_100% - PV_RANGE_0%)
Flow QLT |SQRT 3° pow
SQRT 5° pow QUATERNARY_VALUE [%] = (QLT (SV) * (QUATERNARY_100% - QUATERNARY_0%) +
Bidirectional Flow QUATERNARY_0%

PV = CAL_VALUE [MV] +/- BIAS_VALUE

cvlindrical lying container |, _ py _ py_RANGE_0%) / (PV_RANGE_100% - PV_RANGE_0%)

Volume QLT

spherical container QUATERNARY_VALUE [%] = (QLT (SV) * (QUATERNARY_100% - QUATERNARY_0%)) +
QUATERNARY_0%

Transfer function

The transfer output functions available in the 266 Pressure Transducer Block are described in details

— Linear for differential, gauge and absolute pressure or level measurements

— Sq. Root (x) for flow measurements using restriction type primary element, like orifice plate, integral orifice, Venturi or Dall tube
and similar.

— Sq. Root (x3) for open channel flow measurements using rectangular or trapezoidal weir

— Sq. Root (x5) for open channel flow measurements using V-notch (triangular) weir.

— Bidirectional Flow

— Custom linearization table

— Cylindrical lying tank

— Spherical tank

These output functions can be selected writing in PRTB_QUATERNARY_LIN_TYPE activated using a DD based Configuration
Tool. The transfer function can be applied to the Process Variable only or also to the indication (in engineering units).

Linear

Using this function, the relationship between the input (measured value), expressed in % of the calibrated span and the output is
linear (i.e.: at 0% input, corresponds 0% output - at 50% input corresponds 50% output - and at 100% input corresponds 100%
output). No further settings are possible here

Square root
Using the Square Root function, the output (in % of the span) is
proportional to the square root of the input signal in percentage /

of the calibrated span (i.e.: the instrument gives an analog output 0

proportional to the rate of flow). The possibility to have the full /
Square Root function is given. To avoid the extremely high gain e
error with the input approaching zero, the transmitter output is # /
linear with the input up with a slope of 1 up to 0.5% and then still i

linear with the appropriated slope to a programmable percentage /

value between 10 % and 20%. This option is offer in order to

ensure a more stable output when the signal is close to zero
avoiding errors due to the high gain of the square root. To . i i i i .

neglect the values with the input approaching zero, the : ‘ ’ . : ’ ’
transmitter output is zero with the input up to a programmable Figure 45: Linear output

percentage value between 0 % and 20%. This option is offer in

order to ensure a more stable flow measure. This option is
possible for all the listed output functions.
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Square root to the 3rd power

The x® Square root Transfer function can be used for open channel (see figures on the right) flow measurement using ISO 1438
rectangular weirs (Hamilton Smith, Kindsvater-Carter, Rehbock formulas) or trapezoidal weirs (Cippoletti formulas) and ISO 1438
Venturi flumes. In these types of devices the relationship between the flow and the developed head h (the differential pressure
measured by the transmitter) is proportional to h3/2 or square root of h3. Other types of Venturi or Parshall flume do not follow this
relationship.

Using this function, the output (in % of the span) is proportional to the square root of the third power of the input signal in % of the
calibrated span: the instrument gives an output proportional to the rate of flow calculated using the above mentioned formulas.

Figure 47: Tanks (respectively rectangula weir, trapezoidal weir and V-notch weir)

Square root to the 5th power

The x° Square root Transfer function can be used for open channel flow measurement using ISO 1438 Vnotch (triangular) weirs
(see figure on the right) where the relationship between the flow and the developed head h (the differential pressure measured by
the transmitter) is proportional to h5/2 or square root of h5.

Using this function, the output (in % of the span) is proportional to the square root of the fifth power of the input signal in % of the
calibrated span: the instrument (it gives an output proportional to the rate of flow calculated using the Kingsvater-Shen formula).

Bidirectional Flow

The bidirectional function, applied to the transmitter input (x) expressed in percentage of the calibrated span, has the following form:
Output = ¥2 + 72 sign (x) - x V2

where “x” and “Output” should be normalized in the range O to 1 for calculation purpose, with the following Output meaning:

— Output = 0 means Analog out 4 mA,;

— Output = 1 means Analog out 20 mA.

This function can be used for flow measurement purpose when the flow is in both the directions and the primary elements are
designed to perform this type of measure.

As an example, if we have a bidirectional flow measurement application with the following data: ~ Max reverse flow rate: -100 I/h

Max flow rate: +100 I/h
The differential pressure generated by the flow primary is for the maximum flow rate 2500 mmH20O, for the max reverse flow rate
2500 mmH20. The transmitter will have to be configured as follows: Calibrated span: 4mA = LRV = -2500mmH20

20mA = URV = +2500mmH20
Transfer function: Bidirectional flow. Once configured as above the transmitter will deliver: flowrate 100 I/h reverse: output= 4mA

no flowrate: output= 12mA

Flow rate 100 I/h: output= 20mA

Cylindric lying tank
This function is used to measure the volumetric level into a cylindrical horizontal tank with flat ends. The transmitter calculates the
volume from the measured filling level.

Spherical Tank
This function is used to measure the volumetric level into a spherical tank. The transmitter calculates the volume from the measured
filling level.
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266 Models - FOUNDATION Fieldbus

Sensor calibration
The transmitter makes available to the user some operations that can be useful during the device life cycle. These operations are
supported and can be executed with the EDD based configuration tools, or also by following the instructions/descriptions below.

Sensor trimming/calibration

The scope of the sensor trimming/calibration is to adjust and make accurate as much as possible the sensor conversion to a
pressure value in digital format.

The sensors of the 266 are calibrated/trimmed in the factory to the customer’s specified measuring range therefore it could be
necessary change or correct the sensor calibration later on as maintenance operation.

Two points are necessary to perform a sensor calibration. Low sensor calibration point (Zero) writing in PRTB_CAL_POINT_LO
and High sensor calibration point (Span) writing in PRTB_CAL_POINT_HI. The minimum distance from the two points must be
greater than minimum span PRTB_CAL_MIN_SPAN.

A Calibrated

range \

Upper sensor limit

CAL_POINT_HI

CAL_POINT_LO

Lower sensor limit |

v

P-dP sensor low trimming

With this operation the PRTB_CAL_VALUE is automatically adjusted, in order to match the real value of the pressure applied in
input, in the low part of the working range. The following sequence of operations is required:

— Apply a reference pressure in input using a reference pressure generator.

— Select the engineering unit of the measure in the PRTB_CAL_UNIT (Pressure Unit Only)

— Read the measure produced by the transmitter from the PRTB_CAL_VALUE.

— If this value doesn’t match the pressure applied in input, enter the correct known applied pressure value in the
PRTB_CAL_POINT_LO and write to the transmitter. This writing executes an internal algorithm that produces the new correction
coefficients.

— Read again the PRTB_CAL_VALUE and check if its value now matches the applied pressure.

P-dP sensor high trimming

With this operation the PRTB_CAL_VALUE is automatically adjusted, in order to match the real value of the pressure applied in
input, in the high part of the working range. The following sequence of operations is required:

— Apply a reference pressure in input using a reference pressure generator.

— Select the engineering unit of the measure in the PRTB_CAL_UNIT (Pressure Unit Only)

— Read the measure produced by the transmitter from the PRTB_CAL_VALUE.

— If this value doesn’t match the pressure applied in input, enter the correct known applied pressure value in the
PRTB_CAL_POINT_HI and write to the transmitter. This writing executes an internal algorithm that produces the new correction
coefficients.

— Read again the PRTB_CAL_VALUE and check if its value now matches the applied pressure.

Static pressure low trimming

With this operation the PRTB_STATIC_P_TRIMMED_VALUE is automatically adjusted, in order to match the real value of Static
Pressure applied at the transducer in the lower part of the range. The following sequence of operations is required:

— Select the engineering unit of the measure in the PRTB_STATIC_P_CAL_UNIT (Pressure Unit Only)

— Read the Static Pressure value from the PRTB_STATIC_P_TRIMMED_VALUE.
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— If this value doesn’t match the known Static Pressure applied in input at the transducer, enter the correct value in the
PRTB_STATIC_P_CAL_POINT_LO and write to the transmitter. This writing executes an internal algorithm that produces the new
correction coefficients.

— Read again the PRTB_STATIC_P_TRIMMED_VALUE and check if its value now matches the real Static Pressure value
coefficients.

Static pressure high trimming (for piezo dP sensor only)

With this operation the PRTB_STATIC_P_TRIMMED_VALUE is automatically adjusted, in order to match the real value of Static
Pressure applied at the transducer in the upper part of the range. The following sequence of operations is required:

— Select the engineering unit of the measure in the PRTB_STATIC_P_CAL_UNIT (Pressure Unit Only)

— Read the Static Pressure value from the PRTB_STATIC_P_TRIMMED_VALUE.

— If this value doesn’t match the known Static Pressure applied in input at the transducer, enter the correct value in the
PRTB_STATIC_P_CAL_POINT_HI and write to the transmitter. This writing executes an internal algorithm that produces the new
correction coefficients.

— Read again the PRTB_STATIC_P_TRIMMED_VALUE and check if its value now matches the real Static Pressure value.

Sensor temperature trimming

With this operation the PRTB_SECONDARY_VALUE (Sensor Temperature) is automatically adjusted, in order to match the real
value of the sensor temperature. The following sequence of operations is required:

— Select the engineering unit of the temperature in the PRTB_SECONDARY_VALUE_RANGE_UNIT (Temperature Unit Only)

— Read the Sensor Temperature value from the PRTB_SECONDARY_VALUE.

— If this value doesn’t match the known Sensor Temperature of the transducer, enter the correct value in the
PRTB_SENSOR_TEMP_CAL_POINT and write to the transmitter. This writing executes an internal algorithm that produces the
new correction coefficients.

— Read again the PRTB_SECONDARY_VALUE and check if its value now matches the real Sensor temperature value.

Parallel shift (P-dP)

In case the process (dp or p) cannot be led to 0 it is possible correct the measure performing the Parallel Shift operation. Typically
this operation is applicable for Level measurements.

Having the possibility to see/read the actual measure in percent, if it is not what expected, enter the percent of what the process
should measure. The correction consists in the shift of the calibration range values PRTB_PRIMARY_VALUE_RANGE 0% and
PRTB_PRIMARY_VALUE_RANGE 100% in order to produce in output the measure, PRTB_QUATERNARY_VALUE at the
desired percentage. The parallel shift is executed by writing the desired percent value in the PTRB_PARALLEL_SHIFT_PV.

[} Important

1 After the parallel shift execution, the percent value of the PRTB_QUATERNARY_VALUE matches the desired percentage only if the PRTB_LIN_TYPE is
set to Linear. If an Al block is set to CHANNEL = 4 it receives in input the PRTB_QUATERNARY_VALUE and in this case the AI_OUT matches the
desired percentage as well only if the AI_L_TYPE is set to Linear

This makes it possible to set the output signal of several

, i ) PA /new final value
measuring devices that measure the same process variable to =
the same value without having to perform a calibration with parallel shift )
) ) ) . / i previous final value
applied pressure. E.G. the transmitter output can be adjusted Bgmtt"m ’f o B
to gauge-glass for level measurement. This function can - \ f 2
under the following circumstances - be carried out at any point e — ;
new zero—1~ P - previous trim

on the characteristic: point
— Process variable within the adjusted measuring range - previous zero -}
transmitter with linear transfer function.

— Write protection on the transmitter must not be activated.

0 X2 X1 100% o[ mA]
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When a pressure px is applied, the transmitter displays the standardized output value x1 in percent. Due to the present
application the value x2 should be displayed. Enter this new value x2 in the line PRTB_ PARALLEL_SHIFT_PV, the transmitter
calculates the new zero and the new final value and adopts these new settings in the PRTB_PRIMARY_VALUE_RANGE 0%
and PRTB_PRIMARY_VALUE_RANGE 100%

Advanced diagnostic transducer block (ADTB)

Overview

The advanced diagnostic transducer block contains some historic/statistical information and all the parameters related with the PILD
algorithm. The goal of this block is to supervise the device and set diagnostic alarms under transducer abnormal condition to the
control system modifying the pressure transducer block primary value status and raising the proper alarm bit in the
ADTB_BLOCK_ERR and RB_MAINTENANCE_ACTIVE.

Block diagram

TRAINING

PILD_DETECTION_TIME
PILD RETRAIN PILD_TRAIN_OUTPUT
PILD_TRAIN_TIME ———>
PILD_TRAIN_RETRIES
PILD_SENSITIVITY
PILD_BAND_AUTOTUNING
PILD_BAND_HI
PILD_BAND_LO

\ 4

PILD_Status NORMAL

PILD_OUTPUT

\ 4

PILD_COMMAND PILD_DETECTION_TIME
PILD_MAX_PRESSURE_DEV

PILD_AFFECT_PV |_____

Description

The Plugged Impulse Line Detection (PILD) is a function aimed at detecting the blockage of the process connections of the instru-
ment and any type of problem occurring at the sensor internal hydraulic circuit.

The PILD algorithm is executed in two distinct phases:

Training phase:

Selecting ADTB_PILD_COMMAND = TRAIN the training phase starts analyses and learns the process dynamics in term of noises
of the primary signal detected when the process is working at its normal conditions. The Training Phase can take long time depend-
ing by the PILD settings of ADTB_PILD_TRAIN_TIME, ADTB_PILD_RETRIES...... , then if the training phase is successfully
completed with good result, ADTB_PILD_TRAINING_OUTPUT = PILD_TRAIN_OK the PILD pass to the second phase of process
monitoring otherwise it is possible read from the ADTB_PILD_TRAINING_OUTPUT the possible cause like:

— Process Instable during training

— Process not available during training

— Not good process condition for training

— Training not done

Monitoring phase:

The algorithms perform a continuous sampling and comparison of the current process noises with what memorized during the train-
ing phase. Differences have been experienced being consequences of something bad in process connections to the sensor like dirty,
ice and so on which tap/plug the pipe/s partially or totally.

Whenever a pipe plugging/tapping is detected, the ADTB_PILD_OUTPUT that was set to NORMAL during the monitoring phase
changes to one of the following conditions:
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- Line on side H plugged

- Line on side L plugged

- Both lines H and L plugged

- An undefined line plugged

In this case also the device diagnosis is affected setting the bit Pild_Output in the RB_MAINTENANCE_ACTIVE and the specific
bit of the above detailed 4 info in the RB_EXTENDED_ACTIVE.

When one of the above conditions has been detected, there is the possibility that the process variables in output from the PRTB
continue to be produced with GOOD status.

In this way the Al blocks receiving in input the variables from the PRTB works normally and the operator could have not evidence of
the wrong conditions. For this reason it is possible make a choice in order to decide to affect or not the PRTB variables when the
plugging conditions have been detected. This selection is possible with the ADTB_PILD_AFFECT_PV variable. When it is selected
to true, and the Plugging conditions are detected, the GOOD status that would be produced in output for the
PRTB_PRIMARY_VALUE, PRTB_SECONDARY_VALUE, PRTB_TERTIARY_VALUE, PRTB_QUATERNARY_VALUE are all
forced to BAD status. The PILD algorithm loses the train every time it is switched off. The algorithm is switched off automatically for
every error condition, except when the pressure violates the maximum pressure deviation and the retrain is selected.

Historical/statistical info

From this block can be also read the Minimum and Maximum values measured by the transducer of Pressure, Static Pressure and
Sensor Temperature plus the total working time and the number of device power cycles. These information can allow the user to do
detailed/specific diagnostic analysis and evaluations.
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HMI transducer block (HMITB)

Overview
The display transducer block is an independent block dedicated to the management of the local display and the local operations via
push buttons.

Block diagram

HMI_Setting v
HMI_MODE
HMI__LII\?E_1 HMI Selection
HMI_LINE_2 @——  FromFunctionBlicck  _|
HMI_BARGRAPH Outputs HMI VARIABLE 1 nnn
HMI_SEQUENCE [ CALVALLE ——— LM VARIABLE 2 FAIDID
PRIMARY_VARIABLE HM |:VAR|ABLE:3 """" -

@—— TEMPERATURE

—>»
—>
—>
HMI_VARIABLE 4 | o 278.75
—>
@—— QUATERNARY_VALUE —
—>

[}
[}
1
1
1
1
[}
[}
[}
[}
[}
1
1
1
1
[}
[}
i @—  STATIC_PRESSURE
1
1
1
1
1
[}
[}
[}
[}
1
1
1
1
1
[}
[}
[}
[}

HMI_General
HMI_LANGUAGE Transfer Output Scale
HMI_CONTRAST ~ Function
' > HMI_VARIABLE_RANGE_100%
HMI_LIN_TYPE HMI_VARIABLE_RANGE_0%
HMI_VARIABLE_RANGE_UNIT
R |
HMI_SELECTION
& ampm
HMI_VARIABLE 1 — @ ot
PI-AX-1001 25
HMI_VARIABLE 2 ——@
- = —_ 278.75
| mbar
HMI_VARIABLE_3 —@ | e

HMI_VARIABLE_4 ——@ \ “'
N\
Nl 4

HMI_SEQUENCE

Description
The HMI Transducer Block contains all the parameters allowing the display configuration.
Refer also to section 10 of Ol/266/FF manual.
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Device diagnostic

The 266 PdP FF produces different type of diagnostic information:

— Device Diagnostic

These are the diagnostic information produced by the Resource and Transducer Blocks and refer to the device status/health

— Process Diagnostic

These are the diagnostic information which are seen through process variable status and process alarms such as the HI, HI HI, LO,
LO LO, DV Hl and DV LO alarms implemented in various Function blocks

Scope of this section is to describe the Device Diagnostic to be used by the Asset Management Software.

Standard errors
The FF standard parameter defining the device diagnostic conditions is the BLOCK_ERR contained by each block and mapped as

follow:

BLOCK_ERR mapping

Bit 0 Other

Bit 1 Block Configuration Error

Bit 2 Link Configuration Error

Bit 3 Simulate Active

Bit 4 Local Override

Bit 5 Device Fault State Set

Bit 6 Device Needs Maintenance Soon

Bit 7 Sensor Failure detected by this block/process variable has a status of BAD, Sensor Failure
Bit 8 Output Failure detected by this block/backcalculation input has a status of BAD, Device Failure
Bit 9 Memory Failure

Bit 10 Lost Static Data

Bit 11 Lost NV Data

Bit 12 Readback Check Failed

Bit 13 Device Needs Maintenance Now

Bit 14 Power Up

Bit 15 Out of Service

Field Diagnostic Profile (NAMUR NE107)

The device diagnostic info are split into four different alert type parameters relating the four NAMUR NE107 categories, they are:

— RB_FAIL_ACTIVE

— RB_OFFSPEC_ACTIVE

— RB_MAINTENANCE_ACTIVE

— RB_CHECK_ACTIVE

The 4 bit-string parameters are mapped in the same way but each error condition became set only within one of the four parameters.
For some error conditions, the bit mapped within the 4 parameters above is not clear enough for the maintenance person to get the
root of the problem, for this reason it has been defined an additional parameter RB_EXTENDED_ACTIVE with additional detailed
information about the specific error condition.

