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Introduction

INTRODUCTION

The LD293 is from the first generation of Profibus-PA Devices. It is an economical alternative level
and gauge pressure transmitter. It is based on a field-proven capacitive sensor that provides reliable
operation and high performance. This lightweight design eliminates the need for mounting brackets
and transmitter supports in many applications. Its microprocessor-based electronics allows total
interchangeability with Smar capacitive sensors. It is automatically corrects sensors characteristics
changes caused by temperature fluctuations. The digital technology used in the LD293 enables the
choice of several types of transfer functions, an easy interface between the field and the control
room and several interesting features that considerably reduce the installation, operation and
maintenance costs.

The LD293 is part of Smar's complete 303 line of Profibus-PA devices.

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.

The system controls variable sampling, algorithm execution and communication so as to optimize
the usage of the network, not loosing time. Thus, high closed loop performance is achieved.

Using Profibus technology, with its capability to interconnect several devices, very large control
schemes can be constructed. In order to be user friendly the function block concept was introduced.
The LD293, like the rest of the 303 family, has some Function Blocks built in, like Analog Input and
Transducer, Physical and Display Block.

The need for implementation of Fieldbus in small as well as large systems was considered when
developing the entire 303 line of Profibus-PA devices. They have common features and can
configure locally using a magnetic tool, eliminating the need for a configurator or console in many
basic applications.

The LD293 is available as a product on its own, but also replaces the circuit board for the LD291.
They use the same sensor board. Refer to the maintenance section of this manual for instructions
on upgrading. The LD293 uses the same hardware and housing for the LD293.The LD293 is part of
SMAR's Series 303 of Profibus-PA devices.

The LD293, like its predecessor LD291, has some built-in blocks, eliminating the need for a
separate control device. The communication requirement is considerably reduced, and that means
less dead-time and tighter control is achieved, not to mention the reduction in cost. They allow
flexibility in control strategy implementation.

Get the best results of the LD293 by carefully reading these instructions.

In case of using Simatic PDM as the configuration and parameterization tool, Smar
recommends that the user does not apply the option "Download to Device". This function
can improperly configure the field device. Smar recommends that user make the use of
the option "Download to PG / PC" and then selecting the Device Menu, use the menus of
the transducer, function and display blocks acting specifically, according to each menu
and method for reading and writing.
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This Manual is compatible with version 4.XX, where 4 notes software version and XX software
release. The indication 4.XX means that this manual is compatible with any release of software
version 4.

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

For better results read carefully
the LD293 complete manual.

Was the transmitter Yes | Install the transmitter on the field
configured on the bench A »|  following the instructions below.
to match the application?

Y

Install the transmitter preferably

No on weather- protected areas.

Configure the transmitter
(Section 1 and 3) v
+ Check the area classification

Configure the engineering unit and its practices
(Section 3 - Configuration)

+ Y

Configure the measuring range

Install the transmitter (mechanically
to 0% (4mA) and 100% (20mA) and electrically) according to the

(Section 3 - Configuration) application after checking the best
+ position for the LCD
Configure the Fail-Safe (Section 4 - Maintenance)
value (Section 3 - Configuration)

Y

Configure the Damping

. . ; Check if the cable glands and electric
(Section 3 - Configuration)

terminals are in good conditions and
properly held. Also check if the cover
and plug are air-tight sealed.

Configure the LCD reading
(Section 3 - Configuration)

v

| Apply the pressure | y

Power the transmitter properly.

Configure optionally the
writing protection
(Section 3 - Configuration)

Is the reading correct?

Yes . .
Is the impulse line wett leg?
See manual
(Section 4 - Maintenance)

Y No
Set the lower range
value to obtain 0%

or 4mA.
\ 4 Yes Is the transmitter
A reading correct?

No [«
Y
Apply the Zero Trim

Yes Did you correct the No

transmitter reading?

Vi
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Section 1

General

Mounting

INSTALLATION

The installation carried out in hazardous areas should follow the recommendations of the

IEC60079-14 standard.

The overall accuracy of pressure measurement depends on several variables. Although the
transmitter has an outstanding performance, proper installation is essential to maximize its
performance.

Among all factors, which may affect transmitter accuracy, environmental conditions are the most
difficult to control. There are, however, ways of reducing the effects of temperature, humidity and
vibration.

The LD293 has a built-in temperature sensor to compensate for temperature variations. At the
factory, each transmitter is submitted to a temperature cycle process, and the characteristics under
different pressures and temperatures are recorded in the transmitter memory. At the field, this
feature minimizes the temperature variation effect.

Locating the transmitter in areas protected from extreme environmental changes can minimize
temperature fluctuation effects.

The transmitter should be installed in such a way as to avoid, as much as possible, direct exposure
to the sun or any source of irradiated heat. Installation close to lines and vessels with high
temperatures should also be avoided. Use longer sections of impulse piping between tap and
transmitter whenever the process fluid is at high temperatures. Use of sunshades or heat shields to
protect the transmitter from external heat sources should be considered.

Proper winterization (freeze protection) should be employed to prevent freezing within the
measuring chamber, since this will result in an inoperative transmitter and could even damage the
cell.

Although the transmitter is virtually insensitive to vibration, installation close to pumps, turbines or
other vibrating equipment should be avoided.

