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Introduction

INTRODUCTION

The FP302 belongs to the first generation of Foundation Fieldbus devices. It is a converter mainly
intended for interfacing a Fieldbus System to a Pneumatic valve or actuator. The FP302 produces a
3-15 psi or 3-30 psi output proportional to the input received over the Fieldbus network. The digital
technology used in the FP302 enables an easy interface between the field and the control room and
several interesting features that reduce considerably the installation, operation and maintenance
costs.

The FP302 is part of Smar's complete 302 line of Foundation Fieldbus devices.

Fieldbus is not only a replacement for 4-20 mA or intelligent / smart transmitter protocols, it contains
much more. Fieldbus is a complete system enabling distribution of the control function to equipment
in the field.

Some of the advantages of bi-directional digital communications are known from existing smart
transmitter protocols: Higher accuracy, multi-variable access, remote configuration and diagnostics,
and multi-dropping of several devices on a single pair of wires.

Using Fieldbus technology, with its capability to interconnect several devices, very large control
strategies can be designed. In order to be user friendly, the function block concept was introduced
(users of Smar CD600 should be familiar with this, since it was implemented many years ago). The
user may now easily build and overview complex control strategies. Another advantage is added
flexibility; one can edit the control strategy without having to rewire or change any hardware.

The FP302, like the rest of the 302 family, has several Function Blocks built in, like PID controller,
Input Selector and Splitter/Output Selector, eliminating the need for separate device. Such features
improve the communication quality and thereby less dead-time and faster control, not to mention the
reduction in cost.

When designing the entire 302 line of Fieldbus devices, Smar considered the needs of both small
and large systems. They have in common being able to act as a master on the network and be
configured locally using a magnetic tool, eliminating need of a configurator or console in many basic
applications.

Get the best result of the FP302 by carefully reading these instructions.
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WARNING

This manual is compatible with version 3.XX, where 3 denote software version and XX software
release. The indication 3.XX means that this manual is compatible with any release of software
version 3.

Waiver of responsibility

The contents of this manual abides by the hardware and software used on the current equipment
version. Eventually there may occur divergencies between this manual and the equipment. The
information from this document are periodically reviewed and the necessary or identified corrections
will be included in the following editions. Suggestions for their improvement are welcome.

Warning

For more objectivity and clarity, this manual does not contain all the detailed information on the
product and, in addition, it does not cover every possible mounting, operation or maintenance
cases.

Before installing and utilizing the equipment, check if the model of the acquired equipment complies
with the technical requirements for the application. This checking is the user’s responsibility.

If the user needs more information, or on the event of specific problems not specified or treated in
this manual, the information should be sought from Smar. Furthermore, the user recognizes that the
contents of this manual by no means modify past or present agreements, confirmation or judicial
relationship, in whole or in part.

All of Smar’s obligation result from the purchasing agreement signed between the parties, which
includes the complete and sole valid warranty term. Contractual clauses related to the warranty are
not limited nor extended by virtue of the technical information contained in this manual.

Only qualified personnel are allowed to participate in the activities of mounting, electrical connection,
startup and maintenance of the equipment. Qualified personnel are understood to be the persons
familiar with the mounting, electrical connection, startup and operation of the equipment or other
similar apparatus that are technically fit for their work. Smar provides specific training to instruct and
qualify such professionals. However, each country must comply with the local safety procedures,
legal provisions and regulations for the mounting and operation of electrical installations, as well as
with the laws and regulations on classified areas, such as intrinsic safety, explosion proof, increased
safety and instrumented safety systems, among others.

The user is responsible for the incorrect or inadequate handling of equipments run with pneumatic
or hydraulic pressure or, still, subject to corrosive, aggressive or combustible products, since their
utilization may cause severe bodily harm and/or material damages.

The field equipment referred to in this manual, when acquired for classified or hazardous areas, has
its certification void when having its parts replaced or interchanged without functional and approval
tests by Smar or any of Smar authorized dealers, which are the competent companies for certifying
that the equipment in its entirety meets the applicable standards and regulations. The same is true
when converting the equipment of a communication protocol to another. In this case, it is necessary
sending the equipment to Smar or any of its authorized dealer. Moreover, the certificates are
different and the user is responsible for their correct use.

Always respect the instructions provided in the Manual. Smar is not responsible for any losses
and/or damages resulting from the inadequate use of its equipments. It is the user’s responsibility to
know and apply the safety practices in his country.
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Installation Flowchart

Installation Flowchart
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Section 1

Genera

Mounting

INSTALLATION

The installation carried out in hazardous areas should follow the recommendations of the IEC60079-14 standard.

The precision of global measuring and control depends on many variables. Although the converter
has high-level performance, an adequate installation is necessary for best profiting from the device
benefits.

From all the factors possibly affecting the precision of converters, environmental conditions are the
most difficult to cope with. However, there are ways to reduce the effects of temperature, humidity
and vibration.

The FP302 circuit contains a sensor that compensates temperature variations. On the field, the
effect of temperature variation is minimized due to this characteristic.

The effects from temperature variation can be reduced by installing the converter in areas protected
from ambient changes.

In warm conditions, the converter must be installed in a way that avoids the maximum possible the
direct exposition to solar rays. Also should be avoided the installation near high temperature lines or
vases.

Thermal insulation should be used to protect the converter from external heat sources, if necessary.

Humidity is enemy to electronic circuits. The electronic housing cover o-rings must be set correctly
mainly on areas with high relative humidity rates. Avoid removing the housing covers on the field, as
each time they are open, more humidity penetrates in the circuits.

The electronic circuit is wetness-proof coated, but constant exposition to open air may impair this
protection. By the same token, keep covers shut, since every time they are removed corrosion may
deteriorate the housing threads, as this area is not painted. Use adequate sealant on the electric
connections according to sealing method and the hazardous area classification to avoid the
penetration of moisture.