Only the errors without details mapped in the RB_x_ACTIVE and all the RB_EXTENDED_ACTIVE errors can be simulated from the
RB_DIAGNOSIS_SIMULATION.

Q Important @ Important
Only one condition/bit per time can be simulated. Critical error conditions cannot be masked.

The RB_SIMULATION_STATUS must be enabled before to simulate any individual error condition. The same parameter can be read
with the scope to clarify if an error condition is active because simulated or calculated.
Some of the error bits mapped in the RB_x_ACTIVE can be masked from the RB_DIAGNOSIS_MASK.
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Device Diagnostic Mapping

This table shows the bit mapping of RB_x_ACTIVE and RB_EXTENDED_ACTIVE parameters with the relating error name and

NAMUR NE107 category.

— Bit x° = Error conditions that can be Masked from RB_DIAGNOSIS_MASK
— Bit x* = Error conditions that can be simulated from RB_DIAGNOSIS_SIMULATION

RB_fail / maintenance / offspec / check_ACTIVE

Cat. Error ) RB_EXTENDED_ACTIVE (index 47)
(indexes 42, 43, 44, 45)
F @ Bit 0*
The transducer is not able to generate a valid ) ) )
) ) ) ) ) The primary signal of the sensor is no longer
@ Sensor Invalid Bit 1 signal due to one of the following Bit 0* il
available
conditions (see RB_EXTENDED_ACTIVE)
The data in the sensor memory are corrupted
) . , ) ) ) The sensor and the connected electronics are
@ Sensor Memory Fail Bit 2* precluding the correct functionality of the Bit 1*
. incompatible
device
The device data loaded at the start up are cor-
@ Memory Failure Bit 3* rupted precluding the correct functionality of
the device
The sensor signal value is incorrect due to a
@ P-dP Sensor Fail Bit 4* mechanical failure i.e. Loss of fill fluid from the
cell; ruptured diaphragm, broken sensor...
The sensor signal value is incorrect due to a
mechanical failure i.e. The circuitry for the sam-
@ Static Pressure Sensor Fail Bit 5* . ) . .
pling of the static pressure has failed... Valid for
Differential pressure models
The circuitry for the sampling of the
temperature has failed. The measurement
@ Sensor Temperature Fail Bit 6* )
accuracy is decreased more than the accept-
able error
The Pressure is outside the overpressure limit
@ Pressure Overrange Bit 7*° .
and risk to damage the sensor
The measured Process Pressure is outside the
@ P-dP Out Of Limit Bit 8*° sensor limits and no longer representing the
true applied process value
The measured Static pressure is above its
@ Static Pressure Out Of Limit |Bit 9*° . -
operational limit
Bit 2 The Pressure Value produced in output is cal-
it 2*
culated starting from a simulated input
=5 ) ) ) ) The Input Simulation function is Active At ) The Static Pressure Value produced in output
@) Input Simulation Active Bit 10° ) o Bit 3* | . . )
least one of these variables is simulated is calculated starting from a simulated input
Bit 4 The Sensor Temp Value produced in output is
it 4*
calculated starting from a simulated input
A Sensor Temperature Out Of Bit 11 The measured sensor temperature is out-
it 1%
- Limit side of its operational limits
The measured Static Pressure is higher than
Max. Working Pressure ) .
Bit 12*° the acceptable mechanical limit of the pro-
Exceeded :
cess connection elements.
r Process value is outside its High or Low
i) Primary Variable Out of Range |Bit 13*°

working range
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RB_fail / maintenance / offspec / check_ACTIVE (indexes

Cat. Error RB_EXTENDED_ACTIVE (index 47)
42, 43, 44, 45)
Exchange of non-critical data between sensor and
electronics is precluded due to problem in the
Electronic Interface error. Bit 14*°

transmitter circuit of the electronics or in receiver circuit
of the sensor

Writings to the Sensor non-Volatile Memory were not
@ Non-Volatile Sensor memory Bit 15" successful. The device works without problems but
i °
burn error any replacement operation is compromised because

the back-up configuration is not updated

Writings to the electronic Non-Volatile Memory were
@ Non-Volatile Electronics - not successful. The device continue to work without
i °
memory burn error problems but after the next power cycle the last

configuration will be lost

The Replace operation is required after the
changing of the electronics or of the sensor.

Bit 5 | Both the directions are allowed, from Electronic
(CB) to Sensor (FE) or from Sensor (FE) to Elec-

An element of the transmitter has been changed tronic (CB)
@ Replace Info Bit 17° | (sensor or electronics) and the correct replacement The Replace operation is required after the
operation must be executed - changing of the electronics or of the sensor but
i

it is allowed only from Electronic (CB) to Sensor
(FE)

The Replace operation has been attempted but

Bit 7*
with wrong direction
Bit 10* PILD algorithm has detected both impulse
lines plugged.
Bit 11+ PILD algorithm has detected a plugged
) The PILD algorithm has detected impulse lines impulse line on the HIGH side.
@ PILD Output Bit 18° . -
plugged. The Plugged Line can be one among: Bit 19* PILD algorithm has detected a plugged
impulse line on the LOW side.
Bit 13* PILD algorithm has detected one plugged
impulse line.
@ PILD Changed Operating Bit 1g* The pressure value currently detected is too
Conditions different from what used for the PILD Training

Diagnostic, Block_err and Status Byte

The table below shows all the error conditions grouped according the element producer of the error itself among Electronics,
Sensor, Installation/configuration and Process. For each error condition is also shown:

— The Block_Err bit associated with the error condition as BLOCK.Block_Err bit

— The Error code available from the HMI Diagnostic... Refer to the Display section

— Status Byte of the Pressure Transducer Block Variables
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Control Application Process (CAP) Blocks
Enhanced-Analog Input Function Block (E-Al)

Overview

The Analog Input receives in input variables produced in the Transducer Block via the selected CHANNEL. It is possible that some
transmitters have more Transducer Blocks or more variables produced within one Transducer Block. The CHANNEL setting allows
the user to select the desired variable to be used in input for the Al.

Transducer Al ouT
—_—> —>
Block diagram
FIELD_VAL
CHANNEL

OUT_SCALE

SIMULATE INDIRECT

G VALUE

DIRECT

- e

i i —mkmem 1 STATUS_OPT
.~ 1 Operator Value 1 ! 1 e Too H
]

S P P st |10 oPTS ! !
STATUS
4( CALC :) out
]
""" b--- HI_HI_LIM

r

'TARGET MODE,

___________ L ALARMS D ouT_D
LO_LIM

LO_LO_LIM :
)
- o
IALARM TYPE; |ALARM_HYS I

Description

Transducer scaling (XD_SCALE) is applied to the value from the channel to produce the FIELD_VAL in percent. The XD_SCALE
units code must match the channel units code (if one exists), or the block will remain in O/S mode after being configured. A
block alarm for units mismatch will be generated. The OUT_SCALE is normally the same as the transducer, but if L_TYPE is set
to Indirect or Ind.Sgr.Root, OUT_SCALE determines the conversion from FIELD_VAL to the output. PV and OUT always have
identical scaling.

OUT_SCALE provides scaling for PV. The PV is always the value that the block will place in OUT if the mode is Auto. If Man is
allowed, someone may write a value to the output. The status will prevent any attempt at closed loop control using the Man
value, by setting the Limit value to Constant.

The LOW_CUT parameter has a corresponding “Low cut-off” option in the IO_OPTS bit string. If the option bit is true, any
calculated output below the low cut-off value will be changed to zero. This is only useful for zero based measurement devices,
such as flow.

The PV filter, whose time constant is PV_FTIME, is applied to the PV, and not the FIELD_VAL.
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Equations
The Analog Input receive in input the Transduce Block variable Value selected with the CHANNEL. The Input Value is
represented as CHANNEL Value in the following formula.

FIELD_VAL = 100 * CHANNEL_VALUE - XD_SCALE_0%
XD_SCALE_100% — XD_SCALE_0%

Depending by the L_TYPE selection the following signal conversions are applied:
L_TYPE Formula
Direct PV = CHANNEL_VALUE
This conversion is applied when the XD_SCALE values are different from the OUT_SCALE values
PV = FIELD_VAL% * (OUT_SCALE_100% - OUT_SCALE_0%) + OUT_SCALE_0%
IF FIELD_VAL < 0.0
PV = OUT_SCALE 0%
ELSE IF FIELD_VAL < LOW_CUT
PV = OUT_SCALE 0%
ELSE
PV =/ Field_Val% * (OUT_SCALE_100% - OUT_SCALE_0%) + OUT_SCALE_0%

Indirect

Indirect Square Root

Configuration hints

The minimum configuration for having the Al working and/or moving out from the OOS needs at least the following settings:
— CHANNEL different by 0 (uninitialized)

— XD_SCALE = OUT_SCALE

— L_TYPE = Direct

** The minimum configuration can be set also via the RB_SPECIAL_RESTART
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Diagnostic

Block_Err

Possible Reasons

OUT Status

Block Configuration error

— CHANNEL = 0 (uninitialized)

- L_TYPE = 0O (uninitialized)

—XD_SCALE |= OUT_SCALE and LIN_TYPE = DIRECT

— CHANNEL = 4 (Scaled_PV), and L_TYPE = Indirect Square Root
— CHANNEL = 4 (Scaled_PV), and XD_SCALE different by 0/100 %

When the Block Configuration Error is set, the Al cannot exit from
OQOS and the OOS condition is also set in the Al Block Error.

In this case the OUT_STATUS = BAD-OOS overrides the BAD-
Configuration Error

Simulate active

The Simulation has been set with the HW switch and the SIMU-
LATE_EN/DIS = Active

The OUT_STATUS is produced as result of the normal calculation
within the Al block but starting from a simulated Status instead of
the real TB Status

Input Failure/process

variable has BAD status

The value in input coming from the TB has BAD Status.

IF STATUS_OPTS-Propagate Fault Forward = Set:

— BAD Sensor Fail

— BAD Device Fail

Received in input from the TB are produced also as Al OUT Status.
All the other BAD status are propagated as:

— BAD-not specific.

IF STATUS_OPTS-Propagate Fault Forward = Clear:

All the BAD status are propagated as

— BAD-not specific

Out-of-Service

The Actual_Mode is OUT OF SERVICE

The OUT_STATUS is BAD-OOS. In case of concomitance with
other conditions this is the status produced in output because this
is the High priority Status condition

OUT Status
Binary Code |Decimal Code |Quality Sub-Status Status_Opts Descrition
0000 0000 |0 BAD non specific Propagate Fault Forward = Clear |The value in input at the Al has BAD status
The value in input at the Al has status limit set “low
0000 00xx 1-3 BAD non specific BAD if Limited = Set limited” or “high limited” or “constant”
0000 1100 |12 BAD Device Failure Propagate Fault Forward = Set | The value in input at the Al has BAD-Device Failure status
0001 0000 |16 BAD Sensor Failure Propagate Fault Forward = Set | The value in input at the Al has BAD-Sensor Failure status
0001 1111 |31 BAD Out of Service The AI_LMODE_BLK.ACTUAL = OOS
0100 0000 |64 UNCERTAIN |non specific Propagate Fault Forward = Clear | The value in input at the Al has UNCERTAIN status
The value in input at the Al has status limit set “low
0100 00xx  |65--67 UNCERTAIN |non specific UNCERTAIN if Limited = set limited” or “high limited” or “constant”. See NOTE A
01001000 |72 UNCERTAIN | Substitute set UNCERTAIN if Man Mode = set | The MODE_BLK.ACTUAL of the Al = MAN
IF (OUT > (OUT_SCALE_100% + 10%)) OR (OUT <
o ' (OUT_SCALE_0% - 10%))
0101 0100 |84 UNCERTAIN engineering unit range In case of reverse range, See NOTE B
violation IF (OUT < (OUT_SCALE_100% - 10%) OR. (OUT >
(OUT_SCALE_0% + 10%)
1000 0000 |128 GOOD_NC |ok The value in input at the Al has GOOD_NC status
When an Al BLOCK_ERR condition is set, if the Al goes
10000100 |132 GOOD_NC | Active block alarm ACK_OPTION = set in OOS, the OUT status cannot be set to
GOOD_NC.Active block alarm. See NOTE C
The OUT_VALUE is outside the limits (HI_HI, HI, LO,
1000 1010  |138 GOOD_NC  |Active Advisory Alarm ACK_OPTION = set LO_LO) and the priority of the limits is between 3 and 7
The OUT_VALUE is outside the limits (HI_HI, HI, LO,
1000 1110|142 GOOD_NC | Active Critical Alarm ACK_OPTION = set LO_LO) and the priority of the limits is between 8 and 15
When an Al BLOCK_ERR condition is set, if the Al goes
1000 1001|137 GOOD_NC | Unack block alarm ACK_OPTION = clear in OOS, the OUT status cannot be set to GOOD_NC.
Unack block alarm. See NOTE C below
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Binary Code | Decimal Code |Quality Sub-Status Status_Opts Descrition

The OUT_VALUE is outside the limits (HI_HI, HI, LO,

1000 1101 141 GOOD_NC  |Unack advisory alarm ACK_OPTION = clear LO_LO) and the priority of the limits is between 3 and 7

The OUT_VALUE is outside the limits (HI_HI, HI, LO,

10100100 |164 GOOD_NC  |Unack critical alarm ACK_OPTION = clear LO_LO) and the priority of the limits is between 8 and 15

NOTE A: When the Transducer Block value goes outside the Range Limits, it should be Limited at the Range Limit high
or low, and the Status should be set to GOOD_NC- High Limited or Low Limited.

NOTE B: The XD_SCALE and/or OUT_SCALE can be set with EU0% value greater than EU100% value. In this case the
test of the OUT value with the range values is inverted.

NOTE C: This status can be set only if the specific Al Block_Err condition doesn’t force the Al to OOS

Troubleshooting

Problem Possible cause Solution

The Target Mode is set to OOS Set the Target Mode to something different by OOS

— Set the CHANNEL to a valid value different by O

— Set L_TYPE = DIRECT - If XD_SCALE = OUT_SCALE

— Set LIN_TYPE = INDIRECT or IND.SQ ROOT - if XD_SCALE different by OUT_SCALE
—IF the AI_CHANNEL = 4 set the AI_LIN_TYPE = indirect

—IF the A_CHANNEL = 4 set the XD_SCALE =0/ 100 %

The Configuration Error bit is set in the
The Block cannot be BLOCK_ERR
removed from OOS mode

The RESOURCE BLOCK is not in
Set the Target Mode of the RESOURCE BLOCK to AUTO mode

AUTO mode

The Target Mode is not set to AUTO Design the FB Application correctly and download it to the devices
The Block cannot be The Simulation has been set with the | The OUT_STATUS is produced as result of the normal calculation within the Al block but
switched in AUTO mode HW switch and the starting from a simulated Status instead of the real TB Status

SIMULATE_EN/DIS = Active

The OUT Status has the
Limit bits (0, 1) set to The Target Mode is not set to AUTO Set the Target Mode to AUTO
Constant

The FEATURE_SEL has not the

) Set the REPORTS bit in the FEATURE_SEL of the RESOURCE BLOCK
Reports bit Set

Block Alarm Not Working LIM_NOTIFY value is less of the MAX_

Set the value of LIM_NOTIFY equal, at least, to the MAX_NOTIFY value
(Events not notified) NOTIFY value

STATUS_OPTS has the Propagate

Fault Forward bit Set This bit should be cleared for producing the alarm
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Enhanced-PID function block (E-PID)

Overview

The PID block is key to many control schemes and is used almost universally, with the exception of PD, which is used when the
process itself does the integration. As long as an error exists, the PID function will integrate the error, which moves the output in a
direction to correct the error. PID blocks may be cascaded when the difference in process time constants of a primary and secondary
process measurement makes it necessary or desirable.

The PID receives in input the value produced in output from an upstream function block like Analog Input, and provides to apply the
algorithm with the Proportional, Integral, Derivative contribute as previously configured.

I ———m
BECAL_IN — |
CAS_IN ——» ———WEKCAL OUT
RCAS_N ——— | =10 ——wCUT
ROUT_IN ————— ——WRCAS_OUT
TRE_IN_ D ——— - ROUT_OUT
TRE_VAL —m
FF_VAL —»
Block diagram
BRCAL OUT BKCAL_IM
r;c.t.s_ar |=F_'\.u=__l ROUT_IN _| I_RC,_IT_DL.T
CAS N . Setpoint Bypass Feed Forward Cutput .
=0 T =P _RATE_DM| [] BYPAsS FF_SCALE OUT_HI_LIM | |
| |sP RATE_UPH FF_GAIN OUT_LO_LIM [—=—2uT
poaz | SP_HI_LM i
e P SR_LO_LIM Control :
i L | zamM i
i REZET i
H sP = H
| RATe Status |
. EHCAL_HYS .
5 Filter , :
I 1 Pu_FTME [T i :
Alam Output Track
H . utput Trac i
i HILD !
: MODE L | OEY TRE._SCALE ;
SHED_OPT -
TRE_IN_D J
TRE_WAL

Description

The Process Value to be controlled is connected to the IN input. This value is passed through a filter whose time constant is
PV_FTIME. The value is then shown as the PV, which is used in conjunction with the SP in the PID algorithm. A PID will not integrate
if the limit status of IN is constant. A full PV and DV alarm sub-function is provided. The PV has a status, although it is a Contained
parameter. This status is a copy of IN’s status unless IN is good and there is a PV or block alarm. The full cascade SP sub-function is
used, with rate and absolute limits. There are additional control options which will cause the SP value to track the PV value when the
block is in an actual mode of IMan, LO, Man or ROut. Limits do not cause SP-PV tracking.

There is a switch for BYPASS, which is available to the operator if the Bypass Enable control option is true. Bypass is used in
secondary cascade controllers that have a bad PV.
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The Bypass Enable option is necessary because not all cascade control schemes will be stable if BYPASS is true. BYPASS can only
be changed when the block mode is Man or O/S. While it is set, the value of SP, in percent of range, is passed directly to the target
output, and the value of OUT is used for BKCAL_OUT. When the mode is changed to Cas, the upstream block is requested to
initialize to the value of OUT. When a block is in Cas mode, then on the transition out of bypass, the upstream block

is requested to initialize to the PV value, regardless of the “Use PV for BKCAL_OUT” option.