The transmitter has been designed to be both rugged and lightweight at the same time. This makes
its mounting easier; mounting positions are shown in Figure 1.1 and Figure 1.2.

Should the process fluid contain solids in suspension, install valves or rod-out fittings at regular
intervals to clean out the pipes.

The pipes should be internally cleaned by using steam or compressed air, or by draining the line
with the process fluid, before such lines are connected to the transmitter (blow-down).

When installing or storing the level transmitter, the diaphragm must be protected to avoid
scratching-denting or perforation of its surface.

1.1
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Figure 1.1 (a) - Dimensional Drawing and Mounting Position for LD293
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Installation
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LD290S - CONNECTIONS

Dimensions in mm (inche)

CONNECTION A acC @D E OF
Tri-Clamp - 1 1/2" - wihtout extension 27 (1.06) | 50 (1.96) |61 (2.40) 18 (0.71) | 35(1.38)
Tri-Clamp - 1 1/2" HP - without extension 27 (1.06) | 50 (1.96) |66 (2.59) 25(0.98) | 35(1.38)
Tri-Clamp - 2" - without extension 29 (1.14) | 63,5(2.50)| 76,5 (3.01) | 18 (0.71) | 47,6 (1.87)
Tri-Clamp - 2" HP - without extension 29 (1.14) | 63,5(2.50)| 81 (3.19) 25(0.98) | 47,6 (1.87)
Threaded DN40 - DIN 11851 - without extension | 37 (1.46) | 56 (2.20) |78 (3.07) | 21(0.83) | 38(1.50)
Threaded DN50 - DIN 11851 - without extension | 38 (1.50) | 68,5 (2.70)| 92 (3.62) | 22(0.86) | 50 (1.96)
Threaded SMS - 1 1/2" - without extension 31(1.22) | 55(2.16) |74 (2.91) | 25(0.98) | 35(1.38)
Threaded SMS - 2" - without extension 32(1.26) | 65(2.56) |84 (3.30) 26 (1.02) | 48,6 (1.91)
Threaded RJT - 2" - without extension 35(1.38) | 66,7 (2.63)| 86 (3.38) | 22(0.86) | 47,6 (1.87)
Threaded IDF - 2" - without extension 34 (1.34) | 60.5(2.38)| 76 (2.99) 30(1.18) | 47,6 (1.87)

Figure 1.1 (c) - Dimensional Drawing and Mounting Position for LD293 - Sanitary

1.4
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150 | 127 (5) | 98.6 (3.88)| 20 (0.78) | 16 (0.63) | 73.2 (2.88) | 40 (1.57) 4
" oF
1172 300 |155.4 (6.12)|114,3 (4.5) | 21 (0.83) | 22 (0.87) | 73.2 (2.88) | 40 (1.57) 4
600 |155.4 (6.12)|114,3 (4.5) | 29,3 (1.15) | 22 (0.87)|73.2 (2.88) | 40 (1.57) 4 | 2B
150 |1524 (6) [120.7 (4.75) | 17.5(0.69) | 19 (0.75) | g2 (3.62) | 48 (1.89) 4 oA LEVEL DIAPHRAGM
2 300 |165.1 (65) | 127 (5) |20.7 (0.8) | 19 (0.75) | 92 (3.62) | 48 (1.89) 8 WITHOUT EXTENSION
600 |165.1 (6.5) | 127 (5) |254 (1) 19 (0.75) | 92 (3.62) | 48 (1.89) 8
150 |190.5 (7.5) [1524 (6) |22.3(0.87) | 19 (0.75) | 127 (5) 73 (2.87) 4
3 300 |209.5(8.25)|168.1 (6.62) | 27 (1.06) | 22 (0.87) | 127 (5) 73 (2.87) 8
600 |209.5 (8.25)|168.1 (6.62) | 31.8 (1.25) | 22 (0.87) | 127 (5) 73 (2.87) 8
150 [228.6 (9) [190.5 (7.5) | 22.3(0.87) | 19 (0.75) | 158 (6.22) 9 (3.5) 8
4" 300 | 254 (10) | 200 (7.87)|30.2(1.18) | 22 (0.87) | 158 (6.22) 9 (3.5) 8
600 | 273(10.75)|215.9 (8.5) | 38.1 (1.5) | 25 (1) | 158 (6.22) 9 (3.5) 8
EN 1092-1 / DIN2501 DIMENSIONS
DN PN A B c E F G HOLES
25 | 10/40 | 115 (4.53)| 85 (3.35)| 18 (0.71) | 14 (0.55) | 68 (2.68) 4
40 | 10/40 | 150 (5.9) | 110 (4.33)| 20 (0.78) | 18 (0.71) | 88 (3.46) | 40 (1.57) 4
50 10/40 | 165 (6.50)| 125 (4.92)| 20 (0.78) | 18 (0.71) | 102 (4.01)| 48 (1.89) 4
80 | 10/40 | 200 (7-87)| 160 (6.30)| 24 (0.95) | 18 (0.71) | 138 (5.43) | 73 (2.87) 8
100 10/16 | 220 (8.67)| 180 (7.08)| 20 (0.78) | 18 (0.71) | 158 (6.22) | 89 (3.5) 8
25/40 | 235 (9.25)| 190 (7.50)| 24 (0.95) | 22 (0.87) | 162 (6.38) | 89 (3.5) 8

Figure 1.1 (d) - Dimensional Drawing and Mounting Position for LD293 — Level
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Installation

The figure 1.2 shows how to use the tool to fix the process transmitter tap.

