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1 USE OF FOUNDATION FIELDBUS AND PROFIBUS
PA WITH PASSIVE SONAR PROCESS FLOW
MONITORING SYSTEMS

1.1 Introduction

This document is intended as an overview of configuration and use of
FOUNDATION Fieldbus and Profibus PA on the passive sonar process
flow monitoring system transmitter.

National Instruments Configurator will be used to demonstrate the
functionality available using FOUNDATION Fieldbus protocol, but other
Fieldbus configuration tools may also be used. Refer to Appendix A for
example.

Siemens SIMATIC PDM will be used to demonstrate the functionality
available using Profibus PA protocol, but other Profibus configuration
tools may also be used. Refer to Appendix B for example.
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FOUNDATION FIELDBUS and PROFIBUS PA
BLOCK DEFINITIONS

2.1

2.2

2.3

Copyright © 2010 CiDRA Corporate Services

Resource Blocks

Resource blocks contain the hardware specific characteristics
associated with a device; they have no input or output
parameters. The algorithm within a resource block monitors
and controls the general operation of the physical device
hardware. The execution of this algorithm is dependent on the
characteristics of the physical device, as defined by the
manufacturer. As a result of this activity, the algorithm may
cause the generation of events. There is only one resource
block defined for a device. For example, when the mode of a
resource block is “out of service,” it impacts all of the other
blocks.

Transducer Blocks

Transducer blocks connect function blocks to local input/output
functions. They read sensor hardware and write to effector
(actuator) hardware. This permits the transducer block to
execute as frequently as necessary to obtain good data from
sensors and ensure proper writes to the actuator without
burdening the function blocks that use the data. The
transducer block also isolates the function block from the
vendor specific characteristics of the physical 1/O.

Analog Input Blocks

The Analog Input (Al) function block processes field device
measurements and makes them available to other function
blocks. The output value from the Al block is in engineering
units and contains a status indicating the quality of the
measurement. The measuring device may have several
measurements or derived values available in different
channels. Use the channel number to define the variable that
the Al block processes. The Al block supports alarming, signal
scaling, signal filtering, signal status calculation, mode control,
and simulation. In Automatic mode, the block’s output
parameter (OUT) reflects the process variable (PV) value and
status. In Manual mode, OUT may be set manually. The
Manual mode is reflected on the output status. A discrete
output (OUT_D) is provided to indicate whether a selected
alarm condition is active. Alarm detection is based on the OUT
value and user specified alarm limits.
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2.4 Analog Output Blocks

The Analog Output (AO) function block assigns an output value
to a field device through a specified I/O channel. The block
supports mode control, signal status calculation, and

simulation.

2.5 PID Block
A Proportional/Integral/Derivative (PID) Function Block is not
available.
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CONFIGURATION & CONNECTION

3.1

3.2

Fieldbus / Profibus
terminals

Configuration

There are no configuration settings necessary on the passive sonar
transmitter for FOUNDATION Fieldbus or Profibus PA. The protocol itself
enables devices to be automatically assigned addresses, etc. The
transmitter firmware forces communication to be set to the required baud
rate to work with the Softing FBK Fieldbus or Profibus interface hardware.
Loading an INI file cannot change these settings.

Connection

If so equipped, the transmitter hardware includes a two-conductor
connector designated for Fieldbus / Profibus. The connections are not
polarity sensitive.

=L

Fl I3 Ii L]
.];—EE. I

Figure 1 Fieldbus / Profibus Terminals on Connector Board

Transmitters that support Fieldbus / Profibus will not support RS-232/RS-
485 communications or Modbus on the COM+/COM- terminal
connections as these signals are used for the Fieldbus interface and are
not available as an external communications interface.
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4 MAKING CHANGES to TRANSMITTER
USING A FIELDBUS HOST

To change the configuration to the transmitter using a Fieldbus
or Profibus Host, perform the following steps:
e Place the Transducer Block Out Of Service (OOS)

e Write any changes to the variables in the Transducer
Block

e Place the Transducer Block to Auto Mode
When transmitter is placed into Auto Mode, it will validate any

changes made. Invalid changes will be returned to their
previous value.
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5 INPUT, OUTPUT AND TRANSDUCER BLOCKS

5.1 Analog Input Blocks
The following table lists the analog input blocks.
Channel | Analog Input Block Data Type
1 FLOW RATE Float
2 GVF Float
3 SOS Float
4 SENSORHEAD_TEMPERATURE Float
5 TOTAL_FLOW Float
6 OUTPUT 1 Float
7 OUTPUT 2 Float
8 OUTPUT 3 Float
9 OUTPUT 4 Float
Table 1 Analog Input Blocks
5.2 Analog Output Blocks

The following table lists the analog output blocks.

Data

Channel | Analog Output Block Type
10 | PRESSURE_INPUT Float

11 | TEMPERATURE_INPUT | Float

12 | INPUT 1 Float

13 | INPUT 2 Float

14 | INPUT 3 Float

Table 2 Analog Output Blocks
5.3 Transducer Block

Table 3 on the following pages list all transducer block variables.
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Table 3

Transducer Block Configurations

Parameter / Structure Name Data Type Access | Help
CONTROL
WRITE_CONTROL Unsigned16 R/W Control_s ability to writ_e and commit changes to
transmitter configuration.
RESET_TOTALIZER Unsigned16 | R/W Resets all totalizers to zero.
CLEAR_ALARM Unsigned16 | R/W Clear any existing alarms.
CLEAR_DATA HISTORY Unsigned16 | R/W Clears the data history memory.
DEVICE_INFO
PSN_TRANSMITTER_S/N Octet String R Transmitter Serial Number
PSN_MODEL_NUMBER Octet String R Transmitter Model Number
PSN_SOFTWARE_REVISION Octet String R Transmitter Software Revision
PSN_ALCHEMY_SOFTWARE_REVISION Octet String R Alchemy Software Revision
PSN_SENSORHEAD_S/N Octet String R Sensor head Serial Number
PSN_PREAMP_SOFTWARE_REVISION Octet String R Preamp Software Revision
PSN_PREAMP_SERIAL_NUMBER Octet String R Preamp Serial Number
PIPE_INFORMATION
Unsigned
PIPE_DIAMETER_INPUT_MODE Char RIW Selects method used to set pipe dimensions.
Unsigned
PIPE_DIAMETER_UNITS Char RIW Selects units used for 'Pipe ID'.
Pipe Inside Diameter Measurement. Will only be
PIPE_ID Float R/W applied if 'Inside Diameter' is selected for 'Pipe
Diameter Input Mode'.
Pipe Outside Diameter Measurement. Will only be
PIPE_OD Float R/W applied if 'Outside Diameter / Wall Thickness' is
selected for 'Pipe Diameter Input Mode'.
Selects units used for 'Pipe OD' and 'Pipe Wall
Unsigned Thickness'. Will only be applied if 'Outside Diameter /
PIPE_OD_WALL_UNITS Char RN Wall Thickness' is selected for 'Pipe Diameter Input

Mode'.

Copyright © 2010 CiDRA Corporate Services
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Table 3 Transducer Block Configurations (Page 2)

PIPE_WALL_THICKNESS Float R/W Pipe wall thickness measurement in selected units.
PIPE SIZE Unsigned RIW Selects pipe size. Will only be applied if 'Size /
- Char Schedule' is selected for 'Pipe Diameter Input Mode'.
Unsigned Selects pipe schedule. Will only be applied if 'Size /
PIPE_SCHEDULE R/W
- Char Schedule' is selected for 'Pipe Diameter Input Mode'.
Unsigned
SOS_PIPE_WALL_THICKNESS_UNITS Char RIW Selects units used for 'SOS Pipe Wall Thickness'.
SOS pipe wall thickness measurement in units selected
SOS_PIPE_WALL_THICKNESS Float R/W
- - - by 'SOS Pipe Wall Thickness Units'.
Unsigned Selects either a pre-defined modulus* or the option to
SOS_PIPE_MODULUS_SELECTION Char RIW enter a custom value. Select 'Custom' to enter a value
in 'SOS Pipe Modulus'.
SOS_PIPE_MODULUS Float R/W SOS pipe modulus value.
FLUID_PROPERTIES
FLOW VISCOSITY Float R/W Viscqs_ity in Pascal seconds of the quiq at the operating
- conditions. Used for Reynolds correction.
SOS GAS CONSTANT SELECTION Unsigned R/W Selects use of pre-defin_ed SOS Gas Constant or a
- - - Char custom value* entered in 'SOS Gas Constant'.
SOS SPECEIC GRAVITY SELECTION Unsigned R/W Selects use of pre—defir}ed SOS Spepi.fic Grayity ora
- - - Char custom value* entered in 'SOS Specific Gravity'.
Unsigned Selects use of pre-defined SOS Liquid Sound Speed or
SOS _LIQUID_SOUND_SPEED_SELECTION R/W ) T
_LIQUID_ - - Char a custom value* entered in 'SOS Liquid Sound Speed'
SOS_GAS_CONSTANT Float R/W Gas constant value used in GVF calculation.
This parameter (internally multiplied by 1000 kg/m”3) is
used to set the 'SOS Liquid Density'. For example*
SOS_SPECIFIC_GRAVITY Float RIW Specific Gravity = 1.1 equates to density of 1.1 * 1000
kg/m”3
Pure phase liquid SOS for process fluid in ft/sec. Used
SOS_LIQUID_SOUND_SPEED Float RIW for GVF calculation. Default setting is for water* and is
close enough for most fluid/gas applications.
SOS_POLYTROPIC_EXPONENT Float R/W Polytrophic exponent in GVF calculations.
SOS_LIQUID_DENSITY Float R Calculated from 'SOS Specific Gravity'.