GAIN, RESET, and RATE are the tuning constants for the P, I, and D terms, respectively. Gain is a dimensionless number. RESET and
RATE are time constants expressed in seconds. There are existing controllers that are tuned by the inverse value of some or all of
them, such as proportional band and repeats per minute. The human interface to these parameters should be able to display the
user’s preference.

The Direct Acting control option, if true, causes the output to increase when the PV exceeds the SP. If false, the output will decrease
when the PV exceeds the SP. It will make the difference between positive and negative feedback, so it must be set properly, and
never changed while in an automatic mode. The setting of the option must also be used in calculating the limit state for BKCAL_OUT.
The output supports the feed forward algorithm. The FF_VAL input brings in an external value which is proportional to some
disturbance in the control loop. The value is converted to percent of output span using the values of parameter FF_SCALE. This
value is multiplied by the FF_GAIN and added to the target output of the PID algorithm. If the status of FF_VAL is Bad, the last usable
value will be used, because this prevents bumping the output. When the status returns to good, the block will adjust its integral term
to maintain the previous output. The output supports the track algorithm.

There is an option to use either the SP value after limiting or the PV value for the BKCAL_OUT value.

Equations

The algorithm applied is as in the following formula:

OUT = GAIN [ (BETA - SP - PV) + 1 (SP -PV) + RATE - s (GAMMA - SP - PV) ] + FF_VAL
RESET - s T1_RATE - s + 1

Where the standard variables are: Where the the enhanced variables are:

GAIN: Proportional Gain Value T1_RATE: Derivative 1st order filter

RESET:  Integral action Time constant in seconds BETA: Setpoint weight proportional part [O...1]

s: Laplace operator GAMMA:  Setpoint weight derivative part [0...1]

RATE: Derivative action time constant in seconds

FF_VAL: Feed-forward contribution from the feed-forward input

SP: Setpoint

PV Process Variable

Configuration hints

The minimum configuration for having the PID working and/or moving out from the OOS needs at least the following settings:
- OUT_HI_LIM > OUT_LO_LIM

- SP_HI_LIM > SP_LO_LIM

- BYPASS = OFF
— SHED_OPT = Normal Shed Normal Return
- GAIN >0
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Diagnostic

Block_Err

Possible reason

OUT status

Block Configuration error

~ SHED_OPT = 0 (uninitialized)
- BYPASS = 0 (uninitialized)

BAD + Out Of Service

— OUT_HI_LIM =< OUT_LO_LIM See Note A
— SP_HI_LIM =< SP_LO_LIM
Local Override MODE_BLK.Actual = Local Override NO EFFECT

Input Failure/process variable has BAD status

BAD quality Status in input at the PID_IN.

Depends by the STATUS_OPTS

Out-of-Service

The Actual_Mode is OUT OF SERVICE

BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-Configuration
Error Status is overridden by the Bad-Out Of Service Status.

OUT status

The OUT Status can be affected by the setting of the STATUS_OPTS

Troubleshooting

Problem

Possible cause

Solution

The Block cannot be removed
from OOS mode

The Target Mode is not set different of OOS

Set the Target Mode to something different by OOS

The Configuration Error bit is set in the BLOCK_ERR

— Set the OUT_HI_LIM > OUT_LO_LIM

—Set the SP_HI_LIM > SP_LO_LIM

— Set BYPASS to ON or OFF but different by O (uninitialized)
— Set SHED_OPT different by O

The RESOURCE BLOCK is not in AUTO mode

Set the Target Mode of the RESOURCE BLOCK to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download it to the devices

The Block cannot be removed
from IMAN mode

Something wrong in the BKCAL_IN

— The Status received in input of the BKCAL_IN is BAD Not Connected.
Configure the link with the downstream block

— The downstream block is producing a BAD status or Not Invited.
Check the reason on the downstream block

The Block cannot be switched in
AUTO mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO

Something wrong in the IN

— The Status received in input of the IN is BAD Not Connected. Config-
ure the link with the upstream block

— The upstream block is producing a BAD status or Not Invited. Check
the reason on the upstream block

The Block cannot be switched in
CAS mode

The Target Mode is not set to CASCADE

Set the Target Mode to CASCADE

Something wrong in the CAS_IN

— The Status received in input of the CAS_IN is BAD Not Connected.
Configure the link of the CAS_IN with another block

— The upstream block is producing a BAD status or Not Invited. Check
the reason on the upstream block

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the Reports bit Set

Set the REPORTS bit in the FEATURE_SEL of the RESOURCE BLOCK

LIM_NOTIFY value is less of the MAX_NOTIFY value

Set the value of LIM_NOTIFY equal, at least, to the MAX_NOTIFY value
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Arithmetic function block (AR)
Overview

This block is designed to permit simple use of popular measurement math functions. The user does not have to know how to write
equations. The math algorithm is selected by name, chosen by the user for the function to be done.

The following algorithms are available selectable from ARTH_TYPE:
— Flow compensation, linear.

— Flow compensation, square root. S S—

- Flow compensation, approximate. ) 5

- BTU flow. : )
. ) . m_1 > AR OUT

— Traditional Multiply Divide.

— Average. Mi—m>

— Traditional Summer. N 3—>

— Fourth order polynomial.

— Simple HTG compensated level.

Block diagram

RANGE_LO
RANGE_HI ARITH_TYFE
T g ¥ Bar e
™ RANGE Py l DUT_HILI

EXTENSION —l_
IN_LO | FUNCTION

l BT T T
. T 1 _BIAT DT I* GATT Do 1 = ALGORITHM AT oUT
IN_1 o 09_1 - BLAS_I¥_1)* GAT: _r_]H ont J —(ﬁﬁ:.. | j

* A

I_=
IN_2 ——*@¥_2+BIAS_IN_2)* GADY_IN_2|——
T & I & ]
IN 3 __.1.1:_5—3'_3.2;:_5]- GADY DM 3=

1

GADN_IM_i  BIAS IN i COMP_HI_ LM

Description

The AR block is intended for use in calculating measurements from combinations of signals from sensors. It is not intended to be
used in a control path, so it does not support control status propagation or back calculation. It has no process alarms.

The block has 5 inputs. The first two are dedicated to a range extension function that results in a PV, with status reflecting the input
in use. The remaining three inputs are combined with the PV in a selection of four term math functions that have been found useful in
a variety of measurements. The inputs used to form the PV should come from devices with the desired engineering units, so that the
PV enters the equation with the right units. Each of the additional inputs has a bias and gain constant. The bias can be used to
correct for absolute temperature or pressure. The gain can be used to normalize terms within a square root function. The output also
has gain and bias constants for any further adjustment required. The range extension function has a graduated transfer, controlled by
two constants referenced to IN. An internal value, g, is zero for IN less than RANGE_LO. It is one when IN is greater than RANGE_HI.
It is interpolated from zero to one over the range of RANGE_LO to RANGE_HI. The equation for PV follows:

PV=g*IN + (1-g) *IN_LO

If the status of IN_LO is unusable and IN is usable and greater than RANGE_LO, then g should be set to one. If the status of IN is
unusable, and IN_LO is usable and less than RANGE_HI, then g should be set to zero. In each case the PV should have a status of
Good until the condition no longer applies. Otherwise, the status of IN_LO is used for the PV if g is less than 0.5, while IN is used for
g greater than or equal to 0.5. An optional internal hysteresis may be used to calculate the status switching point. Six constants are
used for the three auxiliary inputs. Each has a BIAS_IN_i and a GAIN_IN_i. The output has a BIAS and a GAIN static constant. the
inputs, the bias is added and the gain is applied to the sum. The result is an internal value called t_i in the function equations. The
equation for each auxiliary input is the following: t_i = (IN_i + BIAS_IN_i) * GAIN_IN_i.

48 0I/266/FF/ADD-EN Rev. B | 2600T Series Pressure transmitters



The flow compensation functions have limits on the amount of compensation applied to the PV, to assure graceful degradation if an
auxiliary input is unstable. The internal limited value is f.

Equations
Algorythm type Description Function
. . ) ) OUT={f - PVy GAIN + BIAS}
Flow Compensation Linear Used for density compensation of Volume flow _
Wheref=t_2 is limited
OUT={f - PV - GAIN + BIAS}
Where f = / t 1 for Volumetric Flow is limited
t2-t3
For the calculation of the Volumetric Flow t_3 =7
The compressibility factor Z can be set writing into the
Usually: IN_3 a constant value Z or can be calculated by a pre-
—IN_1 is pressure — (t_1) vious block linked in the IN_3.
Flow Compensation Square Root - -
P q —IN_2 is temperature — (t_2) OUT={f - PV - GAIN + BIAS}
— IN_3 is the compressibility factor Z — (t_3) Where f = / t 1-t 3 forVolumetric Flow is limited
t2

In case it would be necessary produce the Mass Flow,
the compressibility factor Z must be set as into the

IN.3as 1
Z

Both IN_1 and IN_2 would be connected to the same
temperature

NOTE:
OUT={f - PV - GAIN + BIAS}

Flow Compensation Approximate — The Square Root of the third power can be achieved o
connecting the input to IN and IN_1. Where f = \/ t1-t2.13 islimited

— The Square Root of the fifth power can be achieved
connecting the input to IN, IN_1, IN_3.

—IN_1 is the inlet temperature OUT={f - PV - GAIN + BIAS}
BTU Flow —IN_2 is the outlet temperature Where f =t_1-t_2 s limited
OUT={f - PV - GAIN + BIAS}
Traditional Multiply Divide Where f = :—_; +1.3is limited
OUT= PV+t1+t2+t3 -GAIN+BIAS
Average f
f= number of inputs used in computation
Traditional Summer OUT=(PV+t 1+t 2+t 3): GAIN + BIAS
Fourth Order Polynomial Allinputs except IN_LO (not used) are linked together {OUT= (PV + t_12 + t_2° + t_3“) - GAIN + BIAS
—The PV is the tank base pressure
—IN_1 is the top pressure — (t_1) OUT=PV-t 1 .GAIN +BIAS

Simple HTG Compensated Level PV-t2

—IN_2 is the density correction pressure — (t_2)
— GAIN is the height of the density tap

Configuration hints

The minimum configuration for having the AR working and/or moving out from the OOS needs at least the following settings:

— Set ARITH_TYPE with a valid value. It must be different by 0 and in the range 1 -9

— If the selected ARITH_TYPE is in the range between 1-5 (limited functions), the output limits COMP_HI_LIM > COMP_LO_LIM
— The BAL_TIME must be greater than the Block Execution Time

— When the ARITH_TYPE = 6 (Average) in case of no inputs available the output will be set to NaN (Not a Number)

— Set the GAIN with value different by O
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Diagnostic
Block_Err Possible Reasons OUT Status
Block Configuration error — ARITH_TYPE = O (uninitialized) BAD + Out Of Service
-GAIN=0 See Note A
— if COMP_HI_LIM =< COMP_LO_LIM and ARITH_TYPE in the range 1-5
—if BAL_TIME =< macrocycle and different by O
Input Failure/process variable has BAD status |At least one of the inputs used in the Output calculation is not usable*: The worst Status of the used inputs
**For the inputs IN and IN_LO usable status are::
- GOOD_NC
-GOOD_C
— UNCERTAIN with INPUT_OPTION = Use uncertain
Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-Configuration
Error Status is overridden by the Bad-Out Of Service Status.

OUT status

Status of PV depends by the factor g. If it is less than 0,5 it will be used the Status of IN_LO otherwise it will use the Status of IN

The inputs with status byte different by GOOD are controlled by the INPUT_OPTS. The status of unused inputs is ignored. The Status of
the OUT will be the same of PV except when the PV is GOOD and the Status of the auxiliary inputs is NOT GOOD and the INPUT_OPTS
is not configured to use it. In this case the Status of the OUT is UNCERTAIN. Otherwise the OUT Status id the worst of the inputs used
in the calculation after applying the INPUT_OPTS.

Troubleshooting

Problem Possible cause Solution

The Target Mode is not set to AUTO Set the Target Mode to AUTO and/or remove the OOS

— Set the ARITH_TYPE with a valid value. It must be different by O
and inthe range 1 -9

— Set the GAIN with value different by O

- Set COMP_HI_LIM > COMP_LO_LIM when ARITH_TYPE in the

The Block cannot be removed | The Configuration Error bit is set in the BLOCK_ERR

from OOS mode
range 1-5
— Set BAL_TIME > of the Macrocycle IF different by O
The RESOURCE BLOCK is not in AUTO mode Set the Target Mode of the RESOURCE BLOCK to AUTO mode
The Block is not scheduled Design the FB Application correctly and download it to the devices
The OUT Status is BAD At least one of used inputs have a BAD status Check the upstream blocks

The OUT Status is UNCERTAIN |[At least one of the used inputs have an UNCERTAIN status | Check the upstream blocks
The OUT Status has the Limit

. The Actual Mode is set to MAN Set the Target Mode to AUTO
bits (0, 1) set to Constant
Block Alarm Not Working The FEATURE_SEL has not the Reports bit Set Set the REPORTS bit in the FEATURE_SEL of the RESOURCE BLOCK
(Events not notified) LIM_NOTIFY value is less of the MAX_NOTIFY value Set the value of LIM_NOTIFY equal, at least, to the MAX_NOTIFY value
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Input selector function block (AR)

Overview

The signal selector block provides selection of up to four inputs and generates an output based on the configured action. This block
normally receives its inputs from Al blocks. The block performs maximum, minimum, middle, average and ‘first good’ signal selection.
With a combination of parameter configuration options the block can function as a rotary position switch, or a validated priority
selection based on the use of the first good parameter and the disable_n parameter. As a switch the block can receive switching
information from either the connected inputs or from an operator input. The block also supports the concept of a middle selection.
Although the normal configuration for this feature would be with three signals the block should generate an average of the middle
two if four signals are configured or the average of two if three are configured and a bad status is passed to one of the inputs. Logic
is provided for handling uncertain and bad signals in conjunction with configured actions. The intended application of this block is to
provide control signal selection in the forward path only, therefore, no back calculation support is provided. SELECTED is a second
output that indicates which input has been selected by the algorithm.

SIGSEL
IN_a QUT
MIN, MAY, MID, i
DISABL n AVG. First Good SELECTED _

Block diagram

SELECT_TYPE MIN_GOOD STATUS_OFTS

I n, DISABLE n (f ? ? MAN .
ouT

N Mode

N Selection —i

|
Y AUTO

OF_SELECT

SELECTED

Description

This block is intended to be used in a forward path only and is not intended to receive signals from the output of a controller. There is no
back calculation support or propagation of control status values. The processing of the block is as follows.

Input processing

If DISABLE_n is true then don’t process (ignore) the respective input IN_n.

Process the Use Uncertain as Good status options. Discard (ignore) inputs whose status is BAD.

If there are no inputs left, or fewer than MIN_GOOD inputs, then set the value of SELECTED to zero. Do not do selection processing.
Selection Processing

If OP_SELECT is non-zero, the OP_SELECT value shall determine the selected input, regardless of the SELECT_TYPE selection. Set
SELECTED to the number of the input used. If SELECT_TYPE is First Good, transfer the value of the first remaining input to the output
of the block. Set SELECTED to the number of the input used.
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If SELECT_TYPE is Minimum, sort the remaining inputs by value. Transfer the lowest value to the output of the block. Set SELECTED
to the number of the input with the lowest value.

If SELECT_TYPE is Maximum, sort the remaining inputs by value. Transfer the highest value to the output of the block. Set SELEC-
TED to the number of the input with the highest value.

If SELECT_TYPE is Middle, sort the remaining inputs by value. If there are 3 or 4 values, discard the highest and lowest value. If two
values are left, compute their average. Transfer the value to the output of the block. Set SELECTED to zero if an average was used,
else set SELECTED to the number of the input with the middle value.

If SELECT_TYPE is Average compute the average of the remaining inputs and transfer the value to the output of the block.

Set SELECTED to the number of inputs used in the average.

Limit Processing
The computations to determine high and low limit conditions for the output can be complex. They should be done to the best of the

designer’s ability. The limits of OUT should be able to tell a PID to stop integrating if the measurement cannot move.

Equations
With the SELECT_TYPE it is possible select the following algorithms

First Good Select the first available Input with Good Status

Minimum Select the minimum value of the Inputs

Maximum Select the maximum value of the Inputs

Middle Calculate the middle of three inputs or the average of the two middle inputs if four inputs are defined
Average Calculate the average value of the inputs

Configuration hints
The minimum configuration for having the IS working and/or moving out from the OOS needs at least the following settings:

— Set the SELECT_TYPE with a valid value. It must be different by O and in the range 1 - 5.
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Diagnostic

Block_Err Possible Reasons OUT Status

Block Configuration error SELECT_TYPE = 0 (uninitialized) BAD + Out Of Service
See Note A

Input Failure/process variable has BAD status |SELECT_TYPE = AVERAGE and at least one IN is BAD BAD + non specific

Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-Configuration
Error Status is overridden by the Bad-Out Of Service Status.

OUT status

When in AUTO mode the OUT reflects the Value and Status of the selected input (IN_x).

If there are no inputs used, or the number of inputs with GOOD status is less than the MIN_GOOD value, the OUT status shall be
BAD-Non Specific. The SELECTED output shall have Good(NC) status, unless the block is out of service.

With the STATUS_OPTS it is possible selects the following options:
— Use Uncertain as Good: Set the IS_OUT status to Good when the Selected Input Status is Uncertain

— Uncertain if Manual Mode: The Status of the IS_OUT is set to Uncertain when the Mode is set to Manual

Troubleshooting

Problem

Possible cause

Solution

The Block cannot be removed
from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO and/or remove the OOS

The Configuration Error bit is set in the BLOCK_ERR

Set the SELECT_TYPE with a valid value. It must be different by 0 and in
therange 1 -5

The RESOURCE BLOCK is not in AUTO mode

Set the Target Mode of the RESOURCE BLOCK to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download it to the devices

The OUT Status is BAD

All the Inputs have a BAD status

The number of inputs with GOOD status is less
than the MIN_GOOD value

The OP_SELECT is different by 0 and force in
output and Input with BAD status

The SELECT_TYPE = AVERAGE and at least
one Input has Status BAD

Check the upstream blocks

The OUT Status has the Limit
bits (0, 1) set to Constant

The Actual Mode is set to MAN

Set the Target Mode to AUTO

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the Reports bit Set

Set the REPORTS bit in the FEATURE_SEL of the RESOURCE
BLOCK
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Control Selector function block (CS)

Overview

The control selector block is intended to select one of two or three control signals in a manner determined by SEL_TYPE, when the
block is in Auto mode. A different block, described in Part 3, is used for selecting a measurement from input or calculation blocks.