Figure 1.2 — Fixing of the Transmitter in the Tap

Observe operating safety rules during wiring, draining or blow-down.

WARNING

Normal safety precautions must be taken to avoid the possibility of an accident occurring when
operating in conditions of high pressure and/or temperature.

Electrical shock can result in death or serious injury.
Avoid contact with the leads and terminals.

Process leaks could result in death or serious injury.
Do not attempt to loosen or remove flange bolts while the transmitter is in service.

Replacement equipment or spare parts not approved by Smar could reduce the pressure
retaining capabilities of the transmitter and may render the instrument dangerous.

Use only bolts supplied or sold by Smar as spare parts.

Some examples of installation, illustrating the position of the transmitter in relation to the taps, are
shown in Figure 1.3.

The location of pressure taps and the relative position of the transmitter are indicated in Table 1.1.

Process Fluid Loc-l?at:)sn & Location for the LD293 in Relation to the Taps
Gas Top or Side Above the Taps
Liquid Side Below the Taps or at the Piping Centerline
Steam Side Below the Taps using Sealing (Condensate ) Pots

Table 1.1 - Location of Pressure Taps

Except for dry gases, all impulse lines should slope at the ratio 1:10, in order to avoid trapping
bubbles in the case of liquids, or condensation from steam or wet gases.
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Figure 1.3 - Position of the Transmitter and Taps

NOTE

The transmitters are calibrated in the vertical position and a different mounting position displaces
the zero point. Consequently, the indicator will indicate a different value from the applied
pressure. In these conditions, it is recommended to do the zero pressure trim. The zero trim is to
compensate the final assembly position and its performance, when the transmitter is in its final
position. When the zero trim is executed, make sure the equalization valve is open and the wet
leg levels are correct.

For the absolute pressure transmitter, the assembly effects correction should be done using the
Lower trim, due to the fact that the absolute zero is the reference for these transmitters, so there
is no need for a zero value for the Lower trim.

DIAPHRAGM SENSOR

l L FPARAAR T ARARAA
L/ —
|l HEADOF THEFLUID ™
— L DIAPHRAGM SENSOR
SENSOR IN THE VERTICAL POSITION SENSOR IN THE HORIZONTAL POSITION

Electronic Housing

Humidity is fatal for electronic circuits. In areas subjected to high relative humidity, the O-rings for
the electronic housing covers must be correctly placed and the covers must be completely closed by
tightening them by hand until the O-rings are compressed.

Do not use tools to close the covers. Removal of the electronics cover in the field should be reduced
to the minimum necessary, as each time it is removed; the circuits are exposed to the humidity. The
electronic circuit is protected by a humidity proof coating, but frequent exposure to humidity may
affect the protection provided. It is also important to keep the covers tightened in place. Every time
they are removed, the threads are exposed to corrosion, since painting cannot protect these parts.
Code-approved sealing methods should be employed on conduit entering the transmitter.

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

The electronic housing can be rotated to adjust the digital display on a better position. To rotate it,
loose the Housing Rotation Set Screw, see Figure 1.4 (a). To prevent humidity entering, the electric
housing and the sensor joint must have a minimum of 6 fully engaged threads. The provided joint
allows 1 extra turn to adjust the position of the display window by rotating the housing clockwise. If
the thread reaches the end before the desired position, then rotate the housing counterclockwise,
but not more than one thread turn. Transmitters have a stopper that restricts housing rotation to one
turn. See Section 4, Figure 4.1.

COVER COVER
LOCKING LOCKING mmp |(
SCREW SCREW

HOUSING ROTATION
SET SCREW

(b)

(a

Figure 1.4 - Cover Locking and Housing Rotating Set Screw (a) Electronic Board Side
(b) Terminal Connection Side

To access the wiring block, loosen the cover locking screw to release the cover. See Figure 1.4 (b).

The LD293 is protected against reverse polarity, and can withstand +35 VDC without damage, but it
will not operate when in reverse polarity.

For convenience there are three ground terminals: one inside the cover and two externals, located
close to the conduit entries. See Figure 1.5.

The LD293 uses the 31.25 kbit /s voltage mode option for the physical signaling. All other devices
on the same bus must use the same signaling. All devices are connected in parallel along the same
pair of wires.

GROUND

3 /" TERMINAL

Figure 1.5 - Terminal Block

Various types of Profibus devices may be connected on the same bus.

The LD293 is powered via the bus. The limit for such devices is according to the DP/PA coupler
limitation for one bus for non-intrinsically safe requirement.
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In hazardous area, the number of devices may be limited by intrinsically safe restrictions, according
to the DP/PA coupler and barriers limitation.

The Figure 1.6 shows the correct installation of the conduit, in order to avoid penetration of water, or
other substance, which may cause malfunctioning of the equipment.