IMPORTANT

Avoid using sealant tape on air inlets and outlets, as this type of material may release residues and block
them, and spoil the device performance.

The converter is practically insensitive to vibrations, although it is recommended not to install it near
to pumps, turbines or equipments that produce excessive vibration.

The converter is designed to be light and robust together. This makes its mounting easier and can
be done in a 2” pipe, wall or panel. By using an adequate mounting bracket, it can be mounted in
different positions.

Make sure the FP302 is mounted in a way that dust and particles do not obstruct the vents.

The FP302 has filters to protect the in-coming supply pressure and the vent, which must be kept
clean. In case of impurity building, replace the filter (consult the recommended spare part),

For more visibility, the digital indicator may rotate at 90” angles, as well as the electronic housing,
for better display reading and visibility.

11
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Pneumatic Connections

The instrumentation air must be of better quality than industrial compressed air. Humidity,
suspended particles and oil can temporarily harm the device performance or definitely, if the internal
parts can be damaged.

In compliance with the ANSI/ISA S7.0.01 - 1996 - Quality Standard for Instrument Air standard, the
instrumentation air must bear the following characteristics:

Dew Point 10° C below the minimum registered temperature.

Size of particles 40 pm (maximum).

Oil content 1 ppm w/w (maximum).

Contaminants Must be free from corrosive or inflammable gases.

The standard recommends that the compressor inlet is in a place free from process spills and uses
the adequate filter. Also, that non-lubricated compressors are used to prevent contamination from
lubricant oil. When lubricated compressors are used, there must be means to clean the
contaminated air.

It is recommended the periodical filter cleaning, and more frequent ones in case of bad
instrumentation air quality.

For an output signal from 3 psi (0,2 bar) to 15 psi (1 bar), it is required a minimum air supply of
18 psi (1.24 bar) and a maximum 100 psi (7 bar) supply.

For an output signal from 3 psi (0,2 bar) to 30 psi (2 bar), it is required a minimum air supply of
40 psi (1.4 bar) and a maximum 100 psi (7 bar) supply.

To get a maximum output pressure value, the converter requires the minimum necessary pressure described
above

An excessive pressure supply, above 100 psi, may be harmful.

The air pressure supply for the FP302 must be a minimum of 18 psi and a maximum of 100 psi. If
this condition cannot be met, an air pressure regulator is recommended.

The air supply inlet is marked with “IN” and the outlet with “OUT” (See figure 1.3 - Converter
Dimensional Drawing and Mounting Position)

The air supply inlet and outlet connections are ¥z “ NPT threaded. Before connecting the piping,
purge the lines completely. There must be no leaks, mainly on the outlet. Check all piping parts and
connection for leaks. Use good sealing practices before operating the equipment. Thread sealants
are recommended instead of PTFE (Teflon) sealant tape.

The vent is used to exhaust the air to relieve the output pressure. This vent must never be
obstructed for better air flow.

In case of loss of pressure supply, the output will drop near 0 Kgf/cm3 (0 psi). If the pressure is kept,
but communication is lost, the output may be pre-configured for a free value or a safe value.

1.2



Installation

Electric Connection

To access the terminal block, remove the Electric Connection cover. This cover can be locked with
its locking screw. To release it, rotate the locking screw clockwise.

COVER
LOCKING
SCREW

HOUSING ROTATION
SET SCREW

Figure 1.1 - Cover Locking Screw
The access of signal cables and their connection to the terminals are done through one of the two
orifices in the electronic housing, by linking them to a electric conduit o cable clamp. The conduit
threads must be sealed according to the required method. The unused orifice must be sealed with a
plug or sealant.

The electrical orifices must be connected in a way that prevents humidity inside the device. After
completing the connections, shut the device cover to avoid humidity.

The terminal block has screws to receive fork or eye terminals.

POWER
SUPPLY ——
TERMINALS = X GROUND
L@Jé TERMINAL
® @
B B

COMMUNICATION
TERMINALS

Figure 1.2 — Electric Connections

The unused cable entries should be plugged and sealed accordingly to avoid humidity entering, which can
cause the loss of the product’s warranty.

1.3
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AIR INPUT

14"NPT

PLUG

83

206.7
(8.14) 113

ALLOW 150 MM MINIMUM FOR LOCAL

ZERO AND SPAN ADJUSTMENT WITH

(4.45)
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Z ) ELECTRICAL
77N E BRI
{\;«« ey C/m/fo = CONNECTION
158 % \
T N 7

COMMUNICATIONS
TERMINAL -> 3

@3.27)
3]

INPUT PRESSURE
1/8"NPT

207.4
(8.16)

OUTPUT PRESSURE
1/8"NPT

306.3
(12.06)

AIR OUTPUT
1/4"NPT

114.6

@.51)
Figure 1.3 — Converter Dimensional Drawing and Mounting Position

For more convenience, there are three ground terminals: an internal one, close to the terminal block
and two external ones, located near the conduit inlet.

The FP302 uses the 31,25 Kbit/s voltage mode for physical signalization, and the other devices on
the same bus must use the same signals. All devices are connected in parallel on the same line.
The several Fieldbus devices can be connected on the same bus.

The FP302 is powered via the bus. The number of devices to be connected on the same bus is 15
for non-intrinsically safe installations.

In classified areas, the number of devices is limited by the intrinsic safety restrictions.
Avoid passing the signal wiring through conduits with power cables or electric commuters.

The FP302 is protected against reverse polarity and can support £ 35 Vdc without being damaged.
The reverse polarity does not damage the equipment; however, it will not work.
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Installation

Network Configuration and Topology

N
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Figure 1.4 - Bus Topology
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Figure 1.5 — Tree Topology
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Installation in Hazardous Areas

See Appendix A for further information.