SEL1— | oUT
SEL2— o | EKCAL_SELY
SEL2 - | W EKCAL_SELD
BKCAL_IN — g | mBKCAL_SEL3
Block diagram
BKCAL_IN ——
SEL_1 —-— Selection Cutput '
i | seL_Tvre OUT_HLLIM Loyt
sEL 2 [ |outloim|
SEL_3 —H i
Back Cale |—— BKCAL SEL_t
i [ mMoDE i
|+ BKCAL_SEL_2
| BKCAL_SEL_3

Description

All inputs to the selector block are assumed to have the same scaling as OUT, since any one of them may be selected to be OUT.
Three separate BKCAL_SEL_N outputs are available, one for each SEL_N input. The status will indicate those inputs that are not
selected. Control blocks that are not selected are limited in one direction only, determined by the type of selector. The value of each
BKCAL_SEL_N output is the same as OUT. The limits of back calculation outputs corresponding to deselected inputs will be high for a
low selector and low for a high selector, or one of each for a mid selector.

Equations

With the SEL_TYPE it is possible select the following algorithms:
1. High

2. Low

3. Middle

Configuration hints
The minimum configuration for having the CS working and/or moving out from the OOS needs at least the following settings:
— Set the SEL_TYPE with a valid value. It must be different by 0 and in the range 1 - 3
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Diagnostic
Block_Err Possible Reasons OUT Status
Block Configuration error |SELECT_TYPE = O (uninitialized) BAD + Out Of Service
See Note A
Input Failure/process The value linked in input coming from the upstream blocks has BAD Status. |As Calculated and depending by the STATUS_OPTS
variable has BAD status
Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-Configuration
Error Status is overridden by the Bad-Out Of Service Status.

OUT status

The OUT Status of the CS block is the same of the Selected Input exception for:

— If input is Uncertain, the output is Bad unless the STATUS_OPTS is set to Use Uncertain as Good.

— If all the inputs are Bad the CS mode goes to MAN as well as it does the PID. This condition produces the OUT Status to be set to
IFS if the STATUS_OPTS is set to IFS if BAD IN.

— If no inputs have been linked or are valid the OUT Status is set to Bad - Configuration Error

Supported STATUS_OPTS:

—IFSif BAD IN

— Use Uncertain as GOOD

Status supported for other output variables:

— If the BKCAL_IN status is NI or IR, this status is transferred to the three BKCAL_SEL_x.

— If the BKCAL_IN status is not normal it is transferred to the selected BKCAL_SEL_x output.

— The BKCAL_SEL_x Status of the deselected inputs is set to Not Selected with the appropriate high or low limit set.

— When the CS is in MAN no inputs are selected. All the BKCAL_SEL _x status are set to Not Invited and Constant limits with the
same value of OUT.

Troubleshooting

Problem Possible cause Solution

The Target Mode is not set to AUTO Set the Target Mode to AUTO and/or remove the OOS

— Set the SEL_TYPE with a valid value. It must be different by 0 and in the
The Block cannot be removed | The Configuration Error bit is set in the BLOCK_ERR |range 1 -3

from OOS mode —Set OUT_HI_LIM > OUT_LO_LIM
The RESOURCE BLOCK is not in AUTO mode Set the Target Mode of the RESOURCE BLOCK to AUTO mode
The Block is not scheduled Design the FB Application correctly and download it to the devices
The Target Mode is set to MAN Set the Target Mode to AUTO

The Block is in MAN mode An used input has Bad Status Check the upstream blocks
The Selected input has UNCERTAIN Status Set the STATUS_OPTS to Use Uncertain as Good
There are no inputs linked in

The OUT Status is BAD Review the FB application design

(OUT Status = BAD Configuration Error)

The OUT Status has the Limit

. The Actual Mode is set to MAN Set the Target Mode to AUTO
bits (0, 1) set to Constant
Block Alarm Not Working The FEATURE_SEL has not the Reports bit Set Set the REPORTS bit in the FEATURE_SEL of the RESOURCE BLOCK
(Events not notified) LIM_NOTIFY value is less of the MAX_NOTIFY value |Set the value of LIM_NOTIFY equal, at least, to the MAX_NOTIFY value
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Signal Characterizer function block (SC)

Overview

The signal characterizer block has two sections, each with an output that is a non-linear function of the respective input.

The non-linear function is determined by a single look-up table with 21 arbitrary x-y pairs. The status of an input is copied to the
corresponding output, so the block may be used in the control or process signal path. An option can swap the axes of the function
for section 2, so that it can be used in the backward control path.

b

IN 1 _/_ OUT 1

IN 2 » | OUT 2
X
CHARACTERIZER
Block diagram
N1 1_‘ OUT 1
N 2 £ oo QOuUT_2
el g g0
xl.
A SWAP 2

Description

The block calculates OUT_1 from IN_1 and OUT_2 from IN_2 using a curve given by the points:

x1;y1], [x2;y2]... [x21 ; y21 ] where x corresponds to the Input and y to the Output. The x-coordinates are given in engineering units
of X_RANGE. The y-coordinates are given in engineering units of Y_RANGE. The only useful mode is Auto.

Calculation and the curve:

OUT_1 is related to IN_1 and OUT_2 to IN_2 by the same curve, but there is no relation between IN_1 and IN_2 or between OUT_1 and
OuUT_2.

An output value may be calculated by linear interpolation between two points bracketing the input value.

Values of x should increase monotonically, so that interpolation may be possible.
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If not, a configuration error shall be set in BLOCK_ERR and the actual mode of the block shall go to Out of Service. Write checks may
also be implemented, but they may force the order of entry of the x terms.

If the curve has m points, m<21, the non-configured points, [xm+1; ym+1], [xm+2; ym+2], ... [x21; y21] shall be set to +INFINITY to
mark them as unused. Since x1 is the smallest specified value for the input and xm is the largest, the output shall be at y1 when the
input is smaller than x1 and at ym when the input is larger than xm. Since the ends of the y curve act as limits, the OUT status shall
show when either limit is active.

output

X Em
mput

Reversing path 2:
A reverse function swaps the interpretation of IN_2 and OUT_2, which provides a way to do back calculation using the same curve. If
the parameter SWAP_2 is set true, the block shall provide:

IN_1=xand OUT_1 =y while IN_2 =y and OUT_2 = x
If the function is not monotonic in y and SWAP_2 is true, then BLOCK_ERR shall indicate a configuration error and the actual mode go
to Out of Service as above for x. A function is called monotonic when y values always increase or decrease when x values increase, e.g.
the function does not present peaks, valleys, or flat spots.
If SWAP_2 = false, IN_1 and IN_2 have the same engineering units defined in X_RANGE and OUT_1 and OUT_2 use the units defined in
Y_RANGE.
If SWAP_2 = true, OUT _1 and IN_2 have Y_RANGE and OUT_2 and IN_1 have X_RANGE.

Configuration hints

The minimum configuration for having the SC working and/or moving out from the OOS needs at least the following settings:
— Set SWAP_2 different by O

— Set at least one X and Y pairs

— Set the X values monotonically increasing or the Y values monotonically increasing or decreasing
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Diagnostic
Block_Err Possible Reasons OUT Status

- SWAP_2 = 0 (uninitialized)

—No X, Y point set )
Block Configuration error |-~ SWAP = FALSE and X values do not increase monotonically BAD -+ Out O Service

— SWAP = TRUE and X values do not increase monotonically OR Y values do See Note A

not increase or decrease monotonically
Input Failure/process — The Status of IN_1 is propagated to the OUT_ 1
variable has BAD status The value linked in input coming from the upstream blocks has BAD Status. _The Status of IN_2 is propagated to the OUT 2
Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-Configuration
Error Status is overridden by the Bad-Out Of Service Status.

OUT status

OUT_1 shall reflect the status of IN_1 and OUT_2 shall reflect the status of IN_2. The sub-status shall also be passed to the outputs.
If one of the curve limits is reached or the input is limited, the appropriate limit should be indicated in the output sub-status. Limits
shall be reversed if the curve slope is negative.

If SWAP_2 is set, cascade initialization is controlled by the lower block. When this block is in O/S mode, the cascade to both the
lower and upper blocks shall be broken by Bad status at the outputs. When this block goes to Auto mode, the lower block can begin
cascade initialization with status values that pass through this block to the upper block. Answering status signals from the upper
block pass through this block to the lower block.

— The block does not use STATUS_OPTS.

Troubleshooting

Problem Possible cause Solution

The Target Mode is not set to AUTO Set the Target Mode to AUTO and/or remove the OOS
— Set SWAP_2 different by 0

— Set at least one X, Y pairs

The Block cannot be removed | The Configuration Error bit is set in the BLOCK_ERR |- IF SWAP = FALSE set X points with increasing monotonically values

from OOS mode —IF SWAP = TRUE set X points with increasing monotonically values and Y
points with increasing or decreasing monotonically values
The RESOURCE BLOCK is not in AUTO mode Set the Target Mode of the RESOURCE BLOCK to AUTO mode
The Block is not scheduled Design the FB Application correctly and download it to the devices
The used input has Bad Status Check the upstream blocks
The OUT Status is BAD There are no inputs linked in (OUT Status = BAD

Review the FB lication desi
Configuration Error) eview the P appication design

The OUT Status has the Limit

. The Actual Mode is set to MAN Set the Target Mode to AUTO
bits (0, 1) set to Constant
Block Alarm Not Working The FEATURE_SEL has not the Reports bit Set Set the REPORTS bit in the FEATURE_SEL of the RESOURCE BLOCK
(Events not notified) LIM_NOTIFY value is less of the MAX_NOTIFY value |Set the value of LIM_NOTIFY equal, at least, to the MAX_NOTIFY value
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Integrator function block (IT)

Overview

The Integrator Function Block integrates a variable as a function of the time or accumulates the counts from a Pulse Input block (to
be described in another specification). The block may be used as a totalizer that counts up until reset or as a batch totalizer that has
a setpoint, where the integrated or accumulated value is compared to pre-trip and trip settings, generating discrete signals when
these settings are reached. The integrated value may go up, starting from zero, or down, starting from the trip value. The block has
two flow inputs so that it can calculate and integrate net flow. This can be used to calculate volume or mass variation in vessels or as
an optimizing tool for flow ratio control.
In order to determine the amount of uncertain or bad readings, the block integrates the variables with bad or bad and uncertain
status separately. The values used in this second integration are the values with good status just before they went from good to bad

or uncertain.

The ratio of good to total counts determines the output status. Absolute values are used to avoid problems with changing signs.

REV FLOW] —

REV_FLOW? — &

FESET_CONFIFRL —

Block diagram

Nl —*

Ml ——»

RESET N —

- @ OUT

—* QUT_PIEF

——* OUT_TRI®

REV_FLOW I

TIME_LMMIT]  INFUTTYFE

INTEG_OPTS

E REV_FLOW1
I{TEG_TYFE
Convert Rate -
10 Units anec INTEG_OPTS
M1 QUALITY
L G000 LM
Comvart Accum D‘-‘TE__C‘__‘_'_.:TE ”-K_L‘-ERTP-I-D’- .
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Description

The function of this block is in keeping with common industry practice. There is nothing to be tested here concerning the calculation of
the integral term. The following description is a guide to the use of the parameters. The basic function of the Integrator block is to
integrate an analog value over time. It can also accumulate the pulses coming from Pulse Input blocks or from other Integrator blocks.
This block is normally used to totalize flow, giving total mass or volume over a certain time, or totalize power, giving the total energy.

Inputs

The block has two dual purpose inputs, IN_1 and IN_2. If IN_2 is not connected (does not have a corresponding link object) then
calculations for IN_2 may be omitted. Each input can receive a measurement per unit of time (rate) or an accumulated number of pulses.
The usage is as follows:

— Rate: used when the variable connected to the input is a rate, i.e., Kg/s, w, Gal/hour, etc. This input can come from the rate output
OUT of a Pulse Input block or from the output of an Analog Input block.

— Accum: used when the input comes from the OUT_ACCUM output of a Pulse Input block, which represents a continuous
accumulation of pulse counts from a transducer, or from the output of another Integrator block.

The input type is configured in the bit string parameter INTEG_OPTS. The bits corresponding to IN_1 and IN_2 can be set false for Rate
or true for Accum.

If the input option is Rate:

Each input needs a parameter to define the rate time unit: TIME_UNIT1 or TIME_UNIT2. The time units are used to convert the two rates
in units of mass, volume or energy per second

The second analog input may have to be converted into the same units of the first input. This is achieved by a unit conversion factor,
given by the parameter UNIT_CONV.

Each rate, multiplied by the block execution time, gives the mass, volume or energy increment per block execution. This increment
should be added or subtracted in a register, according to some rules defined below.

The following diagram is an example of the use of two Rate inputs:

TIME_UMIT1:
. . serl + | .
mputl min; + &0 sblock execution fime]  [inerementl
—— 2 - i | ——
Ez/ hour |Roun+ 3800 Eg/s s

day: + B&400

TIME_UMIT2: UNIT_COMV:
. sec: + 1 .
inputl min: + 60 =[conversion facrort] s block exscution time] incrementd
— . o e | ——

i bour: + 3800 e e e %

16 dav: + BE400 s ks mpt? 1o Egiz £

) umits inpuzl

433 Kz /16
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If the input option is Accum:

A counter input normally comes from a Pulse Input block OUT_ACCUM. It can also be connected to the output of another integrator
block. The OUT_ACCUM of the Pulse Input block represents a continuous accumulation of pulses from the flow transducer, while the
output OUT of an Integrator represents an integration or accumulation of analog inputs.

The Integrator block should determine the number of additional counts from the counter input readings since the last execution.

As the output ACCUM_OUT of the Pulse Input block wraps up when the counting reaches 999,999 and does not increment or
decrement by more than 499,999 per cycle, the difference in counts is determined as follows:

— If the difference between the reading in one cycle and the reading in the preceding cycle is less than 500,000 or greater than
(-500,000), the difference should be taken as the variation.

— If the difference between the reading in one cycle and the reading in the preceding cycle is greater than or equal to (+500,000), add
(-1,000,000) and use the result as the variation.

— If the difference between the reading in one cycle and the reading in the preceding cycle is more negative than or equal to
(-500,000), add (+1,000,000) and use the result as the variation.

If the output OUT of another integrator block is used, that block should be programmed to obey the rules listed above.

The variation of each input should be multiplied by the value, in engineering units, of each pulse given by PULSE_VAL1 or PULSE_
VAL2, as appropriate. The result is the increment in engineering units of, for example, mass, volume or energy per block execution
(please see diagram below).

input 1 [Feading {i}] PULSE_WALIL increment 1
— - < [pulse value 1] —
counts | [Reading (i-1)]¢ |mumber of pulses Eg
Eg /pulse
— - " pulsevalue 2] T ®|x[conversion factort] f"
counts | [Resdmg i-13)+ |member of pulses Ib Eg
b/ pulse

Net Flow

In order to discern between forward and reverse flows, the Integrator block considers a negative sign as an indication of reverse flow.
Some flowmeters already indicate forward and reverse flows by adding a sign to the measurement value. Others use a separate
binary signal. This signal can be connected to the inputs REV_FLOW1 and REV_FLOW?2, where True should invert the signal of the
corresponding input. The net flow is obtained by adding the two increments. The net increment should have a positive or negative
signal to indicate the net flow direction. In order to integrate the difference between the inflow and outflow of a tank, for example, the
second one can be assigned to be negative.

The net flow direction to be considered in the totalization is defined in INTEG_OPTS. The following options are available:

FORWARD = only positive flows (after application of REV_FLOW:i ) are totalized. The negative values should be treated as zero.
FORWARD is selected when the bit corresponding to Forward is set to true.

REVERSE = only negative flows are totalized. The positive values should be treated as zero. The option bit Reverse should be set to true
TOTAL = both positive and negative values should be totalized. Both option bits Forward and Reverse should be set to true or to false.

Integration of Inputs:

There are three internal registers used for the totalization:

Total = The net increment is added every cycle, regardless of status.

Atotal = The absolute value of the net increment is added every cycle, regardless of status.

Rtotal = The absolute value of the net increments with bad status (rejects) are added to this register.

These internal registers may have greater precision than the standard floating point value. The value of Rtotal requires the same
precision as Atotal in order to be able to accumulate floating point fractions so that they are not lost as arithmetic underflow.

The value of a register that corresponds to standard floating point is called the most significant part of the register. The most significant
part of Total can be read in the output OUT, and of Rtotal in RTOTAL. OUT_RANGE is used only for display of the totals by a host. The
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high and low range values of OUT_RANGE have no effect on the block.

Types of integration:

The value of OUT can start from zero and go up or it can start from a Setpoint value (TOTAL_SP) and go down. Reset may be
automatic, periodic, or on demand. This is defined by the enumerated parameter INTEG_TYPE:

— UP_AUTO Counts up with automatic reset when TOTAL_SP is reached

— UP_DEM Counts up with demand reset

— DN_AUTO Counts down with automatic reset when zero is reached

— DN_DEM Counts down with demand reset

— PERIODIC Counts up and is reset periodically according to CLOCK_PER

— DEMAND Counts up and is reset on demand

— PER&DEM Counts up and is reset periodically or on demand

The first four types indicate use as a batch totalizer with a setpoint TOTAL_SP. This is not the standard SP because it does not have the
structure of SP that is defined in FF-890. The count does not stop at TOTAL_SP going up or zero going down, as it is important to get
the true total of flow. Two outputs, OUT_TRIP and OUT_PTRIP, are associated with the four types. See Batch totalizer outputs below.
The next three types indicate that TOTAL_SP and the trip outputs are not used. The Periodic type (5) disables operator reset.

The internal registers always add the net increments. Counting down is done by setting OUT to the value of TOTAL_SP minus the most
significant part of Total.