CORRECT INCORRECT

Figure 1.6 - Conduit Installation

For more installation details please refer to the Profibus Installation Manual

Bus Topology and Network Configuration

Other types of cable may be used, other than for conformance testing. Cables with improved
specifications may enable longer trunk length or superior interface immunity. Conversely, cables
with inferior specifications may be used subject to length limitations for trunk and spurs plus possible
nonconformance to the RFI/EMI susceptibility requirements. For intrinsically safe applications, the
inductance/ resistance ratio (L/R) should be less than the limit specified by the local regulatory
agency for the particular implementation.

Bus topology (See Figure 1.8) and tree topology (See Figure 1.9) are supported. Both types have a
trunk cable with two terminations. The devices are connected to the trunk via spurs. The spurs may
be integrated in the device giving zero spur length. A spur may connect more than one device,
depending on the length. Active couplers may be used to extend spur length.

Active repeaters may be used to extend the trunk length. The total cable length, including spurs,
between any two devices in the Fieldbus should not exceed 1900 m.

The connection of couplers should be kept less than 15 per 250 m. In following figures the DP/PA
link depends on the application needs.

Junction
Box .
—\ Shield
BN
& 0
\J ’
<

H0000000000 0000000000 H

Ground JL Ana|°g
= Ground

Figure 1.8 - Bus Topology
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Panel
Ground

Junction
Box

i

Terminator

! Analog
— Ground

Figure 1.9 - Tree Topology

Intrinsic Safety Barrier

When the Fieldbus is in an area requiring intrinsic safety, a barrier must be inserted on the trunk
between the power supply and the DP/PA coupler, when it is Non-Ex type.

Use of SB312LP or DF47 is recommended. For more information, consult
http://www.smar.com/products/df47-12.asp and http://www.smar.com/products/sb312lp.asp.

Jumper Configuration

Power Supply

In order to work properly, the jumpers J1 and W1 located in the LD293 main board must be correctly
configured (See Table 1.2).

This jumper enables the simulation mode parameter in the Al block.

This jumper enables the local adjustment programming tree.

Table 1.2 - Description of the Jumpers

The LD293 receives power from the bus via the signal wiring. The power supply may come from a
separate unit or from another device such as a controller or DCS.

The voltage should be between 9 to 32 Vdc for non-intrinsic safe applications.

A special requirement applies to the power supply used in an intrinsically safe bus and depends on
the type of barrier used.

Use of PS302 is recommended as power supply.
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Installation in Hazardous Areas

See Appendix A for further information.
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Section 2

OPERATION

The LD293 Series Pressure Transmitters use capacitive sensors (capacitive cells) as pressure
sensing elements, as shown in Figure 2.1. This is the same sensor as the LD301 series uses, the
sensor modules are therefore interchangeable.

CH CL

SENSOR DIAPHRAGM
POSITION, WHEN
P1=P2

AN

SENSOR DIAPHRAGM

P2
L

FIXED PLATES OF THE
CAPACITORS HIGH
AND LOW

ARV \FAVAW)

[\ SE—

*FW

Figure 2.1 - Capacitive Cell

Functional Description - Sensor

Where,

P+ and P2 are the pressures and P1> P2

CH = Capacitance between the fixed plate on P1 side and the sensing diaphragm.
CL = Capacitance between the fixed plate on the P2 side and the sensing diaphragm.
d = Distance between CH and CL fixed plates.

Ad = Sensing diaphragm's deflection due to the differential pressure AP = P+ - P2.

Knowing that the capacitance of a capacitor with flat, parallel plates may be
Expressed as a function of plate area (A) and distance (d) between the plates:

ex A
d

C=
Where,
& = Dielectric constant of the medium between the capacitor's plates.

However, should CH and CL be considered as capacitances of flat and parallel plates with identical
areas, when P1 > P2 have:

& XA & XA
~ and ~CL
(%)+Ad (%)—Aa’

However, should the differential pressure (AP) applied to the capacitive cell not deflect the sensing
diaphragm beyond d/4 it is possible to assume AP as proportional to Ad.

CH
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By developing the expression (CL - CH)/ (CL + CH), it follows that:

CL-CH 2Ad

CL+CH d

As the distance (d) between the fixed plates CH and CL is constant. It is possible to conclude that

the expression (CL - CH)/ (CL + CH) is proportional to Ad and, therefore, to the differential pressure
to be measured.

Thus, it is possible to conclude that the capacitive cell is a pressure sensor formed by two
capacitors whose capacitances vary according to the applied differential pressure.

Functional Description — Electronics

Refer to the block diagram Figure 2.2. The function of each block is described below.

SENSOR ASSEMBLY MAIN CIRCUIT BOARD
|
POWER
SUPPLY <==== " |SOLATION
FIRMWARE
UPDATE
LOCAL ADJUST INTERFACE SUPPLY
I EEPROM
e [ | A POWER | g
'-/\ CPU SUPPLY
SIGNAL
OSCILATOR ISOLATION PROFIBUS PA
C, . EEPROM RAM
| SIGNAL
i SHAPING 7%
! MODEM
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) y

DISPLAY BOARD

\

%8 TEMPERATURE
DISPLAY H HHH

EEPROM CONTROLLER

Figure 2.2 - LD293 Block Diagram Hardware

Oscillator
This oscillator generates a frequency as a function of sensor capacitance.