1.6



Section 2

OPERATION

Output Module Functional Description

The output module main parts are: pilot, servo, pressure sensor and output control circuit.

The pneumatic part is based on a well known technology: pneumatic relay and the nozzle-baffle set,
according to the schematic drawing on Figure 2.1.

PIEZO
RESTRICTION BAFFLE
— T T~
PILOT
= o NOZZLE

/S /7 /S /S S S S S S S S S S
S S S S /S /S S S JSS S S S S S S S
s/ — SIS S S S S S S
7/ / /S /S S S S S S S S S S

JOLE00] Felor =5 PILOT CHAMBER

[ ===
AN NN NN NN AN AN
PILOTS DIAPHRAGM NN ilil\j ==\ N SPRING 1
N\ N\ M\ ANAN AN
N\ ANRNIN AN
= >
OUTPUT PRESSURE B i — VENT
/ /
DIAPHRAGM ] £ e
AN
VN OUTPUT CHAMBER

2 pOU‘TF y

AIR SUPPLY ; o OUTPUT SIGNAL
JS S S S S S S

SPRING 2

S S S S S S S S S

Figure 2.1 — Pneumatic Transducer

A piezoelectric disc is used as a baffle at the pilot stage. The baffle is deflected when it receives a
voltage through the control circuit. Approaching or moving away from the piezoelectric disc causes a
variation on the small air flow passing through the nozzle and changes the pilot chamber pressure,
which is called pilot pressure.

The pilot pressure, for being too low, must be amplified. This is performed in the servo section,
which works as pneumatic relay. The servo section has a diaphragm in the pilot chamber and a
smaller output diaphragm in the output chamber. The pressure pilot, when applied on the pilot
diaphragm results in a force equal to the pressure on the output diaphragm, when in balance.

When an increase is required in the output pressure, the baffle will move away from the nozzle
according to value set, and the correction is carried out as described above. Spring 1 forces the
valve downwards and increases the output pressure until it reaches a new balance.

If a decrease in pressure is required, the baffle will approach the nozzle and the pilot pressure will
increase. The valve will close through the spring 2 and the diaphragms will be pushed upwards by
the stronger output flow and pilot pressure.

The air in the system relieves the output pressure through the vent, decreasing the output pressure
until reaching balance again.
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Functional Electronic Description

The FP302 CPU receives the required output level through the Fieldbus network. The CPU supplies
an electronic setpoint signal to the control circuit. The control circuit also receives a feedback from a
pressure sensor on the FP302 outlet.

Each block function will be described below.

MAIN CIRCUIT BOARD

LOCAL
FIRMWARE ADJUST
DOWNLOAD
INTERFACE ﬁ H HH H
SUPPLY EEPROM L
FLASH (<l CPU
— EEPROM
POWER
()—1 SUPPLY RAM < RAM
<Gy . DISPLAY
CONTROLLER
O— RECEIVER COMMUNICATION
FILTER 0 CONTROLLER 0
AND SIGNAL A 4
SHAPING
D/IA
B ] |
! !
! — !
| !
‘ EEPROM |
| CONTROL |
! |
! ‘ !
! TEMPERATURE |
| SENSOR OUTPUT |
\ ISOLATION| | PRESSURE | |
| SENSOR | |
! !
! 4 |
CONTROL BOARD v
AR PIEZO
- FLOW N
St’;:,')'v > RESTRICTION > FAFTER
~ » OUTPUT
» BOOSTER > CRESSURE

TRANSDUCER ASSEMBLY
Figure 2.2 — FP302 Block Diagram
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Operation

Power Supply
The FP302 converter circuit is bus powered via the transmission line (two-wire system).

Communication Controller
Controls the line activity, modulates and demodulates communication signals and inserts or erases
initial or final delimitators according to the Fieldbus protocol.

Central Processing Unit (CPU), RAM and PROM

The CPU is the converter intelligent part and is responsible for the management and executing
operation of the block, self-diagnosis and communication. The program is stored in the PROM. For
the temporary storage of data, the CPU has an internal RAM. The CPU has a non-volatile internal
memory (EEPROM) that store data that must be retained in case of power failure. Examples are
data calibration, configuration and identification.

Display Controller
Receives data from the CPU and send them to liquid crystal display.

Local Adjustment

Two switches are magnetically activated via the magnetic configuration tool without any external
electric or mechanic contact. There is no need for opening the housing cover to access the Local
Adjustment.

D/A Block
Receives the CPU signal and convert it into an analog voltage used by the control block.

Control Block
Controls the output pressure, while supplying voltage to the piezoelectric disc, according to the data
received from the CPU and the pressure sensor feedback.

Isolation
Its function is to isolate the Fieldbus signal from the piezoelectric signal.

Output Pressure Sensor
Measures the output pressure and sends a feedback to the Control Block and the CPU.

Temperature Sensor
Measures the temperature on the transducer board.

EEPROM
Non-volatile memory that stores data when the FP302 is reinitialized.

Nozzle-Baffle
This unit converts the piezoelectric movement inside a pneumatic signal to a pressure control in the
pilot chamber.

Restriction
The restriction and the nozzle form a pressure divisor circuit. The restriction reduces the supply
pressure to activate the nozzle-baffle system, as described above on Output Module Functional
Description.

Booster
The booster amplifies the pressure changes that occur before the pressure restriction into bigger
values with the bigger air volume as described on Output Module Functional Description.

2.3
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Section 3

CONFIGURATION

One of the many Fieldbus advantages is that the device configuration is independent from that of
the configurator or manufacturer. The FP302 can be configured through a third-party terminal or an
operational console. The following text is not meant for any particular configurator and this
information are applicable to any type. However, as Smar has its own Syscon configurator, the
examples and illustrations are based on this device.