Copyright © 2010 CiDRA Corporate Services
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Table 3 Transducer Block Configurations (Page 3)

ENVIRONMENT

Selects the source of the temperature used in GVF
Unsigned calculations. 'Fixed' uses 'SOS Process Temperature'™
Char RIW 'Sensor 1' uses the 4-20mA input channel 1* 'Sensor 2'
uses 4-20mA input channel 2* Protocol uses values
written to Fieldbus AO Channel 11.

SOS_TEMPERATURE_INPUT_SELECTION

Selects the source of the pressure used in GVF
Unsigned calculations. 'Fixed' uses 'SOS Process Pressure'*
SOS_PRESSURE_INPUT_SELECTION Char RIW ‘Sensor 1' uses the 4-20mA input channel 1* 'Sensor 2'
uses 4-20mA input channel 2* Protocol uses values
written to Fieldbus AO Channel 10.

SOS TEMPERATURE UNITS Unsigned RIW Selects unlts‘used for input of 'SOS Process
- - Char Temperature'.
Unsigned
SOS_PRESSURE_UNITS Char RIW Selects units used for input of 'SOS Process Pressure'.
Constant temperature for GVF calculations when 'Fixed'
SOS_PROCESS_TEMPERATURE Float RIW is selected for 'SOS Temperature Input Selection'. In

configured units.

Constant pressure for GVF calculations when 'Fixed' is
SOS_PROCESS_PRESSURE Float R/W selected for 'SOS Pressure Input Selection'. In

configured units.

Unsigned
ALTITUDE_UNITS Char RIW Selects units used for entry of 'Altitude’'.
ALTITUDE Float R/W AItitqde correc;tion applied to SOS pressure. In
configured units.
DISPLAY
Unsigned
FLOW_VOLUME_UNITS Char RIW Selects units used to display and log flow volume.
Unsigned
FLOW_TIME_UNITS Char RIW Selects units used to display and log flow time.
Low flow cutoff as a % of flow measurement range
FLOW_LOW_CUTOFF_PCT Float R/W (defined by 'Flow Min' and 'Flow Max'). Will not display
or output flow reading if flow rate is below this setting.
Copyright © 2010 CiDRA Corporate Services Page 5-4
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Table 3 Transducer Block Configurations (Page 4)

High flow cutoff as a % of flow measurement range

FLOW_HIGH_CUTOFF_PCT Float R/W (defined by Flow Min and Flow Max). Will not display or
output flow reading if flow rate is above this setting.
FLOW_CUSTOM_BASE_VOLUME_UNIT (L;E:rgned RIW ﬁr?ilteCtS volume units used in calculation of a custom
Unsigned
FLOW_CUSTOM_BASE_TIME_UNIT Char RIW Selects time units used in calculation of a custom unit.
FLOW CUSTOM VOLUME UNIT LABEL Octet String R/W Three character string used for display and logging of a
- - - - custom flow volume unit.
FLOW CUSTOM TIME UNIT LABEL Octet String R/W Two character string used for display and logging of a
- - - - custom flow time unit.
FLOW_CUSTOM_VOLUME_UNIT MULTIPLIER Float Riw | Scale applied to ‘Flow Custom Base Volume Unit' for
calculation of a custom volume unit.
FLOW_CUSTOM_TIME_UNIT_MULTIPLIER Float Rw | Scale applied to ‘Flow Custom Base Time Unit' for
calculation of a custom time unit.
Delta change from minimum quality at minimum flow
FLOW_QUALITY_DELTA Float R/W (MIN_QUALITY) to minimum quality at max flow
- - (MIN_QUALITY+ 'Flow Quality Delta"). Zero (0)
indicates no variable quality.
GVF DECIMAL PLACES Unsigned R/W Sets the number of decimal places used to display GVF
- - Char on the front panel.
Unsigned
SOS_MEASUREMENT_UNITS Char RIW Selects units used for display and log of SOS.
Delta change from SOS minimum quality at minimum
SOS_QUALITY_DELTA Float R/W SOS (SOS_MIN_QUALITY) to minimum quality at max
- - SOS (SOS_MIN_QUALITY+ 'SOS Quiality Delta’). Zero
(0) indicates no variable quality.
SYSTEM
Unsigned Sets operating mode of the transmitter. VF Mode = 0*
SYSTEM_CONFIG_MODE R/W
- - Long SOS Mode = 1* Both Mode = 2.

Copyright © 2010 CiDRA Corporate Services
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Table 3 Transducer Block Configurations (Page 5)

UPDATE_RATE

Unsigned
Long

R/W

Sets transmitter update rate. Defines time units in
number of blocks. This parameter will set the update
rate in seconds (nominally). Actual update rate (in
seconds) can be calculated by taking (BLOCK_SIZE /
SAMPLE_FREQ) * UPDATE_RATE (VF mode) or
(BLOCK_SIZE / SOS_SAMPLE_FREQ) *
UPDATE_RATE (SOS mode).

SENSORS_IN_USE

Unsigned
Long

R/W

Sets number of sensors. Always leave set to 8. Do not
use this parameter to disable a sensor* use
NUM_SENSORS_USED parameter to set which
sensors to use in calculations.

TRANSMITTER_GAIN

Float

R/W

Set gain stage before A/D converter in transmitter. This
is NOT sensor head gain (preamp gain). Itis normally
not a parameter which is modified. Use with caution.
Choose one of the following values: 1.0* 5.0* 20.0*
24.0* 48.0* 52.0* 67.0* 71.0* 202.0* 207.0* 221.0*
225.0* 250.0* 254.0* 269.0* 272.0

SPL_THRESHOLD

Float

R/W

This value is the threshold that the Average SPL must
break in order for any SOS or VF calculations to be
performed. A quality of -2 is reported if this threshold is
not met. Set this value to 0 to disable SPL.

WRITE_PROTECT

Unsigned
Char

R/W

Enable or disable modifications to the transmitter
FLASH memory. When modifying this* change only this
for proper operation.

IDLE_TIMEOUT

Short

R/W

If the transmitter is in idle mode* and no
communications are detected on a serial or Ethernet
port for this time period* transmitter will automatically go
to run mode. A setting of 0 disables this.

ETHERNET_IDLE_TIMEOUT

Short

R/W

If no communications are detected on the Ethernet port
for this time period* transmitter will automatically close
the connection. A setting of 0 disables this timeout.

SYSTEM_DYNAMIC

SPL_AVERAGE

Float

The average SPL measurement from all active sensors.