Resetting the totals:

The block shall use a discrete input RESET_IN to reset the internal integration registers. The operator can send an operator command
to reset the same registers by making OP_CMD_INT = RESET. This is a momentary switch, which shall be turned off when the block is
evaluated. Either shall cause reset to occur. Reset should occur after the totals have been adjusted in the same block evaluation. The
block should take a snapshot of the most significant part of Total, Rtotal and TOTAL_SP just prior to the reset and move the values to
the registers STOTAL, SRTOTAL and SSP, respectively. The information should be kept until the next reset. The integrator should reject
reset requests for at least 5 seconds after a reset. This is to allow time for other devices to read the snapshot values before they can be
overwritten. The option Confirm Reset in INTEG_OPTS, if set, prevents another reset from occurring until the value 1 has been written to
RESET_CONFIRM. This is an Input that behaves like a momentary dynamic parameter if it is not connected. This provides a guarantee
that a host has recorded the snapshot values before the next reset can occur. The number of resets is counted in the register N_RESET.
This counter can not be written or reset. It provides verification that the total has not been reset since N_RESET was last checked. The
counter should roll over from 999999 to 0. Reset always clears the internal registers Total, Atotal and Rtotal, except that when the
option UP_AUTO or DN_AUTO is selected, a residual value beyond the trip value may be carried to the next integration if the option
Carry is set in INTEG_OPTS. In this case, TOTAL_SP is subtracted from Total, leaving the residual value. The option Generate reset
event in INTEG_OPTS shall cause an analog event (DS-75) to be generated at each reset. This messages provides a timestamp and the
most significant part of Total just prior to the reset. The Standard Type (4.3) shall be 14, Reset event. The Subcode (4.8) shall be the
status byte of OUT. The Value (4.9) shall be the most significant part of Total just prior to the reset. The Unit Index (4.11) shall be the
units code of OUT_RANGE.

Batch totalizer outputs:

When the integration is counting up (type 1 or 2) and the value of OUT equals or exceeds a value given by TOTAL_SP minus PRE_TRIP
then the discrete output OUT_PTRIP is set. When it equals or exceeds a value given by the parameter TOTAL_SP, the discrete output
OUT_TRIP is set. OUT_PTRIP remains set. When the integration is counting down (type 3 or 4), it starts from a value given by
TOTAL_SP. When the value of OUT is equal to or less than PRE_TRIP, the discrete output OUT_PTRIP is set. When the count reaches
zero, the discrete output OUT_TRIP is set. OUT_PTRIP remains set. When a reset occurs, the comparisons that set OUT_PTRIP and
OUT_TRIP are no longer true, so they are cleared. OUT_TRIP shall remain set for five seconds after an automatic reset (type 1 or 3) if
RESET_CONFIRM is not connected or the option to Confirm Reset in INTEG_OPTS is not set.

Configuration hints

The minimum configuration for having the IT working and/or moving out from the OOS needs at least the following settings:
— Set TIME_UNIT1 different by O

— Set TIME_UNIT2 different by O

— Set INTEG_TYPE different by O
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Operating Mode

In manual mode, the outputs are disconnected from the algorithm and the user can set the values of OUT, RTOTAL, OUT_TRIP
and OUT_PTRIP for test purposes. No integration takes place. When the block is switched to Auto, the integration starts from
the value set manually. Each write to OUT or RTOTAL shall increment the N_RESET counter. In auto mode, the outputs follow
the algorithm.

Diagnostic
Block_Err Possible Reasons OUT Status
—-TIME_UNIT1 =0
-TIME_UNIT2 =0
- INTEG_TYPE=0
—IF INTEG_OPTS = IN_1 ACCUMULATE )
Block Configuration error o PULSE_VAL1=0 BAD + Out Of Service
~IF INTEG_OPTS = IN_2 ACCUMULATE See Note A
0 PULSE_VAL2 =0
—IF INTEG_TYPE = PERIODIC
o CLOCK_PER=0
Input Failure/process Calculated according the algorithm.
variable has BAD status The value linked in input coming from the upstream blocks has BAD Status. See the OUT STATUS section below
Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-Configuration
Error Status is overridden by the Bad-Out Of Service Status.

OUT status
If an input has a status of Uncertain or Bad, it shall be treated as explained below. The limit status of the inputs is ignored, as is the
substatus. Either Good(C) or Good(NC) are accepted as good.
The increment calculated from an input has an internal status that is either good or bad. If the input status is Good(C) or Good(NC)
the increment status is good. If the input status is Uncertain, the increment status is bad, and the last good value is used unless the
option Use Uncertain is set in INTEG_OPTS, and then the increment status is good and the new value is used. If the input status is
Bad, the increment status is bad, and the last good value is used unless the option Use Bad is set in INTEG_OPTS, and then the
increment status is good and the last good value is used.
The two increments are added together, and the resulting status is the worst of the two.
The option Add zero if bad in INTEG_OPTS causes the net increment to be zero if its status is bad.
The percentage of bad or uncertain and bad counts may be determined by calculating the value of PCT_INCL from Rtotal and Atotal.
Since Atotal is the sum of increments with good and bad status, and Rtotal is the sum of increments with bad status, Atotal minus
Rtotal is exactly equal to the total of increments with good status. If msp is used to mean “most significant part” and Atotal is not
zero then the percent of good values may be calculated as:

PCT_INCL = 100 * (1 - (msp of Rtotal) / (msp of Atotal) )
If Atotal is zero, then PCT_INCL shall be 100 if Rtotal is also zero, or O if Rtotal is not zero.
If the block mode is Auto, if PCT_INCL > GOOD_LIM, the status of OUT shall be Good, or else if PCT_INCL > UNCERT_LIM, the sta-
tus of OUT shall be Uncertain, or else the status of OUT shall be Bad.
If the block mode is Manual, then the status of OUT, OUT_PTRIP, and OUT_TRIP will be Good (NC) constant when then status option
Uncertain if Man is not selected. If this status option is selected and the block mode is manual, then the status of these three outputs
will be Uncertain constant. No limits are applied to the output.
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Appendix B — Device installation and commissioning into ABB Control System
In order to make 266 PdP working with any FF host it is necessary perform some operations as described in the following sections.
The description below is based on the 266 PdP connected to an ABB System but a similar approach is in general valid also for other
non ABB hosts. A summary of the required operations is:
— Off Line Configuration

Importing of the FF device drivers DD&CFF in the host

Design of the FF H1 network

Design of the FBAP
— ON Line Configuration

Assignment of the FF device

Downloading of the FBAP to the H1 network and devices

Device and/or Blocks Configuration

' Attention

- The first part of the operations is executed in OFF-Line. OFF line means that is not necessary has the real device connected on the FF H1 network to the

host.

Importing of the FF device drivers DD&CFF in the host

The DD&CFF drivers of the 266 PdP FOUNDATION™ Fieldbus have to be previously downloaded from the From the ABB website,
www.abb.com/instrumentation select the 266 PdP and from the Fieldbus&Hart page download the FOUNDATION Fieldbus EDD/CF
file into a dedicate directory

Siternap  Login A A A

Power and productivity

o P for a better worid™

Offerings A-Z  ABB Product Guide  Industries and utilities  Serice Guide  Contact Directory

Product Guide > Instrumentation and Analytical » Pressure Measurement Products > Differential Pressure Transmitters > 266MST

Fieldbus & HART Files 266xxx

Fieldbus & HART Files

ABB's Freedom of Chaoice offers the right driver for the major fieldbus protocols suitable for ABB devices. The Wersion Matrix m
document shows for each protocol the Software Revision that's compatible to the Hardware and Firrware Revision of the
device ¥ Products & Services only
Read first: %7 Rate this page
Wersion Matrix <. Share this page

c &0 mEeE.

Download software and relevant documents:
HART: Your preferences:

Software DT™, EDD ltaly - m
Supplementary Information: Driver description English hd m

FOUNDATION Fieldbus:
Software EDD/CF ABB contact for
™ DEVWE0T Ry (SMART WISION) is not released with the latest DTS00 Bundle. Please use any latest frame application Italy

(e g. Stand-Alone-Tool ABB DAT200 Asset Vision Basic) Sl i Callsmibg

Semvice: Alfanzo Baio

Select another country =

Stand-Alone-Tool

ABB offers Software Tools that use the listed drivers in the table above for your device configuration and manitaring
reguiraments

==>Please read more & download

Fieldbus solutions
ABB offers a wide range of fieldbus products, accessories, tools, support docurnentations, applications and news
==> Please read more

ST M
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266 Models - FOUNDATION Fieldbus

Then from the Engineering Station of the System (Control Builder) open Libraries and select “insert”.
The “Select Capability File” window is opened and from its browser search the downloaded 266 PdP Capability File (CFF) in the hard
disk. Once it has been found press “Open”.

!:l;]lldl]Strial IT Control System Freelance BOOF Control Builder F bias Configuration: Hardware structure DEMO, -] 1‘
Hardware structure Search! Edit IjOedtor! System Cross references! Options Back! Object Help

slo(Emm <[5 Eex FRED O e Sl2)) o wekkel 6l

£ ZEHWSYS (HWSYS) -
£ B F¥pst ACBOOF (ACBOOF1)

o SiP SABDLF (SAB0IF_1_F)
o SiE1 EISD3F (EIS03F_1_E1)
=}

o/ SiEZ EISOSF (EI80SF_1_EZ)
F§5F2 FIS4O0F (FIS40F_1_F2)
£ &, FFF_HIE (FF_H 1 04 1)
= i F¥FF_HSE_LINK (FF_HSE_L_001)
4. F FF_HSE_DEW (FF_HSE_D_001)
E-Fap S8 FF_HI_LINK (FF_H1_LT_001
EERy FF_SCHEDULE (FF_CHI
Fi§ / FF_FBAPP_D (FF_FE
£ FF_DEVICE (FF_DEVIC_
2% FF_DEVICE [FF_DEVIC_
2% FF_DEVICE [FF_DEVIC_
2% FF_DEVICE [FF_DEVIC_
2% FF_DEVICE [FF_DEVIC_

i i i i 1 i i
2l T L

s« ®EckE-

% FF_DEVICE (FF_DEVIC
“orts R FF_DEVICE (FF_DEVIC
= SiFa FIsa0F (FIss0F_1_F3)
=¥ ./ PROFI_M_DEW (PROF_1_F3)
= ##f Node: 1, Busaddr, 11: PROFL_S_FD
i "B Internal bus(0) ; CIS20* (CIPB ¢

3 L 2% f Totarnalbysf1h Mu"en*ﬂnmz,_l (Al i |mmm o T I

-l Libraries - Files of type: [ Capably Files [*.cff | Cancel
o FF HEE Device Library Z|

x o FF Block Library
o FF H1 Device Library
ER AT
o ABBZE00T_HI
o ABBZE00T_TO
o ABE 254 Pres
o nEBZE4E
o AEBZEE PP
o AEBTT300
o REBTZIDC@
=§yf Endress+Hauser GmbH
R+ Endr TMT162
%4+ EndrePromag

cal

[

=-§f Fisher Controls | =
[ ATE I, Templates A, Lisraries / | | L'_I

|I=———— T
@start] | d W Q& T RE BB | () Replcation - . | oy 00w | 689 286 FF Maru... | &7 asBzsamsT .. |[ 75 fall. | | 100% || @ |m$.@ﬁ@&ﬂ@.%a 1008

The “Device Info” box appears and then press “OK”

x

—Device

b anufacturer: I-"-"-BB

b ok |255 P-dP

Device Mame: |2EE P-dP

Device Revision: |D1 00,00

] 4 I "Wiew Structure. . Cancel
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Industrial IT Control System Freelance 800F Control Builder F bias Co

Hardware structure  Search!

Edit  IfO editor!

System  Cross references!

uration: Hardware structure DEMO

Optians

Backl Object Help

(100%)

=lalx|

E

R HWSYS (HWSYS)

) DW Z8ps1 ACE0OF (ACBOOF1)
5P SASOLF (SAS01F_1_F)

v EI803F (ET803F_1_F
{2y SiF2 FIS40F (FIS40F_1_F2)
= 4, f FF_HSE (FF_H_1_04_1)
=

8 FF_HSE_LINK (FF_HSE_L_001)
= &,0/4 FF_HSE_DEY (FF_HSE_D_001)
g o FF_HL_LINK (FF_H1 LT 001

E 8y FF_SCHEDULE (FF_SCHI

Bi§ ./ FF_FEAPP_D (FF_FE

72, +f 4 FF_DEVICE [FF_DEWIC_
2, +f 4 FF_DEVICE (FF_DEWIC_
73, +f 4 FF_DEVICE (FF_DEWIC_
7%,/ 4 FF_DEVICE [FF_DEWIC_
72, +f 4 FF_DEVICE (FF_DEWIC_
%, +f 4 FF_DEVICE (FF_DEVIC_
7L, +f 4 FF_DEVICE [FF_DEWIC_
72, +f 4 FF_DEVICE (FF_DEWIC_
7,/ 4 FF_DEVICE (FF_DEWIC__|
7%, +f 4 FF_DEVICE (FF_DEWIC_

- i FF_H1_LINK (FF_H1_LT O
1. ez 99 o.P3 F1AANE (ETAINE 1 :I'n

=il 78 Libraries =]

(=38 22 FF H1 Device Library
T n

?"J FF HSE Davice Library
S8 FF Block Library

st
f BB 2600T_HI
+f BB Z600T_Mv
o ABE 264 Pres

o REE 26418
2

ABE 266 P-dP

f ABB60OT_EN
o ABBFRE4000
f ABB TFO2 TEM
o ABBTZIDPOS
+f ABB TZIDC-x2
gl".j Endress+Hauser GmbH =

KT

Templates A Libraries

el ale(m s ee]x] RiEEER B el @20l el 66|

[ETHERNE T

[

4]

53%
Al -ABE4

| o

dstart| | @ YW Q@ ENE 8B

J (i) Replication - ... | (3 o007

| 1] 266 FF Manu... | 4 ABB 266MST .. | ¥ Industrial I... J 1

oo | & @Y QT AHEO S ¢ iz

When completed, the “ABB 266 PdP” appears now in the FF library

5] Industrial IT Control System Freelance 800F Control Builder F bias Configur:
Hardware structure  Search!

Edit /0 edior]

System  Cross references!

Options

Hardware structure DEMO

Backl Object Help

=lalx|

sloalem s Eex] RiEEE B el @2 o alelwe) 686

£ mp ZE HWSYS (HWSYS) =
£ Q) $8pst ACBOOF (ACBODFL)

+ 5P SASOIF (SA301F_1_P)
+ S:EI EIB03F (EIS03F_1_E1)
o S:E2 EIS03F (EIS03F_1_EZ)
£ i 3 5:F2 FIB40F (FIsd0F_1_F2)
-4, FBFF_HSE (FF_H_1_04_1)
) Fig P FF_HSE_LINK (FF_HSE_L_001)
)&l $¥ FF_HSE_DEY (FF_HSE_D_001)
£ g 28 FF_H1_LINK (FF_H1 _L1_001
+f FF_SCHEDULE (FF_SCHI
BB/ FF_FBAPP_D (FF_F
8 FF_DEVICE [FF_DEVIC_
24 FF_DEVICE [FF_DEVIC_
FF_DEVICE (FF_DEVIC_
S FF_DEVICE (FF_DEVIC_
28 FF_DEVICE [FF_DEVIC_
FF_DEVICE (FF_DEVIC_
%, F8FF_DEVICE (FF_DEVIC_
B S:F3 FIS30F (FIS30F_1_F3)
-8/ FROFI_M_DEV (PROF_1_F3)
B8 Node: 1, BusAddr, 11: PROFI_S_FD
"B/ Internal bus(n) | C1920% (CIPB ¢

| e trbarral e 1 2130 mm:'LI
a4 »

o Libraries -
?‘J FF HSE Device Library
ﬁ,j FF Block Library

£ g/ FF HI Device Library

E-5°

o a8B
o/ AEB 2600T_HI
o ABB 2600T_TO
f AEB 264 Pres
o ABB 26418

BB TTX300
o ABB TZIDC-x2
£ 5 Endress+Hauser GmbH
o Endr TMT182
o EndrePromag

E*J Fisher Contrals -
AT AT R TR Termplates b, Liraries

dstart| | @) o ] Q & (3] 2B @ G

[ETHERNE T

o

ps1

4]

| o

] (i) Replication - ... | |y 0007

| ) 286 FF manu. .. | &) 488 z6emsT .. |[5F industrial 1.. |

[E—=————— |aEE 266 P-dp NOLOCK
| o & [ @@ R mED & - m
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Design of the FF H1 network
Select one of the four (4) FF H1 segments supported by the ABB Linking Device LD80OHSE with a double right mouse click on the
desired line.

¥&] Industrial IT Control Builder F bias Configuration: Hardware structure DEMO _B]x
24
Hardware structure Search!  Edit [0 ediiorl System  Cross references! Options Backl  Help

plolEp(m o4 [mex BEED 8 e s3] ol o)) 6l

[ ne

E--fiiee 5 HWSYS (HWSYS) 1=
=P 1 pst ACBODF (ACBOOF1) Tag name FF_HSE_D_001
W 5P SABDIF (SAR01F_1_P) B LDA0OH
T —— :
S:E1 EIB03F (EIG03F_1_E1) ABE LD soonse M?duletyp.e . A_EE LDBIOHSE )

W SiE2 EIBOSF (EIB0FF_1 £2) e Erief description: Fieldbus linking device
B 2 5:F2 FIS40F (FIS40F_1_F2) o 1e I address 172.16.32.24
B4, 8 FF_HSE (FF_H_1_04_1) B P - IP address (redundant)  172.16.32.25

=) = FF_HSE_LINK (FF_HSE_L_
== i FF_HSE_DEY (FF_HSE

=] ﬁi B FF_H1_LTNK (FF_
= FF_SCHEDULE

B{E m FF_FBAPR
i FF_DEVICE (F|
= FF_DEVICE (F|
i FF_DEVICE (F|
FF_DEVICE (Fl

B FF_DEWICE (FI |
%, B FF_DEVICE (FI ¥ i I
- 5 FF_HI_LTNK (FF_H | 5 .‘il
[+ Bﬁ“ W 5F3 FIS30F (FIS30F_1_F3) ! @ & L
W oos1 VIS (WIS1) L
N — |
-4 i FF Block Library =

# Function blocks
= Transducer blocks
| i Resource blocks
E-F 5 FF HI Device Library
B§ s a8
: %R ™ ABE 2600T_MY
i ABE 264 Pres
W ABE 26416

™ Fisher Controls

W Rosemount Inc,
= SMAR 2 \\
4| | »

A4 e M Templates A Libraries

- &

-]
B FFHI_LNK(FFHI_I_ 002 NOLOCK
| | o MEZEHOO® DS | D | Dot | Badt. [Froow | @] 2000 PR 0O PERED 5

Select Insert with a right mouse click, the “Insert new object” box appears and press “OK”.