The FP302 is essentially an output transductor block. Moreover, the equipment has several auxiliary
blocks allowing the user to apply basic or advanced configurations.

The FP302 includes a set of 19 blocks, as shown below. The complete description and configuration
of all FP302 blocks are described on the Functional Block Instructions Manual available on the Smar
internet page at http://www.smar.com/fieldbus.asp.

In addition, the FP302 makes possible using block dynamic instantiation. This resource offers more
flexibility to build control strategies for the FP302.

RESOURCE DESCRIPTION
RESOURCE - This block contains data specified for the hardware

RS associated to the resource.
TRANSDUCER
— BLOCKS ‘ DESCRIPTION ‘
DIAG DIAGNOSTIC TRANSDUCER — Supplies online measuring of the block
execution time, checks the links between blocks and other features.
DISPLAY TRANSDUCER - This block is supported by devices with LCD
DSP display and can be used to monitor and to configure local block
parameters.

DESCRIPTION

OUTPUT ‘

TRANSDUCER BLOCK

FIELDBUS PRESSURE TRANSDUCER - This is the FP302 transducer

FP302 block — a Fieldbus Pressure Converter.

CALCULATION AND
CONTROL DESCRIPTION

FUNCTIONAL BLOCKS

PID CONTROL - This is a standard block with several features, as:
PID setpoint treatment (value limitation and rate), filter and PV alarm,
feedforward, output tracking and others.

OPTIMIZED PID — Has all PID features, plus bumpless transfer from

EPID manual mode to automatic mode or standard impact plus bias.
ADVANCED PID — Has all Standard PID features, plus bumpless transfer
APID option or standard impact from manual mode to automatic mode and bias,

adaptable gain, Pl sampling, dead error zone, special error treatment, ISA
or parallel algorithm.

ARITHMETIC - This block calculates some ready-to-use pre-defined
ARTH equations for use on applications like flow compensation, HTG
compensation, rate control and others.

DIVISOR - This block is used on two typical applications: split range and
SPLT sequiencial. Receives the PID block output, processing it according to the
selected algorithm and generates the values for two analog block outputs.

SIGNAL CHARACTERIZER - Has capacity process two signals, based
on the same curve. The second input has an option to exchange “x” for "y “
and provides an easy way to use the inverted function, which can be used
to characterize the return.

CHAR
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CALCULATION AND
CONTROL DESCRIPTION

FUNCTIONAL BLOCKS

INTEGRATOR - Integrates a variable in relation to time. There is a second
INTG flow input that can be used for network flow totalizing, volume/mass
variation in vessels, and flow reason accurate control.

ANALOG ALARM — This alarm block has limits of static or dynamic alarm,
AALM hysteresis, temporary expansion of alarm limits in setpoint steps to avoid
undesirable alarms, two level of alarm limits and delay for alarm detection.

INPUT SELECTOR - This block has four analog inputs selected by the
ISEL input parameter or according to a criterion rated for good, maximum,
minimum, medium and media.

SETPOINT RAMP GENERATOR - This block generates the setpoint in
SPG time function. Typical applications are temperature control, batch reactor,
etc.

TEMPORIZER AND LOGICAL - This block has four discrete inputs
processed by a logical combination. The selected temporizer for the type of
process, works on the combined signal input to produce measuring, delay,
extension, pulse or debounce.

TIME

LEAD-LAG - This block provides a dynamic compensation for a variable.
It is normally used on feedforward control.

OUTPUT SELECTOR / DYNAMIC LIMITATOR — Has two algorithms:
Output Selector — selects the output through a discrete input.

Dynamic Limitator — this algorithm was especially developed for double
crossed limit in combustion control.

LLAG

OSDL

CONSTANT — Provides analog and discrete output parameters with

CT
constant values.

FUNCTIONAL BLOCK DESCRIPTION

OUTPUT

ANALOG OUTPUT - The AO block provides an analog value to generate
AO an analog output signal. It produces a value and rate limit, scale
conversion, failure status mechanism among other features.

Transducer Block

The transducer block isolates the function block from the I/O hardware, as sensors and actuators.
The transducer block controls the 1/0 using the manufacturer’s specific implementation. This makes
possible for the transducer block to execute its tasks and obtain data from the sensors without
overloading the function block currently in use. It also isolates function blocks from some specific
factory characteristics. When accessing the hardware, the transducer block may receive 1/O data or
transmit control data to it. The connection between the transducer block and the function block is
called channel.These blocks can exchange data through their interface. In addition, the interface
with functional blocks works through one or more I/O channels whatever the implementation is.

Normally, the transducer blocks execute functions like: linearization, characterization, temperature
compensation, data control and exchange with the hardware.
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Output Functional Block Scheme
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The Analog Output Block is a functional block used by the equipment working as element on a
control loop, as valves, actuators, positioners etc. The AO block receives a signal from another
functional block and transmits the result to an output transducer through an internal reference
channel.

To configure the communication channel on the FP302, the CHANNEL parameter must be adjusted
on the value “1”.

The AO block uses the XD_SCALE to convert the SP value to the engineering unit expected by the
transducer block output, which is also the same as the engineering unit of the reading value.

Transducer Block Configuration

Every time a field device is selected on the SYSCON operation menu, a transducer block will be
automatically instantiated on the screen. The icon indicates that a transducer block was created.
Click twice on it to access.

The transducer block has algorithm, a group of internal parameters and a channel that connects it to
a function block.