Copyright © 2010 CiDRA Corporate Services
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Table 3 Transducer Block Configurations (Page 6)

SPL STD DEV Float R The st_andard deviation of the SPL measurements from
— - all active sensors.
PREAMP
Unsigned Gain selection for the preamp. Set a value 0 thru 3 to
PREAMP_GAIN Char RIW choose gain listed by 'Preamp Gain 0'* 'Preamp Gain 1'*
'Preamp Gain 2' or 'Preamp Gain 3'
Unsigned
PREAMP_AUTO_GAIN_MODE Long R/W Preamp Auto Gain Mode
PREAMP_CHARGE_GAIN Float R Charge gain as read from the preamp.
PREAMP_GAIN_0 Float R Preamp Gain 0 as read from the preamp.
PREAMP_GAIN 1 Float R Preamp Gain 1 as read from the preamp.
PREAMP_GAIN_2 Float R Preamp Gain 2 as read from the preamp.
PREAMP_GAIN_3 Float R Preamp Gain 3 as read from the preamp.
FLOW_ALGORITHM
Set A/D sample frequency in samples per second.
FLOW_SAMPLE_FRE Float R/W
- - Q Enter one of the following: 3906.25* 2055.921.
FLOW_CHANNEL_SKEW Float R/W Flow Channel Skew
Set minimum frequency for k-w processing. Normally
set by DSP. User modified if using single or fixed
FLOW_FREQ_MIN Float RIW modes or auto mode with VF_OP_MODE_SETTINGS
setto 1 (FIXED_FREQUENCY). Go to Idle mode* then
set this parameter* then select single/fixed.
Set maximum frequency for k-w processing. Normally
set by DSP. User modified if using single or fixed
FLOW_FREQ_MAX Float RIW modes or auto mode with VF_OP_MODE_SETTINGS
setto 1 (FIXED_FREQUENCY). Go to Idle mode* then
set this parameter* then select single/fixed.
FLOW_RATE_MIN Float RIW lI;/Ir:irgsmum valid flow rate reading in configured display
FLOW_RATE_MAX Float RIW lI\J/Inailigmum valid flow rate reading in configured display
FLOW_MIN_QUALITY Float R/W Minimum quality threshold for VF display and output.
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Table 3 Transducer Block Configurations (Page 7)

FLOW_NYQUIST_HIGH

Float

R/W

Define high end of frequency range to use for
determining flow velocity. Defined by:
FREQUENCY_MAX = (Measured Velocity *
VF_NYQUIST_HIGH) / Sensor Spacing. Example: (10
ft/sec*0.7) / 0.2 = 35Hz

FLOW_NYQUIST_LOW

Float

R/W

Define low end of frequency range to use for
determining flow velocity. Defined by:
FREQUENCY_MIN = (Measured Velocity *
VF_NYQUIST_LOW) / Sensor Spacing. Example: (10
ft/sec*0.3) / 0.2 = 15Hz

FLOW_CENTROID_WIDTH

Float

R/W

Define width of peak to use in calculation of flow rate.

FLOW_VEL_SEARCH_LIMIT_LOW

Float

R/W

Define low end of velocity search range to use for
determining flow velocity. Defined by: Velocity_Min =
(FREQ_MAX * Sensor Spacing) /
VF_SEARCH_LIMIT_LOW. Example: at 10ft/sec* (10
ft/sec*0.7) / 0.2 = 35Hz then (35Hz *0.2) / 0.9 = 7.78
ft/sec. This defines the start ft/sec search point for the
actual flow velocity peak. Must be set greater than
value set for VF_NYQUIST HIGH.

FLOW_VEL_SEARCH_LIMIT_HIGH

Float

R/W

Define high end of velocity search range to use for
determining flow velocity. Defined by: Velocity Max =
(FREQ_MIN * Sensor Spacing) /
VF_SEARCH_LIMIT_HIGH. Example: at 10ft/sec* (10
ft/sec*0.3) / 0.2 = 15Hz then (15Hz * 0.2) / 0.15 = 20
ft/sec. This defines the start ft/sec search point for the
actual flow velocity peak. Must be set less than value
for VF_NYQUIST LOW.

FLOW_NYQUIST_INITIAL_VALUE

Float

R/W

This parameter selects the k value (from k-w) where the
algorithm initially searches for the flow rate.

FLOW_DECIMATION

Unsigned
Long

R/W

Flow Decimation

FLOW_WINDOW_TYPE

Unsigned
Long

R/W

Algorithms always use Hanning window. Windows raw
data samples of NFFT size* then zero pads* then
computes FFT.

FLOW_DETREND

Unsigned
Long

R/W

Enable/disable detrend of time series data of NFFT size
before windowing and zero padding. O - Do not detrend
time series data* 1 - Detrend time series data.
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Table 3 Transducer Block Configurations (Page 8)

Unsigned Enable/disable normalization of sensor data. 0 - No
FLOW_NORMALIZATION Long R/W normalization* 1 - Normalize data. Normalization
performed in frequency domain.
Enable/disable differencing of sensors. 0 - No
differencing* 1 - difference sensors using first order
Unsigned differencing. (i.e. Ch1=S1-S2* Ch2=S2-S3...Ch7=S7-
FLOW_DIFFERENCING Long RIW S8). 2 - second order differencing (i.e. Ch1=S1-
2*S2+S3* Ch2=S52-2*S3+54...) Calculation performed in
frequency domain.
Unsigned
FLOW_DIRECTION Long RIW Define flow direction.
Unsigned Default values are normally OK. Define target number of
FLOW_WINDOW_SIZE_MULTIPLIER Long R/W passes through array per calculation for volumetric flow.
Use with caution.
0 - Velocity search limits set to FLOW_MIN and
Unsigned FLOW_MAX* 1 - Velocity search limits defined by
FLOW_PEAK_SEARCH_MODE Long RIW VF_SEARCH_LIMIT_LOW and
VF_SEARCH_LIMIT_HIGH.
Determines which VF parameters to fix or calculate
during a VF calculation and whether or not to use
Linear/Log KW diff. Bit Mapped Values: 0: Dynamic
FLOW OPERATING MODE Unsigned RIW fr.eq_uency adjust in auto run mode (orlgln_al calculathn)
- - Long 1: Fixed frequency in auto run mode 2: Fixed blocks in
auto run mode 4: Dynamic Nyquist calculation enable 8:
Reserved for future use 16: Linear KW diff enable 32:
Log KW diff enable
FLOW_QUALITY_MODE Unsigned RIW 0 selects original VF quality calculation* 1 selects new
Long VF quality calculation.
FLOW_ALGORITHM_DYNAMIC
Unsigned
FLOW_DATA_LENGTH Long RIW Define number of blocks used for calculations.
Number of points used in FFT. Actual FFT size is next
Unsigned 2"n higher value. Value of NFFT is zero padded to next
FLOW_WINDOW_SIZE Long RIW larger 2”n FFT size. This value is normally set by the
DSP.
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Table 3 Transducer Block Configurations (Page 9)

FLOW_WINDOW_OVERLAP

Unsigned
Long

R/W

Define overlap of FFT windows. This value is normally
set by DSP to half of NFFT.

FLOW_WINDOW_AVERAGES

Unsigned
Long

R/W

Default values are normally OK. In general* for slower
flow rates* use more FFT averages* for faster flow
rates* use fewer FFT averages. This parameter affects
the number of blocks used (there is a 20 block
maximum due to DSP memory limitations). Use with
caution.

FLOW_CALIBRATION

FLOW_CAL_COEFF_CO

Float

R/W

Volumetric flow calibration coefficient CO.

FLOW_CAL_COEFF_C1

Float

R/W

Volumetric flow calibration coefficient C1.

FLOW_CAL_COEFF_C2

Float

R/W

Volumetric flow calibration coefficient C2.

SOS_ALGORITHM

SOS_SAMPLE_FREQ

Float

R/W

Set sample frequency for SOS mode. This parameter
must be set for SOS* and overrides the
SAMPLE_FREQ setting if running in SOS mode.
Enter one of the following: 3906.25* 2055.921.

SOS_FREQ_MIN

Float

R/W

Minimum frequency to use for SOS calculation.
Typically in the 100 to 500hz range. Depends upon the
data quality as seen on the k-w plot. SOS_FREQ_MIN
and SOS_FREQ_MAX set the frequency range over
which the SOS calculation will be performed. The larger
this range* the longer the calculations will take.

SOS_FREQ_MAX

Float

R/W

Maximum frequency to use for SOS calculation.
Typically in the 800 to 1500hz range. Depends upon
the data quality as seen on the k-w plot.

SOS _FREQ_MIN and SOS_FREQ_MAX set the
frequency range over which the SOS calculation will be
performed. The larger this range* the longer the
calculations will take.
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SOS_MIN

Float

R/W

Minimum SOS value to search for. If too much energy
(such as from a high velocity vortical ridge) causes the
algorithms to calculate a sound speed below that of the
main SOS ridge* this parameter may need to be
increased. Care must be taken not to set this higher
than the expected minimum SOS for the application.

SOS_MAX

Float

R/W

Maximum SOS value to search for. If too much energy
along the 0 k value on the k-w plot and algorithms are
calculating SOS_MAX* even when SOS ridge indicates
an SOS below this value* may need to decrease this
parameter. Care must be taken not to set this lower
than the expected maximum SOS for the application.