Signal Isolator
The control signals from the CPU and the signal from the oscillator are isolated to avoid ground
loops.

Central Processing Unit (CPU), RAM, FLASH and EEPROM

The CPU is the intelligent portion of the transmitter, being responsible for the management and
operation of measurement, block execution, self-diagnostics and communication. The program is
stored in a FLASH memory for easy upgrade and saving data on power-down event occurrence. For
temporary storage of data there is a RAM. The data in the RAM is lost if the power is switched off,
however the main board has a nonvolatilie EEPROM memory where the static data configured that
must be retained is stored. Examples of such data are the following: calibration, links and
identification data.

Sensor EEPROM

Another EEPROM is located within the sensor assembly. It contains data pertaining to the sensor's
characteristics at different pressures and temperatures. This characterization is done for each
sensor at the factory. It also contains the factory settings; they are useful in case of main board
replacement, when it does an automatic upload of data from the sensor board to main board.
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The Display

Fieldbus Modem
Monitors line activity, modulate and demodulate communication signals, inserts, and deletes start
and end delimiters, and checks integrity of frame received.

Power Supply
Takes power of the loop-line to power the transmitter circuitry.

Power Isolation
Isolates the signals to and from the input section, the power to the input section must be isolated.

Display Controller
Receives data from the CPU identifying which segments on the liquid crystal Display use to turn on.
The controller drives the backplane and the segment control signals.

Local Adjustment
There are two switches that are magnetically activated. The magnetic tool without mechanical or
electrical contact can activate them.

The integral indicator is able to display one or two variables, which are user selectable. When two
variables are chosen, the display will alternate between the two with an interval of 3 seconds.

The liquid crystal display includes a field with 4 %2 numeric digits, a field with 5 alphanumeric digits
and an information field, as shown on Figure 2.3.

INDICATES THAT COMMUNICATION
IS ACTIVE

TRaicates that e1eld “
naicates tha e device Pl

is answering for master

request. i INDICATES ACTIVE EEPROM
SAVING OPERATION

INDICATES POSSIBILITY
TO ADJUST / CHANGE
VARIABLE / MODE

Figure 2.3 - LCD Display
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Section 3

Transducer Block

CONFIGURATION

This section describes the characteristics of the blocks in the LD293. They follow the Profibus PA
specifications, but in terms of transducer blocks, the input transducer block and display, they have
some special features on top of this.

The 303 Smar family is integrated in Profibus View, from Smar and Simatic PDM, from Siemens. It
is possible to integrate any 303 Smar device into any configuration tool for Profibus PA devices. It is
necessary to provide a Device Description or Drive according to the configuration tool. In this
manual is taken several examples using Profibus View and Simatic PDM.

To assure correct values in the offline configuration, first run “Download to PG/PC” option to assure
valid values. After, run the Menu Device option to configure the required parameters using the
related menus.

In offline configuration, it is not advisable to use the “Download to Device” option. This function can
misconfigure the equipment.

Transducer block insulates function block from the specific I/O hardware, such as sensors,
actuators. Transducer block controls access to I/O through manufacturer specific implementation.
This permits the transducer block to execute as frequently as necessary to obtain good data from
sensors without burdening the function blocks that use the data. It also insulates the function block
from the manufacturer specific characteristics of certain hardware.

By accessing the hardware, the transducer block can get data from I/O or passing control data to it.
The connection between Transducer block and Function block is called channel. These blocks can
exchange data from its interface.

Normally, transducer blocks perform functions, such as linearization, characterization, temperature
compensation, control and exchange data to hardware.
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Transducer Block Diagram

Sensor Value i ScaleIn 100%  100%
. Trimmed Value Limit Pressure | Secondary Value Unit 1| % oAl Channel
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Figure 3.1 — Transducer Block Diagram

Pressure Transducer Block Parameter Description
Parameter | Description

This parameter allows to save and to restore data according to factory and user calibration procedures. It
has the following options:

1, "Factory Cal Restore",

2, "Last Cal Restore",

3, "Default Data Restore",

4, "Shut-Down Data Restore",

BACKUP_RESTORE 5, "Sensor Data Restore",
1

, "Factory Cal Backup",
, "Last Cal Backup",
, "Shut-Down Data Backup",
15, "Sensor Data Backup",
0, "None".

This parameter contains the minimum calibration span value allowed. This minimum span information is
necessary to ensure that when calibration is done, the two calibrated points (high and low) are not too
close together. Unit derives from SENSOR_UNIT.

This parameter contains the highest calibrated value. For calibration of the high limit point you give the
high measurement value (pressure) to the sensor and transfer this point as HIGH to the transmitter. Unit
derives from SENSOR_UNIT.

This parameter contains the lowest calibrated value. For calibration of the low limit point you give the low

CAL_MIN_SPAN

CAL_POINT_HI

CAL_POINT_LO

measurement value (pressure) to the sensor and transfer this point as LOW to the transmitter. Unit
derives from SENSOR_UNIT.

CAL_TEMPERATURE

This parameter contains the calibrated temperature value. Unit derives from TEMPERATURE_UNIT.