The algorithm describes the behavior of the transducer as a data that transfer functions between the
1/0 hardware and other function blocks. The group of internal parameters, namely those that cannot
be connected to other blocks and issue the link through communication, defines the user interface
with the transducer block. They may be divided in standard blocks and those specified by the
manufacturer.

The standard parameters are used in some type of devices such as pressure, temperature devices,
actuators etc, whatever the manufacter. Differently, the specific factory parameters are defined only
by the manufacturer. Specific common parameters are calibration setting, information on materials,
linearization curve etc. When executing a standard routine like calibration, for instance, a step-by-
step method is followed. This method is generally defined as instructions to help users to perform
common tasks. The Syscon identifies each method associated to the parameters and makes the
interface with them possible.
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FP302 — Fieldbus Pressure Transducer

Parameter

Description

The transducer block receives the desired pressure value through the FINAL_VALUE coming from
the AO block and returns the pressure value generated via the RETURN parameter. The
engineering unit and the final value rate are selected from the XD_SCALE in the AO block.

The allowed units are:

Pa,

KPa,

MPa,

bar,

mbar,

torr,

atm,

psi,

g/cmz,

kg/cm2,

inH20 to 4°C,
inH20 to 68°F,
mmH0 to 68°F,
mmH0 to 4°C,
ftH20 to 68°F,
inHg to 0°C,

e mmHg to 0°C.

The XD_SCALE range must be within the selected unit range (3-30 psi). The supported modes are
OOS (Out Of Service) and AUTO. Since the transducer block runs together with the AO block, the
transducer block moves to AUTO only if the AO block mode is already on AUTO. The module
temperature sensor may be read through the SECONDARY_VALUE parameter.

Warning messages may appear on the RETURN status or on the Error Block in some cases, as
explained below.

Supported Modes
0OO0S and AUTO

BLOCK_ERR

The transducer block BLOCK_ERR will reflect the following causes:

Block Configuration — When the XC-SCALE has an improper range or unit.

Output Failure — When the mechanical module is disconnected on the primary electronic board, or
when there is no air suppy.

Out of Service — When the block is on OOS mode.

Return Status

The transducer block RETURN status will reflect the following causes:

- Bad::NonSpecific:NotLimited — when the mechanical module is disconnected from the primary
electronic board or there is no air supply.

Parameters
Next follows the list of 92 parameters included in the FP302 transducer block;

Initial
Value

Range
Valid

Type

| Memory Description

1 ST REV Unsigned16 B 0 None s Number of changes of the static
- parameters

2 TAG_DESC VisibleString - Null Na S Transducer Block Description
This parameter is not checked

3 STRATEGY Unsigned16 - 0 None S and not processed by the
Transducer Block

4 ALERT_KEY Unsigned8 1-255 0 Na S Plant identification number

5 MODE_BLK DS-69 ) o/s N s Transducer Block operation
mode

6 BLOCK_ERR Bit String - - E D Status associated to the
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Parameter

| Memory Description

hardware or software on the
Transducer
7 UPDATE_EVT DS-73 - - Na D Alert for any static data.
8 BLOCK_ALM DS-72 ) ) Na D Parameter used for (_:onf|gurat|on,
hardware or other failures.
9 TRANSDUCER_DIRECTORY Ar_ray of ) ) None N Selection of several Transducer
Unsigned16 Blocks.
10 |TRANSDUCER_TYPE Unsigned16 - Other None N Type of Transducer per class
11 [XD_ERROR Unsigned8 - Defal;l(tetvalue None D Calibration status.
12 |COLLECTION_ DIRECTORY A(ray of ) ) None s Transducer index number on the
Unsigned 32 Transducer Block
13 |FINAL VALUE DS-65 _ ) FRV D AO block desired pressure and
— status
Upper and lower values,
14 |FINAL_VALUE_RANGE DS-68 - - FRV s ENEITEETINY U ENE MUmEEr
- — of decimal places to be used on
FINAL_VALUE
15 |CAL_POINT_HI Float 12-32 psi 30 CuU S Upper Calibration Value
16 [CAL_POINT_LO Float 2.5-5 psi 3 CuU S Lower Calibration Value
Minimum allowed span value. This
17 |CAL_MIN_SPAN Float ) 7 cu s information is needgd S0 that b_oth
upper and lower calibration points
are not too close after calibrating.
Engineering unit of the Equipment
18 |CAL_UNIT Unsigned16 - Psi E S description for the calibration
values.
19 |CONV_SN Unsigned32 - - None Converter serial number
20 |CAL_METHOD Unsigned8 - Factory None Method used on last sensor
calibration.
21 |ACT_FAIL_ACTION Unsigneds : : None s |Specifies the actuator action in
— — case of failure.
22 |ACT_MAN_ID Unsigned32 - - None N Actuator manufacturer
Identification number.
23 [ACT_MODEL_NUM VisibleString - NULL None N Actuator model number
24 |ACT_SN VisibleString - - None N Actuator serial number.
25 |VALVE MAN ID Unsigned32 ) ) E N Valve manufacturer identification
- - number.
26 |VALVE_MODEL_NUM VisibleString - NULL None N Valve model number.
27 [VALVE_SN VisibleString - - None N Valve serial number.
28 [VALVE_TYPE Unsigned8 - - E N Valve type
29 |XD_CAL_LOC VisibleString - NULL None s Place of last equipment
calibration.
30 (XD_CAL_DATE Time of Day - - None S Date of last equipment calibration
31 |XD_CAL WHO VisibleString - NULL None s Name of last person who made
the Calibration.
32 |SECONDARY VALUE DS-65 ) ) SVU D Secondary value related to the
temperature sensor.
33 |SECONDARY_VALUE_UNIT Unsigned16 ; °C E 5 SIECONIDLR TALLE
engineering unit parameter
Pressure sensor upper and
34 |SENSOR_RANGE DS-68 - 3-30 psi FRV S lower value, engineering unit
and number of decimal points.
35 |BACKUP_RESTORE Unsigned8 | See table None None s Parameter for backup or to
recover configuration data.
36 |[COEFF_PRESS_POLO Float + INF - None S Pressure Zero coefficient.
37 |[COEFF_PRESS_POL1 Float + INF - None S Pressure 1 coefficient..
38 [COEFF_PRESS_POL2 Float + INF - None S Pressure 2 coefficient..
39 [COEFF_PRESS_POL3 Float + INF - None S Pressure 3 coefficient.
40 |COEFF_PRESS _POL4 Float + INF - None S Pressure 4 coefficient
41 |COEFF_PRESS_POL5 Float + INF - None S Pressure 5 coefficient..
42 |COEFF_PRESS_POL6 Float + INF - None S Pressure 6 coefficient.
43 |COEFF_PRESS_POL7 Float + INF - None S Pressure 7 coefficient.