Y3 Industrial IT Control Builder F bias Configuration: Hardware structure DEMD -1#7] x|

Hardwars structurs Search! Edit IO editor!  System  Cross references! Options Back! Help

el @|n(m - |slex| @EED ol e Sle) ol ole)ke| sl
e 5 HWSYS (HWSYS)

-0 1 pst ACEOOF [ACS00FL) g Tay name: FF_H1_LI_002
H1 Link

W S:P SABOIF (SAB01F_1_F) | Link address: 4097
SE1 EIS03F (EIS03F_1_E1)
W SE2 EIS03F (EI803F_1_E2)
EFfl = F2 FI340F (FIS40F_1_F2)
=45, i FF_HSE (FF_H_L_4_1)
(=) fi s FF_HSE_LINK (FF_HSE_L_
-6, 1 FF_HSE_DEV (FF_HSE
=fm HI_LIME (FF_t
. FF_SCHEDULE
BiE m FF_FBAPP
i FF_DEVICE (F|
m oozl x
= FF_DEVICE (F|
FF_DEVICE (Fl
= FF_DEVICE (F|
i, B FF_DEWICE (F|
w1 FF_HI_LIMK (FF
- [ ® S:F3 FIS30F (FIS30F_1_F3)
W 0sl VIS (WIS1)

e —|
—-$57 2 FF Block Library
i Function blocks
# Transducer blocks
P £ Resource blacks
B i FF HI Device Library
- B = amE
(g W ABE Z600T_MY
i ABE 264 Pres
W ABE 26416
Fisher Controls

™ Rosemount Inc.
™ SMAR -

4 | »
[ k¥ Templates A Libraries

bdi=

- 0

Cancel

= FFHI_NK{FFHI_LI 02 NOLOCK
dset] | Qo BEGHAQOO DS | @ | Dot |Bast.. [Finoe, | 6| 100%ke B0 020 IERD e
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The “Select device type” box appears with a list of manufacturers and device types depending by the DD/CFF drivers imported in the
host. Under ABB are available the drivers of the FF ABB devices.

Select device ktype x|

----- %, ABB ZB00T_HI

----- ,_, ABB 2600T_TO

----- *. ABB 264 Pres

----- . ABE ZR4IB

----- *. ABE 266 P-dP

----- ¥ ABE TTH300

----- . ABB TZIDC-42
-l Endress+Hauser GrbH
Fizher Controls

+-Jlf] Maanetral | |
M ational Instruments

+-Jll] Pepper+Fuchs GmbH

Rozemount [he

.0l chisP . LI
] | Cancel |

Select “ABB 266 PdP” and press OK. The 266 PdP appears now in the H1 segment with predefined TAG and Address......

oy O ey o O o O o O o O |
o B g S BN R KN

!:\}[ndustrial IT Control System Freelance 800F Control Builder F bias Configuration: Hardware structure DEMO -8 ﬂ

Hardware structurs Search!  Edit /0 erditor) System  Cross references!  Options  Back!  Help

w0 = 2| o] [sex] REER _|_|§|3|[ﬂ|¥ LR

El s 8 HWSVS (HWSYS)
B- W 3ps1 ACEOOF (ACHOOF1)

Tag narne: FF_H1_Ll 002

o 5P SABNIF (SABOIF_1_P) Link address: 4097

+ Sl EIS03F (EI8U3F_1_E1)
~@Ef SiEz EIBU3F (EIB03F_1_EZ) H H
e $85:F2 FIB4OF (FIB40F_1_F2) |

-4, F8FF_HSE (FF_H_1_04_1) - Tag name: FF_DEWIC_D08
=i S FF_HSE _LINK (FF_HSE_L_001) “endor
=-£) $RFF_HSE_DEY (FF_HSE_D_001) Device type: 266 P-dP
= g 3 FF_HI_LINK (FF_H1 L1001 Device 1D
b Bus address: 36

+ FF_SCHEDULE (FF_SCHI
Fig ./ FF_FBAPP_D (FF_FE
28 FF_DEVICE (FF_DEWIC_
2 FF_DEVICE (FF_DEWIC_
FF_DEVICE (FF_DEVIC.
FF_DEVICE [FF_DEVIC
22 FF_DEVICE (FF_DEWIC
FF_DEVICE (FF_DEVIC.
3 FF_DEVICE (FF_DEWIC
] -}:’gFF HI_LINK (FF_H1_LT_00z
B/ SF3 FIS30F (FIS30F_1_F3)
=-## f PROFI_M_DEW (PROF_L_F3)
=382 f Node: 1, BusAddr. 11: PROFL_S_FD

| o A Trkarnal byt - C1az0E rfmirlll
4 »

o Libraries -
o FF HE Device Library

: g\/ FF Block Library

+f FF H1 Devics Library

B ﬁ"J ABE
+f BB 2600T_HI
o ABB 2600T_TO

o AEB 264 Pres
o AEB 26418
- ABB 266 P-dP
o BB TTX300
o ABB TZIDC-x2
2 ﬁ" o Endress+Hauser GmbH

E +f Endr TMT162

o Endre Promag

-5 Fisher Contrals -
4> [P Templates ), Libraries
B FFHI_LINK(FFHL LT 002) |NOLOCK

djstart| | @) 4 W] Q & 2] B E &G | () Replication - .. | |57 0007 | 152 266 ¥ anw... | & g6 zeerst ... |[75 industrial 1. | B _100% ) & |E§m$7 0UH M H[HD B = 1015
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......... parameters that can be changed as desired opening the “Parameters” box of the device with a right mouse click.
From this box is also possible select the Backup Link Master function (LAS) of the device.

Il Parameters: H1 Device ﬂ

General data
{EVS FF_DEVIC_I Short text: |
Laong test: |
e ————
FF_DEVIC_003
General |

— Device identification:
Buz Address:

|AEB 266 P-dP

Type Mame:

Azzigned Device 10: I

Freset Device |D: I
—LM zettings:
Backup Link Master: [
Clear Device ID |
] I LCancel Save | Eieset | Check Help

Design of the Function Block Application (FBAP)

Select the FF Function Block Application section. In the lower part of the screen the list of the selected devices and their function
blocks will appear. The yellow blocks mean that they are not in use and thus available. Drag and drop these blocks to move them in
the upper box, rename and link them with other blocks in order to achieve the desired control strategy.

¥ Industrial IT Control System Freelance 800F Control Builder F bias Configuration: Hardware structure DEMO -5 ]
Hardwars structurs  Search! Edit 10 ediiorl System  Cross references! Options Back! FEAD Help
#||d|o|m| o| |52 x| BIRIED gle ﬂﬁﬁﬁ#@ﬁlﬂ
) fiee 8 HWSYS (HWSYS)
= G Fps1 ACBOOF (AC00FL) ﬂ

+f 5P SASDIF (SAS01F_1_P)
+ SEEL EIB03F (EIS03F_1_E1)
B

o SE2 E1803F (EI03F 1_E2) FPTRTE] FE PR AR
FE5iF2 FIB0F (FIS40F_L_F2)
-4, §RFF_HSE (FF_H_1_04.1) F F F
E-Fi 8 FF_HSE_LINK (FF_HSE_L_n0t) e
55,11 58 FF_HoE_DEW (FF_HBE_D_001) Al-Voka wr E-FiDFish wr o m AD-Fish P —
= 28 FF_H1_LINK (FF_H1_L1_001 ~FF OEVIE WE AS_IN BKCAL_DUT| - BKCAL_OUT =
= @J FF_SCHEDULE (FF_SCHI = = TRK%'S' FF_DEVIC 005
=p ./ FF_FBAPP_D (FF_FE J iy
v .‘gFF DEVICE (FF_DEVIC_ JFF_vaL
r;'.,‘ S8 FF_DEVICE (FF_DEVIC ~FF_DEVIC 005

7%, 33 FF_DEVICE (FF_DEVIC
72, JFF_DEVICE (FF_DEVIC

72 JRFF_DEVICE (FF_DEVIC Fplag

72, 33 FF_DEVICE (FF_DEVIC

%, 8 FF_DEVICE (FF_DEVIC_ F
= B 28 FF_H1_LINK (FF_H1_L1_00z [

é%FF SCHEDLULE {FF_SCHI

Olutput TEST_OUT

Input 1

2, ¥ FF_DEVICE (FF_DEVIC_ All_265 Input 2
B[ SF3 FIEs0F (FIS30F_1_F3) ';"P“‘j
.28 0 DROET M NEY (ORAE 1 FR hd WF i
q j’ B o Input5
E-AlABED o Input &
— Input 7
i :“,"‘5”55 e L = Qurput Discrete o Input 8
: FF HSE Device Library T <FF_DEWIC_00
B

LI

+f FF H1 Device Library

o
%J FF Block Library
E!

J ABE

...... + ABE 2e00T_HI
+/ BB 2800T_TO

H-ry, ABE 264 Pres(FF_DEVIC_004)
7%, ABE 264 Pres(FF_DEYIC_006)
—|-r¥, ABE 266 P-dR(FF_DEVIC_DOS)

o AEB 264 Fres [FB| E-A1 ABBO
o ABE 26418
E-AT ABEO
=/ aBE 268 P-dP % AT - ABED
: o ABE TTx300 [FE| E-PID ABB3
o ABBTZIDCx2 [FB| Cs - ABB1
& §'J Endress-+Hauser GribH [FB| 15 - aBBO
+ Endr TMTLE2 [FB| 1T - ABBO
------ + Endre Fromag [FB| SC - ABBO
E! ﬁf‘J Fisher Cantrols =|

F
=
[

\4|4| b|b||\ Templaies A Libraries f

Psar| @ JH QoI B BT

FB| AR - ABBO
HIATETEN FE Lk A Link /

J (i) Replication - | 3 noo7
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' Attention

° The second part of the operations is executed in ON-Line. ON line means that the real device has to be connected on the FF H1 network to the host.

Assignment of the FF devices
Verify that the 266 PdP appears in the “live List” of the Linking Device.
Then with the right mouse click select “Pre-commissioning” and then with the left mouse click select “Assign device”.

¥&J1ndustrial IT Control System Freelance 800F Control Builder F bias Commissioning : Hardware Structure DEMO -8 x|
Hardware structlre  Search! /0 edcorl System  Options Cross references! Back! Object Help

Y| RlRE D BE= s « & A .. W oS o R |
P E-fﬁ? FF_HSE_LTK (FF_HSE_L i1} 7 1 [, =
=60y FF_HSE_DEV (FF_HSE_D_001) : Tag name FE DEVIC 005 :
= EﬂJ;,FJF,HLuNK (FF_H1_LT_nnl H Vendor: AEB - H
=y FF_SCHEDULE (FF_SCHI Device type 266 P-dP
‘5'15\/ FF_FBAPP_D (FF_FE Device 1D 0003200007_266_PdP_%1_0000000862
r:,-/ FF_DEVICE (FF_DEVIC, Bus address: a0

%, v uFF_DEVICE (FF_DEVIC
ré,+ FF_DEVICE (FF_DEVIC
i+ FF_DEVICE (FF_DEVIC
¥+ FF_DEVICE (FF_DEVIC
-/
7%} 4 FF_DEVICE (FF_DEVIC_
=y SiF3 FISE0F (FI830F_1_F3)
=3/ PROFI_M_DEV (PROF_1_F3)
©-#8# ./ Node: 1, BusAddr. 11: FROFI_5_FD)
& o Internal bust0) : CI920° (CIPE ¢
=°E o Inbernal busf1) : AI930* (AI4H
‘BB of ChOI : DTMHIZE0D-HART (2
"B o/ Choz : THO2/102/202 (DTM,
B o Chi3: ABB 266-PdP HART {
"fa f Chod : 6007 EN(DTM_1_OO!
P/ Internal bus(2) ; AC920% (AO4T
"fa o Internal bus(3) : DEIL0* (DIOE] Block 1D OD Index  Block Type Tay Mame
#22 f Node: 2, BusAddr. 15: PROFI_S_FDI
=288/ Node: 3, Busaddr. 10: FROFI_5_DE
@+ Mod.addr. 0: PY & Audliary (M1
2./ Node: 4, BusAddr. 2: PROFL_S_FDT
2/ node: S, BusAddr. 23: PROFI_S_FD
- ##f Node: 6, BusAddr, 12: PROFI_S_DE
<@ o Mad.addr. 0: PY & status (short,
E18#f Node: 7, BusAddr. 3: PROFI_S_DEY
1 o tod.Addr. 0: Analog Input (AT}
2/ node: 8 BusAddr. 20: PROFI_S_DE
- #8#f node: 9, Busaddr, 26: FROFI_S_DE
B o Mod.addr. 0: Analeg Input (A1)
0 f Mod.Addr. 1: Analog Input (A1)
=288/ Node: 10, BusAddr, 25: PROFI_5_D)

Na connection

Resource Block 4m RED133 ABE2 RES_0005
Transducer Block 1 2000 TRE03E ABE TRD1_0O0S

Transducer Block 2 2100 TRE035 ABE TRD2_0002
Transducer Block 3 2200 TRB034 ABE TRD3_0002
Function Block 1 500 E-Al ABBO Al1_266
Function Block 2 600 E-Al ABBO AlZ_266
Function Block 3 700 Al- ABBD Al3_266

EENRNE

0 Mod.addr. 0: Analag Input (A1) Function Block 4 800 E-PID ABE3
@+ Mod.Addr. 1: Analog Input (AT}
g ./ tiod, Addr. 2: Analog Input (A1) b Function Block 5 900 CS5- ABB1
|/ st vis (visy) —
s * Function Block & 1000 15 - ABBD
g i E
[E==——= [FF_DEVICE (FF_DEVIC_D05) |NOLOCK
Pstart| | @ A WQ& BB S B | (@ Repication - 18 L., | (j vz | 3266 FF enua.coc...| [ mdusteial T con..| | | 100% || @& (@9 DO EN O B u

The current configuration of the device appears in the top of the “Device Assignment for: xxxxx” where, in the grey field is shown the
configured/desired settings of the device to be commissioned in term of Address, TAG, Device Type and Device_ID, while in the
white field are listed all the devices in the live list with their real settings.

Select the new device to be commissioned/assigned with the mouse and press “Assign”

Device assignment for: FF_DEYIC_005 from H1 Link: FF_H1_ LI 001 5'
I 20 FF_DEYIC_005 ABB 266 P-dP 0003200007_266_PdP_1_000000...
Ad... | FD Tag | Device Type | Device |0 |
21 FF_DEWIC_O0M 320 534543000550000247

okog WTA:

33 FF_DEMIC_O0Z2 ABE 264IE UUUBEUUUUEZEUT_24I81 31000...

34 FF_DEVIC_O0& ABB 2E00T_HI 0003200004_26007_264_ 000E10...
36 FF_DEVIC_O04 ABB 2600T_HI O003200004_26007_264__000703...

W Shaw ather devices Azgign | Cloze |
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The Assignment get start and step by step it changes the device

Address, and TAG as decided in the configuration....(What writ-
ten in grey field of the“Device Assignment for: xxxxx” window

At the end the ABB 266 PdP is displayed with its new setting. In
this example the address has been changed from 30 to 20 and
the TAG from PI000 to FF_DEVICE_005.

above).

Device assignment for: FF_DEYIC_005 from H1 Link: FF_H1 LT 001 ll
X
I 20 FF_DEWIC_00% ABE 266 P-dP 0003200007 _266_PdF_\/1_000000..

Link. Deviceld PD Ta conf. PFD Ta act.,
5 Address | FD Tag | Device Type | Device ID

A FF_DEYVIC_001 ‘Yokog Y TAZ20 59454 3000550000247

33 FF_DEVIC_003 ABE 2641B 0003200006_2600T_264(B:01 31000...

34 FF_DEVIC_006 ABB 2600T_HI 0003200004_2600T_264__ 000610

36 FF_DEVIC_004 ABB 2600T_HI 0003200004_2600T_264__ 000703
ol | > 520 FF_DEVIC_005 ABB 266 P-dP 0003200007 _266_PdP_\1_000000

FF_H1_LI_007: FF_DEWIC_00% (0003200007_266_PdP_\1_0000000000)
Clear address of device...

Clear tag name of device...

Set new tag name...

Set new address...

Cancel

|

Hardwars struckurs  Search! 10 edicr! System  Options  Cross refsrences!  Back!