COEFF_POL

This parameter contains the polynomial coefficients.
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Parameter

EEPROM_FLAG

Description
This parameter is used to indicate EEPROM saving process.
{0, “False”}
{1, “True”}

FACTORY_CURVE_BYPASS

This parameter is used to enable factory characterization curve.
{85, “Disable”}
{170, “Enable and Backup Cal’}
{4010, “Disable and Restore Cal’ }
{61440, “Disable or Allows to enter the points” }

FACTORY_CURVE_X

This parameter contains input points of factory characterization curve.

FACTORY_CURVE_Y

This parameter contains input points of factory characterization curve.

FACTORY_CURVE_LENGTH

This parameter contains the number of points of factory characterization curve

LIN_TYPE

Linearization — Type:
0 — No Linearization
1 — User Defined Table

MAIN_BOARD_SN

This is the main board serial number.

MAX_SENSOR_VALUE

Holds the maximum process SENSOR_VALUE. A write access to this parameter resets to the
momentous value. The unit is defined in SENSOR_UNIT.

MIN_SENSOR_VALUE

Holds the minimum process SENSOR_VALUE. A write access to this parameter resets to the
momentous value. The unit is defined in SENSOR_UNIT.

MAX_TEMPERATURE

Holds the maximum temperature. A write access to this parameter resets to the momentous value.

MIN_TEMPERATURE

Holds the minimum temperature. A write access to this parameter resets to the momentous value.

ORDERING_CODE

Indicates information about the sensor and control from production factory.

POLYNOMIAL_VERSION

Indicates the polynomial version.

PRESS_LIN_NORMAL

Indicates the Linear Normalized Pressure.

PRESS_NORMAL

Indicates Normalized Pressure.

PRIMARY_VALUE

This parameter contains the measured value and status available to the Function Block. The unit of
PRIMARY_VALUE is the PRIMARY_VALUE_UNIT.

PRIMARY_VALUE_TYPE

This parameter contains the application of the pressure device.
0: Pressure
4-127: reserved
> 128: manufacture specific

PRIMARY_VALUE_UNIT

This parameter contains the engineering units index code for the primary value.
See explanation about Primary_Value_Unit.

PROCESS_CONNECTION_MATERIAL

Not used.

PROCESS_CONNECTION_TYPE

Not used.

SCALE_IN

This is the input conversion of the Pressure into SECONDARY_VALUE_2 using the high and low scale.
The related unit is the SECONDARY_VALUE_1_UNIT.

SCALE_OUT

This is the output conversion of the linearized value using the high and low scale. The related unit is the
PRIMARY_VALUE_UNIT.

SECONDARY_VALUE_1

This parameter contains the Pressure value and status available to the Function Block.

SECONDARY_VALUE_1_UNIT

This parameter contains the pressure units of the SECONDARY_VALUE_1.

SECONDARY_VALUE_2

This parameter contains the measured value after input scaling and status available to the Function
Block. The related unit is the SECONDARY_VALUE_UNIT_2.

SECONDARY_VALUE_2_UNIT

This parameter contains the units of the SECONDARY_VALUE_2 defined by the manufacturer

SENSOR_DIAPHRAGM_MATERIAL

This parameter contains the index code for the material of the diaphragm, which comes in contact with
the process media.

SENSOR_FILL_FLUID

This parameter contains the index code for the fill fluid inside the sensor. The index code is
manufacture’s specific.

SENSOR_MAX_STATIC_PRESSURE

Not used.

SENSOR_O_RING_MATERIAL

Not used.

SENSOR_HI_LIM

This parameter contains the sensor upper limit value. Unit derives from SENSOR_UNIT.
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Parameter

SENSOR_LO_LIM

Description

This parameter contains the sensor lower limit value. Unit derives from SENSOR_UNIT.

SENSOR_RANGE_CODE

Indicates the sensor range code.
{0, "Range 1 (20 inH20)" },
{1, "Range 2 (200 inH20)" },
{2, "Range 3 (1000 inH20)" },
{3, "Range 4 (360 psi)"},

{4, "Range 5 (3600 psi)" },
{5, "Range 6 (5800 psi)" },
{253, "Special" }

SENSOR_SERIAL_NUMBER

This parameter contains the sensor serial number.

SENSOR_TYPE

This parameter contains the index code for the sensor type described in the manufacturer’s specific
table.

{117, "Capacitance"}

SENSOR_UNIT

This parameter contains the engineering units index code for the calibration values. See Table 3.4.

SENSOR_VALUE

This parameter contains the raw sensor value. The uncalibrated measurement value from the sensor.
Unit derives from SENSOR_UNIT.

TAB_ACTUAL_NUMBER

Contains the actual numbers of entries in the table. It shall be calculated after the transmission of the
table is finished.

TAB_INDEX

The index parameter identifies which element of the table is in the X_VALUE and Y_VALUE parameter
currently

TAB_MAX_NUMBER

TAB_MAX_NUMBER is the maximum size (number of X_VALUE and Y_VALUE values) of the table in
the device.

TAB_OP_CODE

The modification of a table in a device influences the measurement or actuation algorithms of the device.
Therefore an indication of a starting and an end point is necessary. The TAP_OP_CODE controls the
transaction of the table.

0: not initialized
1: new operation characteristic, first value (TAB_ENTRY=1), old curve cleared
2: reserved

3: last value, end of transmission, check table, swaps the old curve with the new curve, actualize
ACTUAL_NUMBER.