3.5




FP302 - Operation, Maintenance and Instructions Manual

Range Initial o
Parameter Type  valid Value \ Memory Description

44 |COEFF_PRESS_POLS8 Float + INF - None S 8 pressure coefficient

45 |COEFF_PRESS_POL9 Float + INF - None S Pressure 9coefficient.

46 |COEFF_PRESS_POL10 Float + INF - None S Pressure 10 coefficient.

47 |POLYNOMIAL_PRESS_VERSION Unsigned8 - - None S Pressure polynomial version.

48 |COEFF_SENS_PRESS_POLO Float + INF - None S Pressure sensor coefficient zero.

49 [COEFF_SENS_PRESS POL1 Float + INF - None S Pressure sensor coefficient 1.

50 |[COEFF_SENS_PRESS_POL2 Float + INF - None S Pressure sensor coefficient 2.

51 |[COEFF_SENS_PRESS POL3 Float + INF - None S Pressure sensor coefficient zero.

52 [COEFF_SENS_PRESS POL4 Float + INF - None S Pressure sensor coefficient zero.

53 [COEFF_SENS_PRESS_POL5 Float + INF - None S Pressure sensor coefficient 5.

54 |COEFF_SENS_PRESS POL6 Float + INF - None S Pressure coefficient 6.

55 [COEFF_SENS_PRESS_POL7 Float + INF - None S Pressure sensor coefficient 7.

55 |POLYNOMIAL_SENS_PRESS_VERSI Unsigneds . . None S Pressure sensor polynomial

ON version.

57 |CAL_POINT_HI_SENSOR_PRES Float - 30.0 psi s S(r)?nstsure sensor upper calibration

58 |CAL_POINT_LO_SENSOR_PRES Float 3.0 psi S ngnstsure sensor lower calibration

59 [COEFF_SENS_TEMP_POLO Float + INF - None S Temperature sensor coefficient 0.

60 [COEFF_SENS_TEMP_POL1 Float + INF - None S Temperature sensor coefficient 1.

61 |[COEFF_SENS_TEMP_POL2 Float + INF - None S Temperature sensor coefficient 2.

62 [COEFF_SENS_TEMP_POL3 Float + INF - None S Temperature sensor coefficient 3.

63 [COEFF_SENS_TEMP_POL4 Float + INF - None S Temperature sensor coefficient 4.

64 POLYNOMIAL_SENS_TEMP_VERSI Unsigneds ) ) None s Temperature sensor polynomial

ON version.

Existing valve pressure and

€9 | [RSUEIRN s ] ) FRV D status sent to the AO block.

66 [CHARACTERIZATION_TYPE Unsigned8 - 255 None S Type of caracterization curve

67 |CURVE_BYPASS Unsigned8 | True/False True None Enable ar_]d d_lsable the
characterization curve.

68 |CURVE_LENGTH Unsigned8 | 2to8 8 None s Number of points of the
characterization curve.

69 |CURVE X Array of } % % s Input points of the characterization

— Float curve.
70 |CURVE Y Array of } % % s Output po_lntsf of the
— Float characterization curve

71 |FEEDBACK CAL Float . - FRV s Pressure value used by the
calibration method.

72 [CAL_CONTROL Unsigned8 En/Dis Disable None D Param_eter _used to start and end
the calibration method.

73 |CAL_POINT_HI_BACKUP Float - 30 Cu S Upper calibration point backup.

74 [CAL_POINT_LO_ BACKUP Float - 3 CuU S Lower calibration point backup.

75 [CAL_POINT_HI_FACTORY Float - 30 CuU S Factory upper calibration point.

76 |CAL_POINT_LO_FACTORY Float - 3 Cu S Factory lower calibration point.

77 |PWM_CAL_POINT HI Float - i None S Pwm value for the upper
calibration point.

78 |PWM_CAL_POINT LO Float ) ) None s Ec\;\:rq: value for the lower alibration

79 |OUT_POLYN_CAL POINT HI_PRES| Float - - None s Upper calibration value for the

- - — - - pressure polynomial.
80 OUT_POLYN Float ) ) None s Lower calibration value for the
CAL_POINT LO_PRES pressure polynomial.

81 |OUT POLYNOMIAL PRESS DS-65 ; - psi Polynomial output value to
generate pressure.

82 |SENSOR_PRESSURE DS-65 - - psi Pressure sensor value and status.

83 |DIGITAL_PRESSURE DS-65 : : None Prossure sensor digital and status

84 |OUT_POLYNOMIAL_SENS_PRESS DS-65 - - psi D Pressure sensor polynomial

- — — output value.
85 |DIGITAL_VOLTAGE DS-65 - - None Piezo tension digital and status
86 |VOLTAGE DS-65 - - Volts Piezo tension value and status.
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Parameter

| Memory Description

87 |PWM_VALUE Unsigned16 - - None D |iezotension pwm generation

88 |SENSOR_TEMPERATURE DS-65 - - °C ggggerat“re sensor value and

89 |DIGITAL_TEMPERATURE DS-65 - - None Sensor temperature digital value.