Cbject  Help

=& ]

gl B[
. EE8 f FF_HSE_LTNK (FF_HSE L 001) =
EF&0 . FF_HSE_DEV (FF_HSE_D_001)
- f§FF _HI_LINK (FF_H1_LT_n01
E-ZByy FF_SCHEDLLE (FF_SCHI
B8/ FF_FBAPP_D (FF_FE
#%, f FF_DEVICE (FF_DEVIC_
7% f yFF_DEVICE (FF_DEWIC_
vy FF_DEVICE (FF_DEWIC_
#%, f FF_DEVICE (FF_DEVIC_
~ry+f FF_DEVICE (FF_DEVIC_
----- =p . /yFF_DEVICE [FF_DEVIC_
7%, o FF_DEVICE [FF_DEVIC_
e[y s:F3 FresoR (FIe3oF_1_F3)
£-#8 f PROFI_M_DEV (FROF_L_F3)
EF# f Node: 1, BusAddr. 11; PROFI_S_FD
B o/ Internal bus{n) : CI920% (CIPE
+f Internal bus(1) : AT930" (AI4H ¢
8/ ChDL: DTMHIZE00-HART (2
B8/ Choz : THOZ/102/202 (DTH,
18 of ChO3 : ABE 266-PdF HART (
2/ ChD4: 00T EN (DTM_1_001
B Internal bus(2) : AOS20* (AO4I
------ "% f Internal bus(3) : DX910* (DIOE!
38/ lode: 2, Busaddr, 15: FROFI_S_FDr
EF# f Node: 3, BusAddr. 10; PROFI_S_DE
A Mod.addr. 0 Py & Ausiliary (M1
38 Node: 4, Busaddr, 2: FROFI_S_FDT
# f Node: 5, BusAddr, 25 PROFI_S_FD
#f Wode: &, BusAddr. 12; PROFI_S_DE
b Mod. Addr, 0; PV & status (shork
EL88 o Node: 7, BusAddr. 3 PROFI_S_DEY
B Mod.addr. 0 Analog Input (AT
#8 o Node: 8, BusAddr. 20; PROFI_S_DE
B8 Node: 8, BusAddr. 26; PROFI_S_DE
B Mod.addr, 0 Analog Input (AT
------ A+ Mod.addr. 1: Anslog Input (AT
E1#8 . Nods: 10, BusAddr. 25: FROFT_S_D
Lo Mod.addr, 0 Analog Input (AT
A Mod.addr. 1: Analog Input AT
o Mod.addr. 2 analog Input (AT
. os1 vis ISy

07| «| 5%

kil | »

Wstat| | @) W Q& EHES B

Elock ID

E‘ Resaurce Block
E‘ Transducer Block 1
Transducer Block 2
E‘ Transducer Block 3
Function Block 1
E‘ Function Black 2
Function Block 3

e Function Block 4
* Function Black &

b Function Block &

0D Index
401
2000
2100
2200
500
600
700
800
o00
1000

| G Replication - 18ML... | iy ez

Block Type

Tag name.
Wendor.
Device type:
Device 1D
Bus address 20

RBO133 ABB2

TRE03E ABB
TRB035 ABB
TRE034 ABB
E-Al ABBO
E-Al ABBO
Al - ABBO
E-PID ABB3
CZ-ABE1
15 - ABEO

FF_DEVIC_N05

266 P-dP

0003200007 _266_PdP_1_0000000000

Tag Mame
RES_0005
TRD1_0005
TRODZ_0002
TRD3_0002
All_266
AlZ_266

Al3_266

Out of Service (0/5)
Automatic (Auto)

Out of Sewice (0/5)
Qut of Service (0/3)
Out of Service (0/5)
Out of Serice (0/5)
Qut of Service (0F3)
Out of Service (0/5)
Out of Service (O3]
Out of Sewice (0/5)

=l

[E=—— |FF_DEVICE(FF_DEVIC_005) NOLOCK

| 1) 266 FF Mar\ua\.dﬂt---l J% Industrial IT Con... J | 100% | @ |E}m$@.@ﬂ =9 %= 1506
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Downloading of the FBAP into the H1 network and devices
With the right mouse click select “Download”

!Z\]]ndustrial IT Control System Freelance 800F Control Builder F bias Commi ing : Hardware Structure DEMO |- ll

Hardware structure  Search! 1/0 =cliorl System Options Cross references! Back! Object Help

fel| ®|ElEEm 25| 4a| (%] 0% Blelm]n) 6]
B---@? FF_HSE_LINK (FF_HSE_L_001) 7 1 S -]

=180 FF_HSE_DEV (FF_HSE_D_001)

Tag name FF_DEVIC_005 :

= ﬁiJaFF,HLuNK {FF_H1_LT_not “endar: T -

E‘ @\I FF_SCHEDULE (FF_5CHI Digvice type 266 P-dP H

| BE/ PR _FBAPRD(FF_FE Device ID 0003200007 _266_PdP_1_000000D000 ~ +
FF_DEVICE (FF_DEWIC_ Bus address 20

+f yFF_DEVICE (FF_DEWIC_

ris+f FF_DEVICE (FF_DEVIC_

%+ FF_DEVICE (FF_DEVIC_

3+ FF_DEVICE (FF_DEWIC_

=) /3y FF_DEVICE (FF_DEWIC_

%) o 4 FF_DEVICE [FF_DEVIC_

e sF3 FISI0F (FIa30F_1_F3)

B f PROFI_M_DEV [PROF_L_F3)

-8 node: 1, Busaddr. 11: PROFI_S_FD

B o Internal bus(0) : CI320% (CIRB ¢

=R J Internal bus{1) : AIS30* (AI4H /

"B+ Chol : DTMHIZE00-HART (2

"B o Choz : THOZ{102/202 (DTM,

B o Chira : ABB 266-PdR HART {

"/ Chi4 : 600T EM (DTM_t_00I

*Ba o Internal bus(2) : AOS20* (AO4T

"Fa o/ Internal bus{3) : DXI10% (DIOB] Block ID

28 Node: 2, BusAddr. 15; PROFI_S_FD)

Parameters...

Precommissioning

ype Tag Name

]..HHJ Mode: 3, Busaddr. 10; PROFI_S_DE Resource Block 401 RBO0133 ABBZ RES_0005 Qut of Service (0/5)
@+ Mod.Addr. 0: PY & Ausiliary (ML
#22./ Node: 4, Busaddr. 2: PROFI_S_FDT Transducer Block 1 2000 TRBO3E ABB TRD1_0005 Automatic (Auto)
288 Node: 5, BusAddr. 23: PROFIS_FD)
]--HFJ Norde: &, Fushddr, 121 PROFL_S_DE Transducer Block 2 2100 TRBO35 ABE TRD2_0002 Qut of Service (0/5)
8+ Modaddr, 0i PV Estatus short Transducer Block3 2200 TRAO34 ABB TRD3_0002 Out of Senvice (0/5)
-8 Node: 7, Busaddr. 3 PROFI_S_DEW -
0 +f Mog.Addr. 0: Anslog Inpuk (A1) Function Block 1 00 E-Al ABBD Al1_266 Out of Sewvice (0/S)
2./ Nods: 8 Busaddr. 20; FROFI_S_DE
S Mode: 9, Busiddr. 26 PROFLS_DE Function Block 2 [2u] E-Al ABE0 A2_266 Out of Service (0/S)
) +f Mod.Addr. 0: Analog Input (A1)
H - f Mod.Addr. 1: Analog Tnput (AT Function Block 3 0o Al- ABBO Al3_266 Qut of Senice (0/3)
=282/ Node: 10, BusAddr. 25: FROF_S_D |
@+ Mod.Addr. 0: Analog Input (AT Function Block 4 800 E-FID ABE3 Out of Service (0/5)

) +f Mod.Addr. 1: Analog Input (A1)
) f Mod.Addr. 2: Anslog Input (AT ¥ Function Block 5 00 G35 - ABB1 Qut of Service (0/3)

. ost vis vs1) —
) ¥ Function Block B 1000 15 - ABBO Out of Service (0/5)
4] I ’ ]
[E==——=] |FF_DEVICE (FF_DEWIC_005) [NOLOCK
Astart| | () 4 W Q@ 2] HESE | ) replcation - 1811 | i ez | 266 FF Marual doc... | [ 7 tndustrial IT Con... | | 100% || 4 \am@@.@s} @92 E=2 150

The “Incremental Download” window is open and press “Start Download”
x|

r— Download tr —H1 Device FF_DEVIC_005
) Wersion information

| configuration
WER list version 0x0

< |

Additional information

i~ Global Download Dptions

™ Faree full download
[with block parameters and stopped LAS]

™ Load with block parameters
™ Stop LAS during download

Online wersion check complated {, |— | | Start Download I Cahcel
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!:\;]nduitrial IT Control System Freelance 800F Control Builder F bias Commissioning : Hardware Structure DEMO =12 ﬂ
Hardware structure  Search!  IfOeditor]  System Options  Cross references]  Back! Object  Help
| RIE|E D SE|H0|5)] & S[2] )] el @86
592 ] FF_HSE_LINK (FF_HSE_L_O01) & B
EF&0f FF_HSE_DEV (FF_HSE_D_n01) Tag name FE DEVIC 005
R v\ _HL_LINK (FF_H1_LT 001 e Verdar AEB - H
=ZRy FF_SCHEDULE (FF_SCHI i Devire trae RR P-dP H
R ool ownioad: s pevices bz ops T RS oo
v.,J FF_DEWICE (F H
O TrT—— o
::j EE:EE::EE E; —Domains to load (oot i evm et
v of FF_DEWICE (F H
=p /3y FF_DEWICE (F H
rh JAFFiDEvlCE (F Diomain Loadin Eror cour Parametername Sublds | EnorC.. | EnorS... | Addti.. | AdditionalD ~ E
= S:F3 FIasOF (FIssOF_1_F3) FF_DEWIC_O05 [Client Server FEA... 0 1 H
[=] ;J-BJ PROFI_M_DEY (PROF_1_F3) FF_DEVIC_D0S [Stop Device) a _ 1
[];,qgvl Mode: 1, BusAddr, 11: PR FF_DEVIC_005 [Clear Linkage List] 0 TROD1_0005 ] 1 H
vr Internal bus(0) : C192 FF_DEVIC_005 [Clear FB Start List] 0 TROD1_000% 5 1 E
EJ Internal bus{1) : AI9 FF_DEWIC_O0S [Clear Mh4) o TRDZ_0002 5 1 H
gy, | AT gm0 :
----- "faf choz : THOZj102, FF_DEVIC_005 [Eln:k Farametel] 0 TRD3 0002 5 1 :
----- “Fof Ch03: ABE 266-F FF_DEVIC_005 [Linkage List] ] TRD3_0002 0 1 H
B Chod:E00TEN G FF_DEVIC_00S [FB Start List] o TRD3_0002 5 1 ceead
*@ o Internal bus(z) : A03 gg-gg:g-ggg {éf\ﬂ%ﬂmai"% g iH_ggg g }
- ait Device
. HF?I\Y: d‘:t’:;";ﬁ 1:19': FF_DEVIC_ODS [Ver. Check) i AT 266 a a
FF_DEVIC_005 [Reconnect] o AI_26E 0 10
E1 4/ Node: 3, Busaddr, 10: PR || FEHT 117001 (ver. Check) 0 a1 266 5 1 -
B Mod.addr, 0P aal [ g | o | L'J
~# f node: 4, Busaddr. 2: PRC
-3 J Node: 5, Busaddr, 23: PR
A el (LT [scig et paramere
18/ ode: 7, Busaddr. 30 PRC = goi i anors Er—— (Eeel el
1 Mod.Addr. 0: Analog
w28 node: 8, Busaddr, 20: PR
B Hi”m pfd;n?:;;:dud:;:iing Oriins verdon check conpltsd | & || Sia Donrioad | Tancdl ]
@ Mod.Addr. 1: Analog TRECTATT T UM TR T T T
#/ Node: 10, BusAddr, 25: PROFI_S_D! L
1 Mod.Addr. 0: Analog Input (AL b Function Black 4 800 E-PID ABB3
@+ Mod.addr. 1: Analog Input (AL
a vr M. Addr, 2: Analog Tnput (A1) * Function Block 5 900 Cs - ABBT
. os1 IS (vist) r
4 i} | Function Block B 1000 15 - ABBO -

| | QU EE DS B

J (i) Replication - TBHL... | () MILEZ

[E=———— [FF DEVICE (FF_DEVIC_005) [NOLOCK

| 1521 266 FF Hanual.doz... | [ 7 tndustrial 1T Con.. | | 100% || @& ‘Qm@@.@&@@.g«a 15:10

Hardware struckure

Searchl 1/ edtor! System  Options

Cross references! Back! Object  Help

=Bl

4 = [ = e

EEIJém

R TER

4]

52 FF_HSE_LINK (FF_HSE_L_0o1) &
B0 FF_HSE_DEV (FF_HSE_D_001)
- o NFF_H1_LTNK (FF_H1_LT 001
SR FF_SCHEDULE (FF_SCHI
Bg ./ FF_FEAPP_D (FF_FE
)+ FF_DEVICE (FF_DEVIC_
» +yFF_DEVICE [FF_DEVIC_
+f FF_DEVICE (FF_DEVIC_
+f FF_DEVICE (FF_DEVIC_
ré,+ FF_DEVICE [FF_DEVIC_
=/ FF_DEVICE (FF_DEVIC_
% o 4 FF_DEVICE (FF_DEVIC_
SF3 FIE30F (FIS30F_1_F3)
FROFI_M_DEY (FROF_1_F3)
=] HFJ Hode: 1, BusAddr. 11: FROFT_S_FDr
“8 o Internal busa) : CI920* (CIPE ¢
=] ﬂJ Internal bust1) : AI93OF (AT4H ¢
----- “Fo o/ Chil : DTMHIZ600-HART (2
----- “Fof Chiz : THO2j102/202 (DTM,
*Ba o Chi3 : ABB 266-PdP HART (
" Cho4 : 600T EN(DTM_1_om
8 o Internal bus(2) : AO920% (AC4T
o/ Internal bus(3) : DX310% (DIOE]
#J Node: 2, BusAddr. 15: PROFI_S_FDr
EF# f Node: 3, BusAddr. 10: PROFI_S_DE
- of Mod.Addr. O: P¥ & Auwdliary (M1
38 J Node: 4, BusAddr. 2: PROFI_S_FDT
#J Wode: 5, BusAddr. 23: PROFI_S_FD!
#f Node: 6, BusAddr. 12: PROFI_S_DE
1 +f Mod.Addr. O: P¥ & stabus (short
B8y Nods: 7, Bushddr. 3: FROFT_S DEY
@+ Mod.addr, 0: Analog Input (A1)
B3 f Node: 8, BusAddr. 20: PROFI_S_DE
E1#8 f Node: 8, BusAddr. 25: FROFT_S_DE
1 Mod.Addr. 0: Analog Input (AL
@+ Mod.addr, 1: Analog Input (AT
E1# f Node: 10, BusAddr. 25: PROFI_S_D:
f +/ Mod.Addr. O: Analog Input (AT
1 Mod.Addr. 1: Analog Input (AL
@+ Mod.Addr, 2: Analog Input (AT

T
T

~
Sfufuiede

r

. os1 IS (vis1) -
| 2

o] | ® IHQOA LN SE

J ({il Replication - IBHL... | 1) MILEZ

Tag narne:
Wendor:
Device type:
Device ID
Bus address:

ABB
266 P-dP

0003200007_266_PdP_\1_0000000000

20

FF_DEVIC 005

Black ID 0D Index

Resource Block 401
E‘ Transducer Block 1 2000

Transducer Block 2 2100
E‘ Transducer Block 3 2200
. Function Block 1 500
E‘ Function Block 2 600
. Function Block 3 700
* Function Block 4 600
* Function Black 5 900
* Function Block B 1000

Block Type Tag Name
RBO133 ABB2 RES_0005
TRE036 ABB TRD1_0005
TRB035 ABB TRD2_0002
TRE034 ABB TRD3 0002
E-Al ABBO Al1_266
E-Al ABBO Al2_266

Al - ABBO Al3_266
E-FID ABB3

CS- ABB1

IS - ABEO

| [ 268 P Manualioc... [ 5 industrial IT Con.. | | 0% || @& RET DO D%
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Automatic (Auto)
Automatic (Auto)
Automatic (Auto)
Automatic (Auto)
Automatic (Auto)
Automatic (Auto)
Automatic (Auto)
Qut of Service (O/3)
Out of Service (0/5)

Qut of Service (OS]

[E=—— [FF_DEVICE (FF_DEVIC_005) |NOLOCK
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Backl  Help
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and the Function Blocks start to work normally. In the example below the 266 PdP Analog Input block produces the

1Bl

27| (=D

4

E82 ] FF_HSE_LINC(FF_HSEL 001y &
B0+ FF_HSE_DEV (FF_HSE_D_001)
=B oy FF _H1 _LINK [FF_H1_LT_001
B8y FF_SCHEDULE (FF_SCHI
=/ FF_FBAPP_D (FF_FE
s FF_DEWICE (FF_DEVIC_
» + WFF_DEVICE (FF_DEWIC_
s+ FF_DEVICE (FF_DEWIC_
s+ FF_DEVICE (FF_DEWIC_
:+ FF_DEVICE (FF_DEWIC_
r2.+f FF_DEWICE (FF_DEWIC_
#% o FF_DEWICE (FF_DEWIC_
S:F3 FIB30F (FIB30F_1_F3)
FROFI_M_DEY (FROF_I_F3)
+f Mods: 1, Busaddr, 11: FROFT_S_FD)
‘B o Internal bus(D) : CI920% (CTPE ¢
=] ‘E,/ Internal busi1) : AI930%* (AI4H 4
"B/ ChOL: DTMHIZE00-HART (2
"B/ Cho2: THOZ{102/202 (DTM,
"B/ Cho3 : ABB 266-PdP HART {
"Fa . Cho4 : 600T EN(DTM_1 001
o/ Internal bus(z) : AOSZ0% (AO4T
P of Internal bus(3) : DE910% (DIOE
#J Node: 2, BusAddr, 15: PROFI_S_FD
EF# f Node: 3, BusAddr. 10: PROFI_S_DE
@+ Mod.addr, 0 Py & Audliary (M1

=)

i
5

m- <

i
E

- #8 f Nods: 6, BusAddr. 12: PROFL_S_DE

B85 « @[] ]| ola]me] 6]

SC_TEST

Input 1
Input 2

<FF_DEVIC_003>

15 TEST

15- ABE

Output1

Input 1 Output

Selected

Output 2

<FF_DEVIC_Did

AlT_268

Input 2
Jinpur3

JInpur 4
Disable |
Disable 2
Disable 3
Disable 4
Operator Select

<FF_DEVIC_004>

o

A

E-Al ABED

Output b
Outpur Discrete

AlZ_ZEE

AI3_268

Pale

E-AI AEB0
Output e
Cutpur Diserete

A

Al- REED

Output

<FF_DEVIC_Di>

<FF_DEVIC_005

AI1_266.00tput

LI

walue: -0,00391754

State: 16480 {Good Mon-casc:: Non-specific:Not imited)

0 Mod.Addr, 0: PY & status (short
EF# f Node: 7, Busaddr, 3: PROFI_S_DEW
@ f Mod.Addr, 0 Analog Input (A1)

3 f Node: 8 BusaAddr. 20: PROFI_S_DE
EF# f Node: 9, BusAddr. 26: PROFI_S_DE
0+ Mod.Addr. 0: Analog Input (AT
0+ Mod.Addr. 1: Analog Input (AT
=138/ Node: 10, BusAddr. 25: PROFL_S_D
L@ o Mod.addr. 0; Analog Input (AT
@+ Mod.addr, 1; Analog Input (AT
@+ Mod.addr, 2: Analog Input (AT

&

= link address 4096 (FF_H1_L1_001)
% Yokng YTA320(FF_DEVIC_001)
&, Fishe DYCSOD(FF_DEWIC_00Z)
%, ABE 2641B(FF_DEVIC_D03)
7Y, ABE 264 Pres(FF_DEVIC_004)
%, ABB 264 Pres(FF_DEWIC_D0G)
%, ABB 266 P-dP(FF_DEVIC_005)
¥, ABB TTX300{FF_DEVIC_007)

| S os1 wis (vIst)
| 3

1|4 [ = [R1 FB Lib A Link

[E==——=1[(1,1) |FF_FBAPP_D (FF_FBAPF_001) [NOLOCK

dstart| | () @ W Q& BN @B | () Replication - BHIL.. | iy ez | ) 286 FF Manual.doc. . |[7F ndustrial 1T Con.. | ‘ 100% |I @& ‘Qﬂ@@.@& @O 1512

Device and/or Blocks configuration
Whenever the 266 PdP is in this condition, it is then possible open any of the used blocks for read/write operations.
A double right mouse click, when the cursor is over the desired block, open it and the contained variables are read and shown.