SOS_MIN_QUALITY

Float

R/W

Minimum quality threshold for SOS/GVF display and
output.

SOS_CENTROID_WIDTH

Float

R/W

Define width of peak to use in calculation of SOS.

SOS_FREQUENCY_THRESHOLD

Float

R/W

This value selects the threshold that the second
derivative of a power array (generated at a specific
frequency over all k-space values) must break in order
for the specific frequency point to be considered a valid
frequency point.

SOS_MIN_K

Float

R/W

This value sets the lower limit in k-space that is used in
the SOS auto frequency determination code. This value
is equal to the first k-space bin after 0: Pl/deltaX/50
(there are 50 bins from 0 to Pl/deltaX).

SOS_MAX_K

Float

R/W

This value sets the upper limit in k-space that is used in
the SOS auto frequency determination code. This value
is equal to the last k-space bin: Pl/deltaX.

SOS_SEARCH_LIMIT

Float

R/W

This value is the +/- percentage of the estimated SOS

value (calculated using the auto frequency calculation

code) that determines the lower (Estimated SOS * 0.5)
and upper (Estimated SOS * 1.5) SOS search limits.

SOS_LAMBDA_DIAM

Float

R/W

Used to calculate the SOS dynamic frequency
maximum used when calculating SOS.SOS Max Freq =
(Max SOS search)/(Lambda Diameter * (Pipe
Diameter/12)).

Copyright © 2010 CiDRA Corporate Services

20958-01 Rev 02

Page 5-11




Table 3 Transducer Block Configurations (Page 11)

Unsigned Calculates SOS Samples from this value and SOS
SOS_TOTAL_DATA Long RIW Sample Frequency: SOS Samples = SOS Total Data *
SOS Sample Freq.
SOS WINDOW SIZE Unsigned RIW Number of FFT points to use in SOS calculation.
- - Long Usually set to 1/8 or 1/4 of the sample frequency
Unsianed Number of sample point overlap between successive
SOS_WINDOW_OVERLAP Lon 9 R/W FFTs. Recommended to set this to 50% of
9 SOS_FFT POINTS.
Unsigned
SOS_SUB_ARRAY_SIZE Long R/W SOS Sub Array Size
SOS NORMALIZATION Unsigned RIW 0 selects NO normalization in the frequency domain. 1
- Long selects normalization in the frequency domain.
Unsigned 0 selects NO differencing in the frequency domain. 1
SOS_DIFFERENCING Long RIW selects 1st order differencing in the frequency domain. 2
selects 2nd order differencing in the frequency domain.
Determines which ridge to use for SOS calculation. Also
determines which SOS parameter to leave fixed or
calculate and whether or not to use Linear/Log KW diff.
Unsigned Bit Mapped Values: 0: Use right and left ridge averaged
SOS_OPERATING_MODE Long RIW 1: Use right ridge only 2: Use left ridge only 4: Enable
SOS auto frequency calculation 8: Enable SOS power
weighting to auto frequency calculation 16: Linear KW
diff enable 32: Log KW diff enable.
Unsigned
SOS_SELECTION_THRESHOLD Long R/W SOS Selection Threshold
. This value selects the minimum number of frequency
SOS_M|N_FREQ_PO|NTS_(AUTO_FREQ) UnSIgned R/W pOintS that will be used in the SOS FalC.Ulation. If this
Long number is not met then the calculation is not performed
and an error is reported.
SOS_ALGORITHM_DYNAMIC
SOS_VALID_FREQ_PTS_RIGHT LLJ:r?gi;gned R :;Qsengmrt])grkojv f;)ei\gtuency points used from the right
SOS_VALID_FREQ PTS_LEFT Eg%gned R gfhti gimv\t/)%rlootf frequency points used from the left ridge

Copyright © 2010 CiDRA Corporate Services

20958-01 Rev 02

Page 5-12




Table 3 Transducer Block Configurations (Page 12)

ANALOG_SECTION
ANALOG SENSOR INPUT UNITS 1 Unsigned R/W Selects ur_lits used ir! translatjng the mA measured on

- - - - Char Sensor 1 input to units used internally.
ANALOG SENSOR INPUT UNITS 2 Unsigned R/W Selects ur_lits used in_ translat_ing the mA measured on

- - - - Char Sensor 2 input to units used internally.
ANALOG_SENSOR_INPUT_SCALE_1 Float R/W Sets multiplier used to scale the sensor input 1 value.
ANALOG_SENSOR_INPUT_SCALE_2 Float R/W Sets multiplier used to scale the sensor input 2 value.
ANALOG_SENSOR_INPUT_OFFSET 1 Float R/W Sets offset applied to the input sensor input 1 value.
ANALOG_SENSOR_INPUT_OFFSET_2 Float R/W Sets offset applied to the input sensor input 2 value.
ANALOG_SENSOR_1_1ST_ORDER_DAMPING_FILTER _ENABLE gﬂ;‘rg”ed RIW E\’;":‘Jlt"les or disables 1st order damping filter for sensor
ANALOG_SENSOR 2 1ST _ORDER_DAMPING_FILTER ENABLE gﬂ;‘rgned RIW E\gﬁ‘t"zes or disables 1st order damping filter for sensor
ANALOG SENSOR 1 DAMPING TAU Float RIW Dampin_g time in seconds for the damping filter for

- - = - sensor input 1.
ANALOG SENSOR 2 DAMPING TAU Float R/IW Damping time in seconds for the damping filter for

- -~ - sensor input 2.
INPUT_UNITS
PRESSURE INPUT UNITS Unsigned RIW Selects units for pressure read from Fieldous AO

— - Char Channel 10.
TEMPERATURE INPUT UNITS Unsigned R/W Selects units for temperature read from Fieldbus AO
— — Char Channel 11.
INPUT_1_UNITS gﬂzlrgned RIW fzelects units for input 1 read from Fieldbus AO Channel
INPUT_2_UNITS gﬂglrgned RIW fglects units for input 2 read from Fieldbus AO Channel
INPUT 3 UNITS Unsigned RIW Selects units for input 3 read from Fieldbus AO Channel
— = Char 14.
FLOW_NR_FILTER
Unsigned

FILTER_FLOW_NR_FILTER_ENABLE Char RIW Enables or disables the flow noise reduction filter.

Copyright © 2010 CiDRA Corporate Services

20958-01 Rev 02

Page 5-13




Table 3 Transducer Block Configurations (Page 13)
FILTER_FLOW_NR_FILTER_MAGNITUDE_SELECTION Unsigned RIW . . .
- - = - — Char Selects flow noise reduction filter magnitude.
FLOW_DAMPING_FILTER
FILTER_FLOW_1ST_ORDER_DAMPING_FILTER_ENABLE Unsigned RIW . o
- - = - - - Char Enables or disables flow 1st order damping filter.
FILTER_FLOW_DAMPING_TAU Float R/W Sets tau value for flow 1st order damping filter.
FLOW_SPIKE_FILTER
Unsigned
FILTER_FLOW_SPIKE_FILTER_ENABLE Char RIW | Enables or disables flow spike filter.
Unsigned Defines the required number of consecutive
FILTER_FLOW_SPIKE_FILTER_NO_FLOW_LENGTH Char R/W measurements with good quality before a measurement
is deemed valid and displayed.
This parameter is used when the device is 'Holding' a
previous measurement due to a new measurement with
FILTER_FLOW_SPIKE_FILTER LENGTH Unsigned RIW bad quallty. The definition of _thls parameter is the_
Char required number of consecutive measurements with bad
quality before the device enters the '‘No Flow' state and
displays dashes.
Each time a measurement with bad quality is made 'Up
Count' is added to the quality counter. If the counter
Unsigned becomes less than or equal to zero then the present
FILTER_FLOW_SPIKE_FILTER_UP_COUNT Char RIW measurement is displayed. If the quality counter
becomes greater than or equal to (‘Filter Length' x 'Up
Count') then the device is forced into a 'No Flow'
condition and displays dashes.
Each time a measurement with good quality is made
‘Down Count' is subtracted from the quality counter. If
Unsigned the quality counter becomes less than or equal to zero
FILTER_FLOW_SPIKE_FILTER_DOWN_COUNT Char RIW then the present measurement is displayed. If the
quality counter becomes greater than or equal to (‘Filter
Length' x 'Up Count’) then the device is forced into a 'No
Flow' condition and displays dashes.
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After 'Percent Len' measurements with good quality
have been displayed a new measurement with good
quality is deemed valid and displayed when the
FILTER_FLOW_SPIKE_FILTER_PERCENTAGE Float riw | difference between the maximum and minimum of the
- - - - present measurement and (‘Percent Len' - 1) previous
consecutive measurements is less than the
measurement range (default of 27fps for Flow) times
(‘Percent' / 100).
After 'Percent Len' measurements with good quality
have been displayed a new measurement with good
quality is deemed valid and displayed when the
FILTER FLOW SPIKE FILTER FILT PCT WINDOW LEN Unsigned RIW difference between the max!mum and ml‘mmum of_the
- - - - - - - Char present measurement and (‘Percent Len' - 1) previous
consecutive measurements is less than the
measurement range (default of 27fps for Flow) times
(‘Percent' / 100).
GVF_NR_FILTER
Unsigned
FILTER_GVF_NR_FILTER_ENABLE Char RIW Enables or disables the GVF noise reduction filter.
Unsigned
FILTER_GVF_NR_FILTER_MAGNITUDE_SELECTION Char RIW Selects GVF noise reduction filter magnitude.
GVF_DAMPING_FILTER
FILTER_GVF_1ST_ORDER_DAMPING_FILTER_ENABLE Unsigned RIW . o
- - = - - - Char Enables or disables GVF 1st order damping filter.
FILTER_GVF_DAMPING_TAU Float R/W Sets tau value for GVF 1st order damping filter.
GVF_SPIKE_FILTER
Unsigned
FILTER_GVF_SPIKE_FILTER_ENABLE Char RIW Enables or disables GVF spike filter.
Unsigned Defines the required number of consecutive
FILTER_GVF_SPIKE_FILTER_NO_FLOW_LENGTH Char RIW measurements with good quality before a measurement
is deemed valid and displayed.
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FILTER_GVF_SPIKE_FILTER_LENGTH