: o o o Reference temperature used to

90 |CAL_TEMPERATURE Unsigneds | -40/85 °C 25°C c calibrate the sensor temperature.

91 |CAL_DIGITAL TEMPERATURE Float - - None s Digital temperature value during
calibration.

92 |ORDERING_CODE VisibleString - NULL Na s Factory equipment manufacturing
Information

E
Null
Na
RO
D

N
S

— List of parameters Sec — Seconds

— Empty CuU — CAL_UNIT

— Adimensional parameter PVR — PRIMARY_VALUE_RANGE
— Reading only SR — SENSOR_RANGE

— Dynamic SvuU — SECONDARY_VALUE_UNIT
— Non volatile FRV — FINAL_VALUE_RANGE

— Static

Note: Lines with grey background are Syscon default monitoring parameters.

Calibration

Pressure Trim

The calibration conbines a reference source applied or connected to the calibrating device with the
desired value. The calibration uses at least four parameters must be used on the process
configuration: CAL_POINT_HI (upper calibration point), CAL_POINT_LO (low calibration point),
CAL_MIN_SPAN (minimum calibration span, if necessary) and the CAL_UNIT (calibration
engineering unit).

The work range is defined on the AO Block, as: (3 -15 psi) or (3-30 psi). It is possible to calibrate the
transmitter with the CAL_POINT_LO e CAL_POINT_HI parameters.

First, choose a convenient engineering unit before calibration. This engineering unit is configured by
the CAL_UNIT parameter. After its configuration, the parameters related to the calibration will be
converted to this unit.

Choose the CAL_UNIT or engineering unit among the following options, for calibration purposes:

INnH2O @ 68 °F: 1148
InHg @ 0 °C: 1156

ft H,O @ 68 °F: 1154
mmH,O @ 68 °F: 1151
mmHg @ 0 °C: 1158
psi: 1141

bar: 1137

mbar: 1138

g/cmz: 1144

K/cmz2; 1145

Pa: 1130

Kpa: 1133

torr: 1139

atm: 1140

MPa: 1132

inH,O @ 4°C: 1147
mmH.0O @ 4°C: 1150
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This parameter must
be used to select the
right engineering unit
to calibrate the device.

The user must
choose the right
engineering unit
for the calibration.
The unit available
depends on the
type of device.

Figure 3.1 — How to choose the Calibration engineering unit
The lower value will be used as an example:

Write 3 psi or the lower value on the CAL_POINT_LO parameter. The trim procedure will initialize.

The desired value

This parameter should be entered.

indicates where the
converter should be
when the setpoint
lower value is 0%.

Figure 3.2 — Lower Point Calibration

Check the readout on the pressure meter and write the value on the FEEDBACK_CAL parameter.
Keep writing until reading 3.0 psi or the lower value on the pressure meter.
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The value
This parameter must must be
be adjusted to the digited here.

pressure output value
during calibration.

Figure 3.3 — Feedback Cal Point Low

To finish the TRIM procedure, choose the Disable option on the CAL_CONTROL parameter.

This parameter
ends the
calibration procedure

The Enable option
indicates that the
calibration procedure
is under way.

To end it, the user
must select Disable.

Figure 3.4 — How to finish the Calibration Procedure

Choose the upper value as 30.0 psi and write it on the TRD-CAL_POINT_HI parameter.
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Digit the
desired value.

This parameter
indicates where
the converter
must be when
the setpoint is
100%.

Figure 3.5 — How to calibrate the Upper Point
Note that by writing this parameter, the Trim procedure is initialized. Check the pressure through a

reference pressure and write the value on the FEEDBACK_CAL parameter.
Write on this parameter the pressure obtained through the reference pressure until reading 30.0 psi.

Enter the

This parameter ;
must be adjusted /—_ S:E(reed
with the current ’

output pressure

during the
calibration procedure.

Figure 3.6 — Cal Pont High Feedback

To end the TRIM procedure, choose Disable on the CAL_CONTROL parameter.
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This parameter
finishes the
calibration
procedure.

The Enable
option indicates
that the
calibration
process is
underway.

To end the
procedure,
choose
Disable.

Figure 3.7 — Pressure Trim

Choose the unit to be used on the XD_SCALE parameter for the analog output block observing the
sensor 100% and 0% limits.

Also, on every calibration save the trim data on the CAL_POINT_LO_BACKUP and
CAL_POINT_HI_BACKUP parameters, through the BACKUP_RESTORE parameter, using the
LAST_TRIM_BACKUP option.

Via Local Adjustment

To enter the local adjustment mode, insert the magnetic screwdriver in orifice “Z" until the “MD”
readout appears in the display. Remove the magnetic tool and put it in orifice “S”. Remove and re-
insert the magnetic tool in “S” until the “Loc Adj” message appears. The message will be displayed
for 5 seconds after removing the tool. Insert the magnetic screwdriver in “Z” to access the local
adjustment and the monitoring tree.

Move to the “LOWER” parameter. To start the calibration, activate the “LOWER” parameter by
inserting a magnetic screwdriver in orifice “S”, and enter the value 3.0 psi or inferior. When removing
the magnetic tool from “S”, the output will be adjusted with a value close to the desired one. The
user must “sweep” the tree up to the FEEDBACK_CAL parameter and activate it by inserting the
magnetic screwdriver in “S” to reach the reference pressure value.

Continue writing on this parameter until reading 3.0 psi or the lower pressure value.