4: delete point of table with actual index (optional), sort records with increasing Charact-Input-Value,
assign new indexes, and decrement CHARACT_NUMBER.

5: insert point (Charact-Input-Value relevant) (optional), sort records with increasing Charact-Input-
Value, assign new indexes. Increment CHARACT_NUMBER.

6: replace point of table with actual index (optional).

TAB_STATUS

It is common to provide a plausibility check in the device. The result of this check is indicated in the
TAB_STATUS parameter.

0: not initialized

1: good (new table is valid)

2: not monotonous increasing (old table is valid)

3: not monotonous decreasing (old table is valid)
4: not enough values transmitted (old table is valid)
5: too many values transmitted (old table is valid)
6: gradient of edge too high (old table is valid)

7: Values not excepted (old values are valid)

8 - 127 reserved

> 128 manufacturer specific

TAB_X_Y_VALUE

The X_Y_VALUE parameter contains one value couple of the table.

TEMPERATURE

This parameter contains the temperature (e.g. sensor temperature used for measurement compensation)
with the associated status used within the transducer. The unit of TEMPERATURE is the
TEMPERATURE_UNIT.
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Parameter | Description
TEMPERATURE_UNIT (T1h(;f)2p)arameter contains the units of the temperature. The unit codes are: K (1000), °C (1001), and °F
Indicates the type of pressure transmitter:
TRD_TRANSDUCER_TYPE 108, gauge;
65535, others/special.
TRIMMED_VALUE This parameter contains the sensor value after the trim processing. Unit derives from SENSOR_UNIT.

Indicates the condition of calibration process according to:
{16, "Default value set"},
22, "Applied process out of range"},
XD_ERROR ¢ °p ) P ) ) o<’}
- {26, "Invalid configuration for request"},
{27, "Excess correction"},

{28, "Calibration failed"}

Table 3.1 - Pressure Transducer Block Parameter Description

Pressure Transducer Block Parameter Attributes

Relativ Object Paur::‘ it/er wepan | SR | L ENEEE
e Index Parameter Mnemonic T yjpe Data Type | Store | Size | Access Typg of _value load | Optional View
transport (0] [-1¢ (Class)
Standard Parameter 1
Additional Parameter for Transducer Block

8 SENSOR_VALUE Simple Float D 4 r Cla 0 - M (B)

9 SENSOR_HI_LIM Simple Float N 4 r Cla 0 - M (B)

10 SENSOR_LO_LIM Simple Float N 4 r Cla 0 - M (B)

1 CAL_POINT_HI Simple Float N 4 raw Cla 5080.0 - M (B)

12 CAL_POINT_LO Simple Float N 4 raw Cla 0.0 - M (B)

13 CAL_MIN_SPAN Simple Float N 4 r Cla 0 - M (B)

14 SENSOR_UNIT Simple Unsigned 16 N 2 raw Cla 1151 2 M (B)

15 TRIMMED_VALUE Record DS-33 D 5 r Cla 0.0 - M (B)

16 SENSOR_TYPE Simple Unsigned 16 N 2 r Cla 117 - M (B)

17 SENSOR_SERIAL_NUMBER Simple Unsigned 32 N 4 raw Cla 0 - M (B)

18 PRIMARY_VALUE Record DS-33 D 5 r Cla 0.0 - M (B) 1
19 PRIMARY_VALUE_UNIT Simple Unsigned 16 N 2 raw Cla 1151 3 M (B)

20 PRIMARY_VALUE_TYPE Simple Unsigned 16 N 2 raw Cla 100 - M (B)

21 SENSOR_DIAPHRAGM_ Simple Unsigned 16 S 2 raw Cla 2 - O (B)

MATERIAL
22 SENSOR_FILL_FLUID Simple Unsigned 16 S 2 raw Cla 2 - 0 (B)
23 SENSOR_MAX_STATIC_PRESSU Not used.
RE

24 SENSOR_O_RING_MATERIAL Not used.

25 PROCESS_CONNECTION_TYPE Not used.

26 ;IIZ;(ID_CESS_CONNECTION_MATE Not used.

27 TEMPERATURE Record DS-33 D 5 r Cla 0.0 - O (B)

28 TEMPERATURE_UNIT Simple Unsigned 16 N 2 raw Cla 1001 4 O (B)

29 SECONDARY_VALUE_1 Record DS-33 D 5 r Cla 0.0 - O (B)

30 SECONDARY_VALUE_1_UNIT Simple Unsigned 16 N 2 raw Cla 1151 5 O (B)

31 SECONDARY_VALUE_2 Record DS-33 D 5 r Cla 0 - O (B)

32 SECONDARY_VALUE_2_UNIT Simple Unsigned 16 N 2 raw Cla 1151 6 O (B)

33 LIN_TYPE See explanation about table handling 1 M (B)

34 | SCALEIN Array Foat | s | 8 | raw [ ca 5080.0 7 o(B)
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de pe pe o e Orde
PO
35 SCALE_OUT Array Float S 8 raw Cla 0.0 8 O (B)
36-37 Not Used