Unsigned
Char

R/W

This parameter is used when the device is 'Holding' a
previous measurement due to a new measurement with
bad quality. The definition of this parameter is the
required number of consecutive measurements with bad
quality before the device enters the 'No Flow' state and
displays dashes.

FILTER_GVF_SPIKE_FILTER_UP_COUNT

Unsigned
Char

R/W

Each time a measurement with bad quality is made 'Up
Count' is added to an entity called the quality counter. If
the quality counter becomes less than or equal to zero
then the present measurement is displayed. If the
quality counter becomes greater than or equal to ('Filter
Length' x 'Up Count') then the device is forced into a 'No
Flow' condition and displays dashes.

FILTER_GVF_SPIKE_FILTER_DOWN_COUNT

Unsigned
Char

R/W

Each time a measurement with good quality is made
‘Down Count' is subtracted from the quality counter. If
the quality counter becomes less than or equal to zero
then the present measurement is displayed. If the
quality counter becomes greater than or equal to (‘Filter
Length' x 'Up Count') then the device is forced into a 'No
Flow' condition and displays dashes.

FILTER_GVF_SPIKE_FILTER_PERCENTAGE

Float

R/W

After 'Percent Len' measurements with good quality
have been displayed a new measurement with good
quality is deemed valid and displayed when the
difference between the maximum and minimum of the
present measurement and (‘Percent Len' - 1) previous
consecutive measurements is less than the
measurement range (default of 27fps for Flow) times
(‘Percent' / 100).

FILTER_GVF_SPIKE_FILTER_FILT_PCT_WINDOW_LEN

Unsigned
Char

R/W

After 'Percent Len' measurements with good quality
have been displayed a new measurement with good
quality is deemed valid and displayed when the
difference between the maximum and minimum of the
present measurement and (‘Percent Len' - 1) previous
consecutive measurements is less than the
measurement range (default of 27fps for Flow) times
(‘Percent' / 100).
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SENSOR

SENSORHEAD_SERIAL_NUMBER Octet String R/W Sensor head Serial Number

SENSOR_THRESHOLD MAX Long R/W S_ets maximum threshold for sensor health diagnostics
(in A/D counts).

SENSOR_THRESHOLD_MIN Long R/W Sets minimum threshold for sensor health diagnostics
(in A/D counts).

SENSOR_SPACING

SENSOR_1 LOCATION Float R/W Starting point for sensor 1. Typically 0.

SENSOR_SPACING_1 2 Float R/W Distance in feet between sensor 1 and sensor 2.

SENSOR_SPACING_1 3 Float R/W Distance in feet between sensor 1 and sensor 3.

SENSOR_SPACING 1 4 Float R/W Distance in feet between sensor 1 and sensor 4.

SENSOR_SPACING_1 5 Float R/W Distance in feet between sensor 1 and sensor 5.

SENSOR_SPACING_1 6 Float R/W Distance in feet between sensor 1 and sensor 6.

SENSOR_SPACING_1 7 Float R/W Distance in feet between sensor 1 and sensor 7.

SENSOR_SPACING_1 8 Float R/W Distance in feet between sensor 1 and sensor 8.

SENSOR_SCALE_FACTOR

SENSOR_SCALE_FACTOR 1 Float R/W Scaling factor in volts per PSI for sensor 1.

SENSOR_SCALE_FACTOR_2 Float R/W Scaling factor in volts per PSI for sensor 2.

SENSOR_SCALE_FACTOR_3 Float R/W Scaling factor in volts per PSI for sensor 3.

SENSOR_SCALE_FACTOR 4 Float R/W Scaling factor in volts per PSI for sensor 4.

SENSOR_SCALE_FACTOR 5 Float R/W Scaling factor in volts per PSI for sensor 5.

SENSOR_SCALE_FACTOR_6 Float R/W Scaling factor in volts per PSI for sensor 6.

SENSOR_SCALE_FACTOR_ 7 Float R/W Scaling factor in volts per PSI for sensor 7.

SENSOR_SCALE_FACTOR_8 Float R/W Scaling factor in volts per PSI for sensor 8.

MEASURED_VALUES

FLOW_QUALITY Float R Measured flow quality.

FLOW_RATE_UNFILTERED Float R Measured flow rate in ft/s without any filtering applied.

PRESSURE Float Err]?t?ure as used in calculation of GVF in configured
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TEMPERATURE Float R Tem_perature as used in calculation of GVF in
configured units.
SOS_QUALITY Float R Measured SOS quality.
SOS_UNFILTERED Float R Measured SOS in ft/s without any filtering applied.
SOS FLOW_RATE Float R Measured SOS flow rate.
SOS_FLOW_QUAL Float R Measured SOS flow guality.
TLF Float R Measured True Liquid Flow in configured flow units.
TOTAL_TLF Float R Measured total TLF.
TLF_UNFILTERED Float R Measured TLF in ft/s without any filtering applied.
ANALOG 4 20MA_INPUT 1 Float R Measured analog input 1 in mA.
ANALOG_4 20MA _INPUT_2 Float R Measured analog input 2 in mA.
TOTAL ELOW ERACTION Float R Floating point fraction to be_ added to 'Total Flow Carry' *
- - 100 to calculate full resolution total flow.
Floating point fraction to be added to ‘Total TLF Carry' *
TOTAL_TLF_FRACTION Float R 100 to gaﬁculate full resolution total TLF. g
TOTAL FLOW CARRY Unsigned R Signed long portion (* 100) to be added to ‘Total Flow
- - Long Fraction' to calculate full resolution total flow.
Unsigned Signed long portion (* 100) to be added to 'Total TLF
TOTAL_TLF_CARRY Long R Frgction' togcglculate( full re)solution total TLF.
Unsigned
SYSTEM_STATUS Longg R Refer to manual for description of individual bits.
SENSOR_MAX_MIN
SENSOR_1_MAX Long R Sensor 1 maximum in A/D bins.
SENSOR_2 MAX Long R Sensor 2 maximum in A/D bins.
SENSOR_3_MAX Long R Sensor 3 maximum in A/D bins.
SENSOR_4 MAX Long R Sensor 4 maximum in A/D bins.
SENSOR_5_MAX Long R Sensor 5 maximum in A/D bins.
SENSOR_6_MAX Long R Sensor 6 maximum in A/D bins.
SENSOR_7_MAX Long R Sensor 7 maximum in A/D bins.
SENSOR_8 MAX Long R Sensor 8 maximum in A/D bins.
SENSOR_1_MIN Long R Sensor 1 minimum in A/D bins.
SENSOR_2_MIN Long R Sensor 2 minimum in A/D bins.