Move to the “UPPER” parameter. To start the calibration actuate on this parameter by inserting the
magnetic screwdriver in “S”.

It is possible to enter 30.0 psi or the wanted value wanted. When removing the magnetic
screwdriver from “S”, the output will be adjusted with a value close to the desired one. The user
must “sweep” the tree up to the FEEDBACK_CAL parameter and activate it by inserting the
magnetic screwdriver in “S” to reach the value obtained from the reference pressure.

The user should continue writing on this parameter until reading 30.0 psi.

Exiting the Trim mode via the local adjustment is automatically done, if the magnetic screwdriver is not used for
approximately 16 seconds.
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Limit Calibration Conditions:

Lower:
2.50 psi <NEW_LOWERK< 5.0 psi. Differently, XD_ERROR = 22.

Upper:
12.0 psi <NEW_LOWER«< 16.0 psi. Differently, XD_ERROR = 22

XD_ERROR Codes:
...16: Default Value

...22: Out of Range

...26: Invalid Calibration
...27: Excessive Correction

Characterization Curve

The transducer block also has a characterization curve to provide the output with a given profile.
This is useful if the FP302 is controlling a valve with a non-linear characteristic. The characterization
curve, when used, is applied to the input signal and then is converted to analog current by the
transducer.

The curve utilization is defined by the CURVE_BYPASS parameter. When CURVE_BYPASS is true
(by pass), the curve is not used and the input value is transmitted directly to a current conversion
routine. When CURVE_BYPASS is false (no by pass), the curve is used.

The user may

select the best The False
characterization value

curve for each

indicates
valve type. that the
curve is

enabled.

Figure 3.8 — How to Choose the Characterization Curve

The characterization curve has 20 points. Each point has two coordinates (X and Y) that define the
X-Y spatial point and the 20 adjacent points forming a curve. The curve is formed by two adjacente
points with a linear segment. Leaving the points out, the curve follows the last linear segment.
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This parameter These values
contains the \ are shown in

coordinates X / position value
percentages.

Figure 3.9 — How to Configure the Characterization Curve Table

These 20 points are numbered from 1 to 20, included in CURVE_X parameters (Inside the
coordinates) and CURVE_Y (Outside the coordinates). The CURVE_X parameter requires growing
order points. For instance, later points must be bigger than previous points, or the parameter will be
rejected. The CURVE_Y parameter do not follow this rule and may originate a non-monotonic curve.
When writing on CURVE parameters, locate the coordinates in the correct order.

This parameter

. These values
cont_alns the are shown in
coordinates Y Position value

percentages.

Figure 3.10 — How to Configure the Characterization Table
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Temperature Calibration

The CAL_TEMPERATURE parameter may be used to adjust the temperature sensor located on the
converter body to improve the temperature measuring accuracy. The temperature range covers
from —40 °C to +85 °C. The SECONDARY_VALUE parameter shows value of this measurement.

This value
indicates that

the temperature
sensor was
calibrated at 25°C.

Figure 3.11 — How to Calibrate the Temperature Sensor

Display Transducer Block

The local adjustment tree is entirely configured by the Syscon. This means that the user can select
the best option for his application. The Transducer block is factory-configured with options to adjust
UPPER and LOWER Trim, to monitor the input transducer and to check the tag. Normally, the
FP302 is better configured by the Syscon, but the LCD local functionality allows for easy and quick
action on given parameters, since it does not depend on the network communication and
connections. Among the possibilities of local adjustment, the following options are emphasized:
mode block, outputs monitoring, tag visualization and adjustment of tuning parameters.

The user interface is described in the item on Programation using the local adjustment. It shows in
detail the resources of the transducer display. All Smar series 302 field devices have the same
operational methodology.Therefore, after using it at the first time, the user will be able to deal with
all of them.

All function blocks defined by Foundation Fieldbus™ have a description of their characteristics
written on binary files by the Device Description Language. This feature enables third party
configurators under the Device Description Service to interpret them and make them ready for
configuration. The serie 302 function blocks and transducers were strictly defined to comply with the
Foundation Fieldbus™ specifications in order to be interoperable with other parts.

To enable the local adjustment using the magnetic screwdriver you must previously prepare the
parameter related to the operation via the Syscon. Figures 3.8 and 3.9 show all parameters and
their respective values to be configured according to the local adjustment with the magnetic tool. All
figures shown on the display are default values.
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There are seven groups of parameters to be pre-configured by the user so as to allow local
adjustment configuration. Suppose you do not want to show some parameters; in this case write an
invalid tag on the Block_Tag_Param_X parameter. Hence, the device will not recognize the indexed
parameter as valid.

Definition of Parameters and Values

Block_Tag_Param
This is the tag of parameter block. Use up to a maximum of 32 characters.

Index_Relative
This index is related to the parameter to be actuated or visualized (0, 1, 2...). See the Function
Blocks manual to know the indexes, or see them on the Syscon by opening the selected block.

Sub_Index
In order to visualize a given tag, choose the relative index equal to zero and the sub-index equal to
one (see paragraph “Block Structure” on the function block manual).

Mnemonic
This is the figure to identify the parameter (a maximum of 16 characters on the display). Choose
preferably a mnemonic with five characters, as it does need to be rotated on the display.

Inc Dec
This parameter is the increment and the decrement number in decimal unit when on Float or Float
Status time, or integer, when the parameter is in all units.

Decimal_Point_Number
This is the number of digits after the decimal point (0 to 3 decimal digits).

Access
The access enables the user to read, when monitoring, and write, when the “action” option is
selected, while the display show the increment and decrement arrows.

Alpha_Num

These parametersinclude two option: value and mnemonic. If the value option is selected, the data
will be displayed on the numerical and alphanumerical fields; thus,