38 TAB_ACTUAL_NUMBER See explanation about table handling

39 TAB_INDEX See explanation about table handling

40 TAB_MAX_NUMBER See explanation about table handling

41 TAB_MIN_NUMBER See explanation about table handling

42 TAB_OP_CODE See explanation about table handling

43 TAB_STATUS See explanation about table handling

44 TAB_X_Y_VALUE See explanation about table handling

45 MAX_SENSOR_VALUE Simple Float N 4 raw Cla 0.0 - O (B)
46 MIN_SENSOR_VALUE Simple Float N 4 raw Cla 0.0 - O (B)
47 MAX_TEMPERATURE Simple Float N 4 raw Cla 0.0 - O (B)
48 MIN_TEMPERATURE Simple Float N 4 raw Cla 0.0 - O (B)
49 RESERVED BY PNO

50 RESERVED BY PNO

51 RESERVED BY PNO

52 RESERVED BY PNO

53 RESERVED BY PNO

54 RESERVED BY PNO

55 RESERVED BY PNO

56 RESERVED BY PNO

57 RESERVED BY PNO

58 RESERVED BY PNO

59 RESERVED BY PNO

60 CAL_TEMPERATURE Simple Float N 4 raw Cla 25.0 - O (B)
61 BACKUP_RESTORE Simple Unsigned 8 S 1 raw Cla 0 - O (B)
62 FACTORY_CURVE_BYPASS Simple Unsigned 16 S 2 raw Cla 0xOF - O (B)
63 FACTORY_CURVE_X Array Float S 20 raw Cla - - O (B)
64 FACTORY_CURVE_Y Array Float S 20 raw Cla - - O (B)
65 FACTORY_CURVE_LENGTH Simple Unsigned 8 S 1 raw Cla 5 - O (B)
66 PRESS_LIN_NORMAL Record DS-33 D 5 r Cla 0.0 - O (B)
67 PRESS_NORMAL Record DS-33 D 5 r Cla 0.0 - O (B)
68 DEAD BAND_BYPASS Simple Unsigned 8 S 1 raw Cla TRUE - O (B)
69 COEFF_POL Array Float S 48 raw Cla - - O (B)
70 POLYNOMIAL_VERSION Simple Unsigned 8 S 1 raw Cla 0x32 - O (B)
4l SENSOR_RANGE_CODE Simple Unsigned 8 S 1 raw Cla 1 - O (B)
72 TRD_TRANSDUCER_TYPE Simple Unsigned 16 S 2 raw Cla 107 - O (B)
73 XD_ERROR Simple Unsigned 8 D 1 r Cla 0x10 - O (B)
74 MAIN_BOARD_SN Simple Unsigned 32 S 4 raw Cla 0 - O (B)
75 EEPROM_FLAG Simple Unsigned 8 D 1 r Cla FALSE - O (B)
76 ORDERING_CODE Array Unsigned 8 S 50 raw Cla - - O (B)

Table 3.2 - Pressure Transducer Blocks Parameter Attributes
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Configuration

Cyclic Configuration

The PROFIBUS-DP and PROFIBUS-PA protocols have mechanisms against communication
failures between the slave device and the network master. For example, during initialization, these
mechanisms are used to check these possible errors. After powering up the field device (slave), it
can cyclically exchange information with the class 1 master, if the parameterization for the slave is
correct. This information is obtained using the GSD files (supplied by the device manufacturer, it
contains their descriptions). Through the commands below, the master executes all initialization
process with the PROFIBUS-PA device:

o Get_Cfg: uploads the slave configuration on the master and checks network configuration;

o Set_Prm: writes to the slave parameters and executes the parameterization network;

o Set_Cfg: configures the slaves according to its outputs and inputs;

o Get_Cfg: another command, where the master checks the slave configuration.

All these services are based on the information obtained from slave gsd files. The GSD file from
LD293 shows details such as, hardware and software revision, device bus timing and information
about cyclic data exchange.

LD293 has 1 Al function block.

Most PROFIBUS configuration tools use two directories where the different manufacturers’ GSD’s

and BITMAPS files are stored. The GSD’s and BITMAPS for Smar devices can be obtained through
the website: (https://www.smar.com), on the ‘download’ link.

The following example shows the necessary steps to integrate the LD293 on a Profibus system.
These steps are valid for the entire 303 line of Smar devices:

e Copy the LD293 gsd file to the research directory of the PROFIBUS configuration tool, usually
called GSD;

o Copy the LD293 bitmap file to the research directory of the PROFIBUS configuration tool usually
called BMP;

o After choosing the master, define the baud rate for the network. Do not forget that couplers may
work with the following baud rate: 45.45 kbits/s (Siemens model), 93.75 kbits/s (P+F model) and
12 Mbits/s (P+F, SK2 model). The IM157 device link (Siemens model) may work up to 12
Mbits/s;

o Add the LD293 and specify its physical bus address;

o Choose the cyclic configuration via parameterization using the gsd file that depends on the
application, as detailed previously. For each Al (Analog Input) block, the LD293 provides the
process variable to the master in 5 bytes value, being the first four according to float point data
type and the fifth byte is the status that brings the measure quality of this information.

o It allows activating the condition of watchdog, which the device goes to a fail safe condition,
when a loss of communication is detected with the master.

How to Configure t