Copyright © 2010 CiDRA Corporate Services

20958-01 Rev 02

Page 5-18




Table 3 Transducer Block Configurations (Page 18)

SENSOR_3_MIN Long R Sensor 3 minimum in A/D bins.
SENSOR_4_ MIN Long R Sensor 4 minimum in A/D bins.
SENSOR_5 MIN Long R Sensor 5 minimum in A/D bins.
SENSOR_6_MIN Long R Sensor 6 minimum in A/D bins.
SENSOR_7_MIN Long R Sensor 7 minimum in A/D bins.
SENSOR_8_MIN Long R Sensor 8 minimum in A/D bins.
SENSOR_ALPHA
SENSOR ALPHA 1 Float R Relat_ive scale factor between signal magnitudes
- - acquired from each sensor.
SENSOR ALPHA 2 Float R Relat_ive scale factor between signal magnitudes
- - acquired from each sensor.
SENSOR ALPHA 3 Float R Relat'ive scale factor between signal magnitudes
- — acquired from each sensor.
SENSOR ALPHA 4 Float R Relat_ive scale factor between signal magnitudes
- - acquired from each sensor.
SENSOR ALPHA 5 Float R Relat_ive scale factor between signal magnitudes
- - acquired from each sensor.
SENSOR ALPHA 6 Float R Relat'ive scale factor between signal magnitudes
- — acquired from each sensor.
SENSOR ALPHA 7 Float R Relat_ive scale factor between signal magnitudes
- - acquired from each sensor.
SENSOR ALPHA 8 Float R Relat_ive scale factor between signal magnitudes
- - acquired from each sensor.
FIELDBUS_INFO
FIRMWARE_REVISION Octet String R Softing FBK firmware revision
PD_TAG Octet String R Fieldbus Physical Device Tag
DEVICE_ID Octet String R Fieldbus device ID
Unsigned
NODE_ADDRESS Char R Fieldbus node address
Unsigned
BLOCK_MODE_RB Char R Resource Block Mode
Unsigned
BLOCK_MODE_TB Char R Transducer Block Mode
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Appendix A EXAMPLE OF USING FOUNDATION
FIELDBUS HOST

Al Connection Setup
The following hardware was used for this example of a
connection setup:
e Softing FG-100 FF/HSE Linking Device
e Relcom FCS-PH-PL Fieldbus Power Hub
e 24V Bench power supply
e Transmitter with Fieldbus
The hardware was connected as follows:
Ethernet Fieldbus
PC v Linking v Power
Device Hub
A
24V Fieldbus ¥
Bench Supply SONARtrac
Figure 2 Example Connection Setup
A2 Using National Instruments Configurator

Tools provided by National Instruments (NI) allow a user to
import ‘DDL’ (Device Description Language) files to the
Configurator program to define how a device will appear.
These are very similar to HART DDL files. Note: This
document is not intended as a tutorial on the NI Configurator;
please reference the NI manual for that program.

Prior to running Configurator, you must first run the ‘Interface
Configuration Utility’ provided with Configurator. This allows
you to import the required files, and only needs to be done
once. You may then run Configurator.
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Prior to connecting the transmitter to the Fieldbus, the
Configurator will show a screen similar to the following:

,_l,: MI-FBUS Configurator{¥er 3.2} : FCP1
File E-LDPORT 1001 Configure  Wiew Window Help

[z] Show FE&P Grid | 2, Shiow Help

°|.%Ea|;,.-_,.%|:%%£ ||.-E|E;aSthFB.ﬁ.PE|

El-@ E-LD PORT 1001
------ . Metwork Par ameters
Schedule
------ E Function Elock Applicakion
'8 softing FG-100
# ROCK APPLICATION FBK__ 072000432

Figure 3 NI-FBUS Configurator

Once connected, a process will start where an address will be
assigned to the transmitter. This may take few minutes. An
hourglass will appear on the device icon while this is being
done:

el "". i % I §F =S

+- £ SONAR

Figure 4 SONAR Icon With Hourglass

The display on the transmitter will display an ‘F’ to indicate it is
connected to a Fieldbus network:

t------ gal/m
] 3551906 ga |

INITIALIZE MODE - e

Figure 5 Fieldbus Connection Indicated on Transmitter Display

Once the connection process is completed, the hourglass will
be removed:
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;:-_',"_NI—FBUS Configurator{¥er 3.2): FCP 1
File SOMAR - EdsDesk Corfigure  Wiew  ‘Window  Help

Show FEAP Grid |2, Show Help

QO & B L LIVY D@ aa| Bohowrsr E

[F-&=3 E-LDPORT 1001

Metwark Par amet ers

; Schedule

E Function Block Application

8% softing FG-100

# ROCK APPLICATION FBK_ 072000432

R & fSONAR Fd's Desk

Figure 6 NI-FBUS Configurator Display Example

Opening the SONAR object by clicking on the ‘+’ sign will open
up all the included ‘Function Blocks’ available:

,-',: NI-FBUS Configurator{¥er 3.2} : FCP1

File E-LDPORT 1001 Configure  Wiew wWindow  Help

Show FEAP Grid | P, Show Help

Q& &L L IBRE LD|m @ Wohowrser

: Schedule
----- E Function Block Application
% Softing FG-100
#‘ ROCK APPLICATION FBK_ 072000432
= [ SONAR - Ed"s Desk
~-#l Resource Block {REZ)
-l Configuration (STB)
- @l Flow Rate (AI)
[l GV¥F {AI}
i s0s {AI}
- @l Sensorhead Temperature (A}
-l Total FLow (AT}
-l Input 1 (AI}
-l Input 2 (AI)
-~ @l Input 3 (AT}
-l Input 4 (AT}
- @l Pressure (AD)
-~ @l Temperature (A0}
-l Output 1 {AD)
- @l Output 2 (AD)
-l Output 3 {AD)
@ PID{PID)

Figure 7 Opening Function Blocks Example
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Note: For this example descriptive names have been given to
the device. By default, the Function Blocks will be given

generic names.

On the setup an image to be displayed has been assigned and
the manufacturer info file (“mfr_info.txt”, part of the Configurator
program), which includes information about SONARtrac and
CiDRA has been modified. Double-clicking on the SONARtrac
icon brings up the following dialog box:

Device Properties ﬂ

CiDRA Corp

Sonar Flowmeter

SOMNARtrac

Manufacturer
Type
Category
Model Hame

H1 Device Class

MARLIFAC 1D
CEY_TYPE
CEY_REY
CD_REW

ITK. Yersion

FD Tag
Device 1D
Mode Address

Get more information from manufacturer's website.

CiDRA Corp
Sonar Flowmeter
Flow

SONARtrac

Basic Device

Ox0C1 OG0
0x0001
0x01

0x01

4.00

SOMARtrac - Ed's Desk
De1DCo000T FBEK__061800217
18 {12

Figure 8

Dialog Box Example

The dialog box includes a picture the user may change, a link
to the CIDRA website and a description of the device. The files
necessary for this can be found as part of the Fieldbus DDL

files.
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A3 Changing Settings With Configurator

Double-clicking on the ‘Configuration (STB)' or ‘Transducer
Block’ brings up the following dialog:

| SONAR - Ed's Desk : Configuration (STE} - |I:I|l|
apply Values
[Corfiguation (STE) | B B |G &5 43| K2
P [2(sec) =
0os II Auto
Process | [0 Eu:unfigl .-'f-.larmsl Diagﬂusticsl Trendsl Elthersl Block Infu:urmatiu:unl
Pararneter | Yalue | Type & E:
@ Tag Descrption &= (max ler
= @ Block Mode
T arget Suto
Actual B &ato
Permitted Ao | Q05
Marmal LT (sl
KN I— i
YWiite Changes Fead Al

Figure 9 Configuration (STB) Example

Clicking on the ‘Others’ tab and expanding the window will list
all the available settings for the transmitter shown on the
following page. The full list is found in Section 5.
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SONAR

Edl's Desk @ Condigusration (STH)

iy W
[Corbousionstel || %2 4 8200 @
F Peiock Updaed  [21wc] =]