x

General data

Mame  [AI1_ 266 Short tet: |

Long text: I

Paramneters |E\Uck|nfu Download Sequence I
Relatiy Mame Value Unit | Dol Type Range Class Comment Wl ;I
9.1 _Simulate Status | Good MonCasc) W | Enumerated(1 DN CONT m
9.2 Simulate Value  |-0.009272106 |kPa v | Float(4 octets DN CONT m
93 Transducer Statu | Good_MNonCasc: Enumerated(1 DN CONT
9.4 Tranzducer Yalue | -0.009272106 | kPa Float[4 octets DN CONT m
95 .Simulate En/Disa | Digabled ¥ | Erumerated(1 DN CONT
10 Transducer Scale ~ - Record
101 EU at100% 250.0 kPa |V |Floal(4 octets CONT =l
102 EU at 0% oo kPa W | Float(4 octets] CONT
10.3 Units Index kPa ¥ | Erumerated(2 CONT m
10.4 Decimal 2 v | Integeill octe CONT r
11 Output Seale = - Fiecord
1.1 -EU at100% 100.0 % v | Float(4 octets CONT [
1.2 EUat 0% 0.0 3 v | Float(4 octets CONT
1.3 Uriits Index % v | Enumerat=d(2 CONT m
11.4 Decimal 2 v | Integeil1 octe CONT m
12 Grant Deny v - Record
121 _Grant v [ | Bit Enumerate CONT
121 _Frogram r Bit CONT r
121 Tune C Bit CONT ml
121 Alam C Bit CONT [
121 Local Bit CONT
122 Deny v [ | Bit Erumerate CONT
122 Program Deni r Bit CONT r
122 Tune Denisd Bit CONT |l
5 I 1772 élarm Nenied I r Rit rANT ':l_l
Cloge [Cancel [Carect Current walueg| Config. values! Help
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Then variables in white or yellow fields can be changed and written in the device pressing the buttons “Write” or “Correct”. The
“Write” button change only the actual values. The “Correct” button change both the actual values than the configuration values

51

General data

Name: [Tl 266 Shart text: |

Long text, I

Parameters IEIDck\nlo Download Sequence |
Relativ} Mame Walue Urit | Do Type Range Class Comment 15| ;I
611 LostStaticD ata Bit DN COWT =
612 .LosthvData Ll Bit DN CONT =
6.13 -ReadbackCheck Cl Bit DN CONT =
6.14 Maintenanceles l Bit DN CONT ¥
£15 FPowerllp r Bit DN CONT v
BB OutOfService Bit DN CONT =
¢ Process Yalueg v Recard
71 .Statug Good_MNonCasc: Enumerated(1 DN CONT r
2 Value -0.003046375 % Float(4 octets DN COMT r
8 Output Ird ' Record
81 Status Good_NonCasc: W |Enumeratedi OUT OPER r
6.2 Value -0.003046375 % ¥ |Float(4 actets OuT OPER r
9 Simulate Ird ' Record
91 Simulate Status  Good_MonCasc: ™ |Erumerated(1 DN CONT
9.2 Simulate Value  -0.007617438 kPa [V |Float(4 octets DN CONT m
9.3 .Transducer Statu Good_MonCasc Enumerated(1 DN CONT m
9.4 Transducer Value -0.007617438 kPa Float(4 octets! DN CONT
g5 Simulate En/Diza Disabled [ |Ernumerated|1 DN CONT m
10 Tranzducer Scale =l . Record
101 .EU at 1003 250.0 kPa [ |Float(4 actets CONT ml
10.2 EU a0z 0.0 kPa  [v |Float(4 octets CONT m

> (103 Units [ndex mbar = ¥ [Erumerated|2 actets]| CONT
10.4 Decimal 2 W |Integeill octe: CONT m
1 Output Scale Ird ' Record
« | 111 FITat 100z 11“ n k4 7 IFlnatld nrtets] CANT |1';|
ite I LCancel | Comect | Help |

Appendix C — Device Configuration/Setting through FF communication

When the 266 PdP transmitter has to be used in a FF project and/or connected to any type of Host, the first operation is to
import in the Host the DD and CF files of the device. The DD and CF files can be downloaded from the ABB website www.abb.
com/intrumentation or from the FF organization website www.fieldbus.org under Registered Products

When the DD and CF files has been imported in the Host then:

— All the device blocks are visible and it is possible access at their parameters for operations like configuration/parameterization,
maintenance, monitoring by reading or writing the parameters mapped in the transmitter’s blocks and addressed via index

— The device can be instantiated in a network design and its Function Blocks can be instantiated into a Function Block
Application (FBAP) for the plant control strategy.

Commissioning

Once the transmitter has been installed, it is put into operation by switching on the operating voltage.

Check the following before switching on the operating voltage:

— Process and electrical connections

— The impulse line/s and the measuring chamber of the measuring equipment must be completely filled with the measuring
medium. The transmitter can then be put into operation. To do this, the shut-off valves must be actuated in the following
sequence (in the default setting, all valves are closed):

(Differential models) 266Dx or 266Mx

— Open the shut-off valves on the pressure tap connection (if present).

— Open the pressure equalization valve of the manifold.

— Open the positive shut-off valve (on the manifold).

— Open the negative shut-off valve (on the manifold).

— Close the pressure equalization valve.

To put the transmitter out of operation, carry out the steps in reverse order.
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(Gauge & Absolute models) 266Gx, 266Ax, 266Hx, 266Nx, 266Px, 266Vx, 266Rx
— Open the shut-off valve on the pressure tap connection (if present).

— Open the positive shut-off valve.

To put the transmitter out of operation, carry out the steps in reverse order.

P Important

l In case of the 266 transmitter for absolute pressure (266Vx, 266Rx, 266Ax and 266Nx) with a measuring range less than or equal 650 mbar abs., please
be aware that the measuring equipment will have been overloaded by the atmospheric pressure due to the long periods of transport and storage involved.
For this reason, you will need to allow a starting time of approx. 30 minutes for 266Vx, 266Rx and 266Nx models and 3 hours for 266Ax models after

commissioning, until the sensor has stabilized to such an extent that the specified accuracy can be maintained.

Correction of the mounting position
During installation of the transmitter, zero shifts caused by mounting (e.g., a slightly oblique mounting position due to a remote seal,
etc.) may occur; these must be corrected.

® Important
1 The transmitter must have reached its operating temperature (approx. 5 min. after startup, if the transmitter has already reached the ambient temperature).

This correction can be executed only if the Calibration Lower Range value is 0.0 and must be made with process (dp or p) = 0.
The correction consists in the Zero elevation/suppression operation and can be done in two ways:

— Locally by acting on the Z push button when the electronic switch SW 3 is set to 0

— From remote station via FF communication writing 0.0 in the PTRB_DESIRED_PRIMARY_VALUE

In case the Calibration Lower Range value is not 0.0 then the correction cannot be made with the local Z push button but it can be
done in the following way:

— From remote station via FF communication writing the correct measure value in the PTRB_DESIRED_PRIMARY_VALUE

™ Important
After the above operations the Calibration Range Values are not changed. The desired process output value is produced through an internal calculation by

applying an offset at the measured value
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Initialization

The 266 PdP implements up to three Analog Input Blocks, 2 of Enhanced category and 1 Standard. Each Al produce in output one

variable (Alx_OUT) suitable to be linked to other downstream function blocks. The three Als receive in input one of the variables
produced by the Pressure Transducer Block depending by their own Alx_CHANNEL setting.

The default Alx_CHANNEL setting is:
— The Analog Input 1 receives in input the PRTB_PRIMARY_VALUE (Process Pressure) through the AI1_CHANNEL = 1.

— The Analog Input 2 receives in input the PRTB_TERTIARY_VALUE (Static Pressure) through the Al2_CHANNEL = 3.

— The Analog Input 3 receives in input the PRTB_SECONDARY_VALUE (Sensor Temperature) through the AI3_CHANNEL = 2.
Hovewer all the 3 Alx_CHANNEL can be switched to receive in input up to different 4 PRTB variables:

Al CHANNEL |Variables PRTB_Variable

0 Uninitialized None

1 Pressure Process Value |PRIMARY_VALUE

2 Sensor Temperature SECONDARY_VALUE
3 Static Pressure TERTIARY_VALUE

4 Scaled Process Value QUATERNARY_VALUE

Factory settings

Transmitters are calibrated at the factory to the customer’s specified measuring range. The calibrated range and tag number are
provided on the name plate. If this data has not been specified, the transmitter will be delivered with the following configuration:

Process Info Parameter Factory setting

Node Address 248

TAG PD_TAG “P1000”

Calibration Lower Range Value 0% PRTB_PRIMARY_VALUE_RANGE 0% 0.0

Calibration Upper Range Value 100% PRTB_PRIMARY_VALUE_RANGE_100% PTRB_SENSOR_RANGE_100%

Calibration Unit PRTB_PRIMARY_VALUE_RANGE_UNIT Kpa

Transfer function PTRB_QUATERNARY_VALUE_LIN_TYPE Linear

Display Mode HMI_MODE One Line

Display Variable HMI_LINE1 HMI_VARIABLE_1 = PRTB_PRIMARY_VALUE
Analog Input 1 setting

Channel Al1_CHANNEL 1=PV

Damping Al1_PV_FTIME 0 second

Calibation Lower Range Value 0% Al1_XD_SCALE 0% 0.0

Calibation Upper Range Value 100% |Al1_XD_SCALE 100% PTRB_SENSOR_RANGE_100%

Calibration Unit Al1_XD_SCALE_UNIT Kpa

Output scale 0% Al1_OUT_SCALE 0% 0.0

Output scale 100% Al1_OUT_SCALE 100% PTRB_SENSOR_RANGE_100%

Output Scale Unit Al1_OUT_SCALE_UNIT Kpa

Linearization Al1_L_TYPE Direct

Critical Limit Low Al1_LO_LO_LIM Al1_OUT_SCALE 0% - 10% of the SPAN

Advisory Limit Low Al1_LO_LIM

Advisory Limit High Al1_HI_LIM Al1_OUT_SCALE 100% + 10% of the SPAN

Critical Limit High Al1_HI_HI_LIM

Alarm Hysteresis

Al1_ALARM_HYS

0.5% of the SPAN

Analog Input 2 setting (applicable only for differential pressure sensor types)

Channel Al2_CHANNEL 3 = Static Pressure

Damping Al2_PV_FTIME 0 second

Calibation Lower Range Value 0% Al2_XD_SCALE 0% 0.0

Calibation Upper Range Value 100% |Al2_XD_SCALE 100% PTRB_TERTIARY_VALUE_RANGE_100%
Calibration Unit Al2_XD_SCALE_UNIT MPa

Output scale 0% Al2_OUT_SCALE 0% 0.0
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Output scale 100%

Al2_OUT_SCALE 100%

PTRB_TERTIARY_VALUE_RANGE_100%

Qutput Scale Unit

Al2_OUT_SCALE_UNIT

MPa

Linearization Al2_L_TYPE Direct

Critical Limit Low Al2_ LO_LO_LIM Al2_OUT_SCALE 0% - 10% of the SPAN
Advisory Limit Low Al2_LO_LIM

Advisory Limit High Al2_HI_LIM Al2_OUT_SCALE 100% + 10% of the SPAN
Critical Limit High Al2_HI_HI_LIM

Alarm Hysteresis

Al2_ALARM_HYS

0.5% of the SPAN

Analog Input 3 setting

Channel Al2_CHANNEL 3 = Static Pressure
Channel AI3_CHANNEL 2 = Sensor temperature
Damping AI3_PV_FTIME 0 second

Calibation Lower Range Value 0%

AI3_XD_SCALE 0%

PTRB_ SECONDARY_VALUE_RANGE_0%

Calibation Upper Range Value 100%

AI3_XD_SCALE 100%

PTRB_ SECONDARY_VALUE_RANGE_100%

Calibration Unit

AI3_XD_SCALE_UNIT

°C

Output scale 0%

AI3_OUT_SCALE 0%

PTRB_ SECONDARY_VALUE_RANGE_0%

Output scale 100%

AI3_OUT_SCALE 100%

PTRB_ SECONDARY_VALUE_RANGE_100%

Output Scale Unit AI3_OUT_SCALE_UNIT °C

Linearization AI3_L_TYPE Direct

Critical Limit Low AI3_LO_LO_LIM AI3_OUT_SCALE 0% - 10% of the SPAN
Advisory Limit Low AI3_LO_LIM

Advisory Limit High AI3_HI_LIM AI3_OUT_SCALE 100% + 10% of the SPAN

Critical Limit High

AI3_HI_HI_LIM

Alarm Hysteresis

AI3_ALARM_HYS

0.5% of the SPAN

o) Important

All the above configurable parameters can be afterward modified via DD based software tools
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User setting

Generally the 266 PdP pressure transmitters are delivered pre-configured as per purchase order request in order to measure

Pressure, Level, Flow or VVolume.

For the device configuration it is necessary to know at least the following process info as minimum:

- TAG

— Calibration Range/Scale and its engineering unit as range of pressure to be measured in input
— Linearization Type defining the type of linearization to be applied at the pressure measured in input in order to convert it to the

output measure

— Output Range/Scale and its engineering unit

Pressure and level measurement setting

Process Info

Device parameter to be configured

TAG

PD_TAG

Callibration Lower Range Value 0%

PRTB_PRIMARY_VALUE_RANGE_ 0% Al1_XD_SCALE 0%

Calibration Upper Range Value 100%

PRTB_PRIMARY_VALUE_RANGE _100% Al1_XD_SCALE 100%

Calibration Unit

PRTB_PRIMARY_VALUE_RANGE _UNIT Al1_XD_SCALE_UNIT

Linearization Type

Al1_L_TYPE = Indirect

Output scale 0%

Al1_OUT_SCALE 0%

Output scale 100%

Al1_OUT_SCALE 100%

Output Scale Unit

Al1_OUT_SCALE Unit Code

Al1_CHANNEL =1

Normal flow measurement setting

Process Info

Device parameter to be configured

TAG

PD_TAG

Callibration Lower Range Value 0%

PRTB_PRIMARY_VALUE_RANGE_ 0% Al1_XD_SCALE 0%

Callibration Upper Range Value 100%

PRTB_PRIMARY_VALUE_RANGE _100% Al1_XD_SCALE 100%

Calibration Unit

PRTB_PRIMARY_VALUE_RANGE _UNIT Al1_XD_SCALE_UNIT

Linearization Type

Al1_L_TYPE = Indirect Square Root

Output scale 0%

Al1_OUT_SCALE 0%

Output scale 100%

Al1_OUT_SCALE 100%

Output Scale Unit

Al1_OUT_SCALE Unit Code

Al1_CHANNEL =1

Special flow measurement setting

TAG

PD_TAG

Calibration Lower Range Value 0%

PRTB_PRIMARY_VALUE_RANGE_ 0%

Calibration Upper Range Value 100%

PRTB_PRIMARY_VALUE_RANGE _100%

Calibration Unit

PRTB_PRIMARY_VALUE_RANGE _UNIT

Linearization Type
QUATERNARY_VALUE_ LIN_TYPE

Square Root

SQRT 3° pow

SQRT 5° pow

Bidirectional Flow

Output scale 0%

Al1_OUT_SCALE 0%

Output scale 100%

Al1_OUT_SCALE 100%

Output Scale Unit

Al1_OUT_SCALE Unit Code

Al1_CHANNEL =4

Al1_L_TYPE = Indirect

Al1_XD_XCALE = 0.0 ... 100.0 / %
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Linear volume measurement setting

Process Info Device parameter to be configured

TAG PD_TAG

Calibration Lower Range Value 0% PRTB_PRIMARY_VALUE_RANGE_ 0% Al1_XD_SCALE 0%
Callibration Upper Range Value 100% |PRTB_PRIMARY_VALUE_RANGE _100% Al1_XD_SCALE 100%

Calibration Unit PRTB_PRIMARY_VALUE_RANGE _UNIT Al1_XD_SCALE_UNIT
Linearization Type Al1_L_TYPE = Indirect

Output scale 0% Al1_OUT_SCALE 0%

Output scale 100% Al1_OUT_SCALE 100%

Output Scale Unit Al1_OUT_SCALE Unit Code

Al1_CHANNEL =1

Special volume measurement setting

Process Info Device parameter to be configured
TAG PD_TAG

Calibration Lower Range Value 0% PRTB_PRIMARY_VALUE_RANGE_ 0%
Callibration Upper Range Value 100% |PRTB_PRIMARY_VALUE_RANGE _100%
Calibration Unit PRTB_PRIMARY_VALUE_RANGE _UNIT
Linearization Type Linear

QUATERNARY VALUE LIN TYPE cylindrical lying container
B B B spherical container

Output scale 0% Al1_OUT_SCALE 0%
Output scale 100% Al1_OUT_SCALE 100%
Output Scale Unit Al1_OUT_SCALE Unit Code

Al1_CHANNEL =4
Al1_L_TYPE = Indirect
Al1_XD_XCALE =0.0... 100.0 / %

Further common setting

Process Info Device parameter to be configured
Node Address

Damping Al1_PV_FTIME

Critical Limit Low Al1_LO_LO_LIM

Advisory Limit Low Al1_LO_LIM

Advisory Limit High Al1_HI_LIM

Critical Limit High Al1_HI_HI_LIM

Alarm Hysteresis Al1_ALARM_HYS

No field calibration is normally requested, the transmitter has been trimmed to the calibration points (URV and LRV) to provide the
best performances in the real operating range.

® Important
l In case the calibrated range has to be changed, please refer to the section “Sensor Calibration” in this manual
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Appendix D — 266 PdP Fieldbus FOUNDATION electronics replacement

In order to perform the replacement of a Fieldous FOUNDATION electronic module, please follow the steps listed here below:

— Remove the cover of the electronics/display side.

— Remove the display (if installed) and be careful to the plastic clips of the electronic module.

— Remove the 2 fixing screws from the electronic module.

— Extract the electronics from the housing, and disconnect the flat cable that links the sensor primary electronics to the

communication board.

— Take the new electronics and put the switch 1 in UP position (1) since it

enables the Replacement operation. It must be used in combination with

the SW 2.

— Put dip switch 2 in OFF position (0) selects the Electronics Replacement.

The entire transmitter’s configuration data are kept valid in the sensor

y memory and copied into the memory of the new electronics once it is
ENABLE connected.

| ' B ewe e — Connect the sensor flat cable to the new electronics and insert it into the

housing (be careful with the two in-housing jack connectors).

— Power on the transmitter and keep it powered-on for few seconds (at

least 30).

— Power-Off the transmitter again, and put the switch 1 and 2 in OFF (0)

position.

— Fix the electronics with the two screws.

— Insert the display, (be carefully with the 6 pins connector).

Maybe removing again the electronics from the housing make easier the

connection of the display.

— Mount the display cover again.

The operation is completed and the device will run with default configuration:

PD_TAG = PI0O00

ADDRESS = 248
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