005 [[aun

Process | L0 Coriig | Al | Diagrostics | Trends Dlnlmmml

| Vasue | Type & Exserstions | Hisl -
@ Stz Revaion 144 = Thee: reviseen lerved o Hree sl data sssocssted with Bhe funchion block. The revision wahse wall be incrementesd each time 5 stabic pasmete vahas in e block i changes
@ Shushogy L} = Tihoer sivabey Tk c2am ke uctnd b ety grougers off blocke. This dista o nol chechied of prosezsnd by the block.
Bl @ Usedste Evend
. rarafiaicnad [ ] & chocrabe erusersbon viech i bat 1o Unsckrowladged vleen on update ocours, snd pet 1o duckrosfadgad by & wiba bom & Fuman mbeidace deice o other sty v
Useiste Siate | rariislicrad =] A ahiscrate srumersbion whch grees an ndication of whether fhe slam haa bessneported
Tirves Stamp H:I AN FRE OfD: 00 (MMLTDMY & Thee: tire wohen evahustion of the black was stated and a chesnge in-slam/ewent skt e wasn destectad that is urvepontesd. The time stamp value vl e mantsired constar
Slatic Aew = lhuhﬂ:mdﬂuﬁmk#m:lncmmmdugﬂdmdubu%wﬂ Humhhmmdmmluhw_ﬂwﬁtbo—
Flatte brdes: “.'I m Tiree 0D iradecs of thee shatic paramener whobe change caused e sk, mirus: the FB staing rdes: I the update everd wan caused by a wite 1o mliple patanneless af tf
Bl @ Bl Alwen
o -r-r:u-:\cv m A ghoeratn srasmersbon vitech i b8 10 Unsckraowieciged wheen an sl ocourt. and pet bo Ak rowbdged by & wite Bom o baman s sce deracs of other artity vhech
Al Glats [+ - G [ ] & chocrabe srusmershon viech grees an ndication of whalher the slaf i actree ard witethes & Fag been sepoded
Tives Shaemp .] 1I| II (0 00 (MM A ] Tihee: tives wohier evashastion of the black was stafed and a chasnge in slamdewent thale vess defecied thet is urveported The Sme damp valus wall be et ared conslar
Subcodes [~ IS m Har enumerstion spssciing She coue of the sleit 1o B sepoiied.
Vs o m Thee: vashse of s amsorished parameter of the Gme the slert s deteched
B g Tiarnducer Discizny Enine A aleeciony thal speciie: the nusted and shafing Fdhoes of the data colecties in the ansducs block
tl:!wlﬂm =]
Etﬂmﬂm & aireciony that specihes the rumbes, slartineg indicees, and (<0 Ibam 10s of the data coollechions n eack hantduces wihin a ramaduces Block.
1 =
B g Cowiral
= wirite Coniol Enter wWiie Mode m Cioariroly abalily 1o vanbe snd commd Changes o Ranamitel confgurston.
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The top-left of the window shows the current state of the Transducer
Block — OOS (Out Of Service) or Auto:

7| SOMNAR - Ed"s Desk : Configuratiol

apply Yalues

[Configuration (STE) |2 & |

v Periodic pdates IE [sec) ﬂ

Figure 11 Transducer Block State

‘Auto’ indicates the device is running normally.

The bulk of the window lists the parameters, grouped by function, their
current value, the type and help text, as read out of the DDL file.
Values in gray are read-only.

To change a setting, you must first click on the ‘OOS’ button. The
transmitter display will indicate it is OOS by changing the ‘F’ indication
to a reverse ‘F’:

b - - - = — - gal/m
L] 3551906 ga I

INITIALIZE MODE S0-1.
Figure 12 Reverse ‘F’ Indicator
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The user may then select one or more settings to change by clicking
on them, changing a value, and then clicking the ‘Write Changes’
button when done.

# SONAR - Ed's Desk : Configuration (STE} - IEIIEI

apply Values

[Configuration (STE) | & &

Rz =R =L

IE [zec] ﬂ

F'ru:u:essl [0 Eu:unfigl .-'f-.larmsl Diagﬂusticsl Trends  Others |BID::kInfu:urmatiu:un|

Farameter | Walue | Type & Extensions | Help :I
— 505 Gas Constant Selection  Air Congt Ea Celect:
505 Specfic Gravity Selection s/ ater Const [ | Selects
— 505 Ligud Sound Speed Sele'a/ater Const Ea Celects
505 Gas Constant 287 koK) [ | [az co
505 Specific Gravity 0997 [ | Thiz pz
— 505 Liguid Sound Speed 4310, 4 fris [ | Fure pt
— 505 Polytropic Exponent 14 [ | Fualytro
= 505 Liguid Density 297 Calculz

B @ Ervironment
505 Temperature Input SelectFised [ | Selects
— 505 Prezzure Input Selection Fiked Ea Selects
505 Temperature Uitz “F [ | Selects
=505 Pressure Urits pEig Ea Celect:
505 Process Temperature 77 [ | Consta
— 505 Process Pressure 0 5 | Conszta
dsltitude Uitz ft [ | Selects
— Aaltitud e ] ' Altibude
El @ Dizplay

é} ot alume L nits e Selects
= Flow Time Units ik [ | Selects
— Flow Low Cutoff Percentage 0% 5 | Lot flio
— Flow High Cutoff Percentage 100 & [ | High flc
— Flow Custorn Bage Yolume Unilgallan Ea Sehects
— Flow Cusgtorm Baze Time Unit - min [ | Selects
= Flowe Custorn Volurme Uit Labegal Ei(maz len = 3) Three «
— Flows Cusgtomn Time Unit Label  m @ [max len = 2] T ck
= Flowe Custorn Yolurne Uit bulki1 5 | Scale
= Flows Cusgtorn Tirme Uit bultipliel [ | Scale & o
L. Ol Mhaa=libas s e - [m] = ==

< | L'I_I

<'W'rite Changes > FRead Al

Figure 13 Selecting Settings, Changing Values and Writing Changes

The asterisk next to the setting indicates it will be modified. If you
select more than one thing to change, the modified parameters will be
highlighted in yellow.

Once the changes are written, the asterisk and yellow highlight will be
removed.
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A3.1

A3.2

It is important to note that ‘written’ simply indicates that changes have
been sent and acknowledged by the transmitter, but NOT written to
FLASH vyet.

Changes to FLASH

To write the changes to FLASH, click the ‘Auto’ button. All changes
must be accepted before hitting the ‘Auto’ button, or changes will not
be written, and Configurator will indicate an error has occurred.

When the ‘Auto’ button is clicked, the transmitter validates all changes
made and will modify anything that is invalid back to its previous
value. The only way this is indicated is that Configurator will show the
previous value.

No error messages are displayed. The user must confirm that
changes were accepted by inspecting what Configurator shows after
returning to ‘Auto’ state and the device is given time to update the
Configurator display.

Undoing Changes

To undo changes without saving them, click the ‘Auto’ button, then the
‘Read All’ button. Configurator will remove the asterisk and refresh
the value that was changed.
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A4 Creating a Function Block Application (FBAP) to
Transmitter

This example requires the addition of another Softing FBK board
running their ‘Rock’ application, and will have the Rock send pressure
values to the transmitter. Simply connect the Rock device to the
Fieldbus power hub.

Using Configurator:

Click the “Show FBAP” button
Drag “Analog Input” from Rock to FBAP
Drag “Analog Output 1” from SONARtrac to FBAP

Select wiring tool and wire OUT from Rock Al to CAS IN on
SONARtrac AO as shown:

5 NI-FBUS Confiquraton(Ver 3h2) i FOPL - [E-LD PORT 1001 1 Function Block Applcation] =100
T ple [ Cofigre Zoom Wew Wrdow Heb =l x]
| it Fier it | 7St itice
O & @ 8 L %% DR Beewse 5 looimetome 2 [Sdelmet HO ke al=AQE -
= mm ELDF0RET 1001

W Netrscrk P aematers Puries Tescd -

] Schesduls

H Funchion Bock Appkcation

' Sefting FG- 100

=) RODCE APPLACATION FBE __DT2000432
i RESOANECE FBE__ O TP00083E {RBE)
AL TRANSDUCER  FEE_ 072000437 JAITH)
@ DI_TRAMSDUCER  PHE__ 072000412 {00}
@ AD_TRAMDINER  FBE__OTZ00043F (A0TH)
@ DO_TRAMNSDINER  FBE_ 072000432 (DOTH)
o PR FEE __ DTS04 3EE | FID)
 SRALOGINPUT FE__OT200043Z [AL)
@ DISCRENE_INFUET  FEE DTS04 (D)

ey T @ AWALDO_INHIT  FEE_ 073000452 (BDANALOO_OUTHUT | FEK__ 061800217 (AH

i DrSCRENE_OUTPUT FEK__ 070043 (D) 0T s Bl BT

= O SINAR s FHE __ [ EHE =
A RISDURECE  PIN_(SG1DOOE1T (ROZ) ,:1"_:;; ﬁ""ﬁ“—' T
@ SONARTRAL _TH  FEE_ OG18SDOZET { ATTE) i v s
@ ANALOG_INPUT | FESE_ 06 1SS T (AT} Se— Trems
@ ANALOG_INPUT _?  FEX_ 06 DS T (AT} L

@ ANALDG NPT 3 PR OSSN T (AL)
i AMALDG_PPUT 4 FBX__ GG 1SIOTIT (AT}
A ANALDG DTS FEE_ O61S00FET (AT)
_PPUT G Pee_ o imon 7 (A}
LG _INPUT 7 FBIE_ D 1BO0Z 1 T (AT}
MALOG_PMPUT _B  FEI__ 06 1S00 1T (AT}
AMALOG_IMPUT 9 FEX_ 06180017 (AT}
G _OUTPUT | FEX__ (680217 (85
ANALDG DUTPUIT ¥ FBE__DE1800217 (A0)
AMALDG_DUTPLIT 3 FBK__ 061800217 (AD)
AMALOG _DUTPLIT 4 FOK__06100031 7 (AD)
AMALDG_DUTPUIT_S FIK__ 06100031 7 (A0) J:I
*

FiD FIE __ {0 1 D20 T { PID u I
[Poriter wused For moving and resreg obmcts RO LT BRI F;

I.HIIHEI.'-

Figure 14 Creating a Function Block Application (FBAP) to Transmitter
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Double click the Al block in the FBAP window

(If TARGET>MODE_BLK is not OOS, click auto, then OOS quickly to
change TARGET in MODE_BLK to OOS)

On the Process Tab, set CHANNEL to 0x0002

On the Scaling Tab, set L_TYPE to Indirect

Click the Write Changes button

Click Auto button

Close Al window

Double click the SONARtrac AO block in the FBAP window

On the Process Tab, set CHANNEL to 10 (0x000a)

e On the Options tab, set SHED_OPT to “normal shed normal
return” (sic)

e Click Write Changes button
e Click Auto button
e Close AO window

A5 Download the Configuration

Click ‘Configure’ on main menu
Select 'Download Configuration...’
Check the ‘Clear Device’ checkbox
Click the ‘Download’ button

x
o | Choose object to download
% _ IEntire Configuration j
2 Dot I@E-LD PORT 1001
[ ‘wiite Cortained Block Parameters

‘ ‘ ‘ ¥ Clear Devices
1' q‘ft i v futomatic Mode Handling

<8 w % I~ ‘Ferify and Diff Canfiguration L"“*Mﬂl

Ready for download.

Cloge | Help I

Figure 15 Download Configuration
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The ‘Pressure Input Select’ in the transmitter must be configured using
Configurator, the transmitter front panel, or INI editor for the
transmitter to use the pressure input. The pressure can also be
displayed on the transmitter front panel if desired.

When completed, verify the transmitter is receiving pressure from the
Rock device — the pressure value ramps from 0 to 100.

The user can also disconnect and re-power the setup to see that the
transmitter is still receiving pressure, as this is now saved in the
FLASH of the Fieldbus devices.

Note that this configuration is specific to the two Fieldbus devices
(transmitter and Rock device) downloaded to. If you change to a
different transmitter, for example, you must download a new FBAP to
the Rock and that transmitter.

Copyright © 2010 CiDRA Corporate Services Page A-12
20958-01 Rev 02



Appendix B

Bl

EXAMPLE OF USING PROFIBUS HOST

Connection Setup

Note: The default address is 126. User should change address
from 126 to an unused address following connection to the
Profibus Network.

The following hardware were used for this example
e Siemens CP 5611 Profibus interface card

e Siemens FDC 157 DP/PA Coupler
e Bench power supply
e Passive sonar transmitter with Fieldbus / Profibus

The connection used was:

PC With
Siemens CP
5611 card

Serial Cable Profibus PA
Transmitter
v DP/PA v
Coupler
A
20V

Bench Supply

Figure 16 Example Connection Setup

B2 Making Changes to Transmitter Using a Profibus
Host
To change the configuration of transmitter using a Profibus Host,
perform the following steps:
e Place the Transducer Block Out Of Service (O0S)
e Write any changes to the variables
e Place the Transducer Block to Auto Mode
When the transmitter is placed into Auto Mode, it will validate any
changes made. Invalid changes will be returned to their previous
value.
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B3 Using SIMATIC Manager / PDM
Note: This document is not intended as a tutorial on SIMATIC;
reference the Siemens manual for that program.
Tools provided by Siemens allow a user to import ‘EDDL’ (Enhanced
Device Description Language) files to the SIMATIC program to define
how a device will appear.
The user must run ‘Manage Device Catalog...”. This allows the user
to import the required files, and only need to be done once.
& SIMATIC PDM Manage Device Catalog
Sowce:  |C\MyPropects\SonarT rac\F ieldbus\Profibus PAVED DL Browse.. | |
Device type: Abot |
= [ PROFIBUS PA
= O Sensgas Help
= [ Pressure
DR
Sat..
Select 3
Deselect al
Information on the Device lype:
Alinbade Walue s
Harme SOMNAR
Descaipton SOMaR
M arwsf acthuner
Commuricaion PROFIBUS PA
Catalogpositon Sensors - Presswe
Drdeddumbsar b
< >
Figure 17 Using SIMATIC Manager / PDM
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Setup the communication to the DP/PA coupler using the ‘Set PG/PC
Interface’ option. The following are the settings for the Coupler used
in this example:

Properties - CP5611{PROFIBUS) x|

PHDHBUS]

Station Parameters

v PGEAPC iz the only mazter on the bus

Addre ss: n =i
B
Timeout; 1z -

M etwork, Parameters

T ransmission rate: 45 45 kbpe v

Highest stabion address: 1268 -
Prrofile:
Stardard
|dzer-Defined
Buz Parameters. .. |
=

i A smesp A

(] | Default | Canicel | Help |

Figure 18 Communications Setup
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Create a new project in SIMATIC Manager, or add the device to an
existing project:

B sueiaTic Mapager - [ Tesroj [Process Device Metwork Vi) - C2WProgram FRes\SIERENASTEP DS FprojiTestProf]
£ Ele Edt Jreet Yew Opions Window el

- o
0= BP | a=-Em e RE20 W
= BA TeuFro @EoneR
= oy Nea
- T
e

CPES1 LPROFIEUE)

Figure 19 Setting up Project
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Opening the device will launch SIMATIC PDM which will then allow
modifying and displaying all the variables available in the transmitter.

SIMATIC PDM - SONAR [Project: TestProf - C:WProgram Files\SIEMENSASTEP 7AS FprojsTesaProj]

Rl |

>
Woaaeston | MM ]

[ Jpre—rm— || __- I ]

wass FL for halp, (Msinksnance
Figure 20 Transmitter Variables
Update the information by clicking on ‘Upload to PG/PC’. Data will be
read from the transmitter. The ‘PA’ LED will flicker on the DP/PA
coupler.
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B4 Changing Transmitter Settings with SIMATIC

To modify settings, you must first change the ‘Target Mode’ to ‘O0S’:

» Transducers
» » SONARTHB
» » » Mode
Target Mode AUTO ~|

Actual Mode ALTO
» w» » Control Out of Semice (0/FS)

—~

Figure 21 Changing Target Mode to ‘O0S’

Select OOS from the drop down and click the ‘Download to Device’
button to update the Target Mode. The ‘P’ indicator on the transmitter
will change to reverse to indicate ‘write mode’ is enabled. Click the
‘Upload to PG/PC’ button again to update the ‘Actual Mode’.

Note: Failing to ‘Upload’ after making changes may cause errors
‘Downloading’ to the device due to a mismatch between the
device and SIMATIC.

Now the user can change any transmitter settings by either typing in
new values or selecting options from a dropdown.

B5 Saving Changes to FLASH

When all changes are complete, click ‘Download to Device’, ‘Upload to
PG/PC’, then set ‘Target mode’ to ‘Auto’, and ‘Download’ again. The
reverse ‘P’ will change and the changes will be set in the meter.

When ‘Target Mode’ to ‘Auto’ is set, the transmitter validates all
changes made and will modify anything that is invalid back to its
previous value. If a value is invalid, the user may receive an error
from SIMATIC. Perform an ‘Upload to PG/PC’ to read back what is
currently set in the transmitter.
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