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Introduction

INTRODUCTION

The LD1.0 is a intelligent pressure transmitter for gauge measurement. It is based on a field-proven
capacitive sensor that provides reliable operation and high performance.

The LDL1.0, besides the normal functions offered by other smart transmitters, offers the following
functions:

v" LOCAL ADJUSTMENT - not only for lower and upper value, but input/output function,
indication, as well.

v PASSWORD - three levels for different functions.
v OPERATION COUNTER - shows the number of changes in each function.
Get the best results of the LD1.0 by carefully reading these instructions.

Smar’s pressure transmitters are protected by U.S. patents 6,433,791 and 6,621,443.
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This manual is compatible with version 2.XX, where 2 denote software version and XX software
release. The indication 2.XX means that this manual is compatible with any release of software
version 2.

To ensure that our products are safe and without risk to health, the manual must be read carefully
before proceeding and warning labels on packages must be observed. Installation, operation,
maintenance and servicing must only be carried out by suitably trained personnel and in
accordance with the Operation and Maintenance Instruction Manual.

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 LD1.0 complete manual.

Installation Flowchart

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 - Installation and L 7
Section 2 - Configuration
= ) Check the area classification
and its practices
Configure the measuring range
to 0% (4mA) and 100%
(20mA) (Section 2 - Configuration) Y
Install the transmitter (mechanically
Configure the Fail-Safe and electrically) according to the
value (Section 2 - Configuration) application after checking the best
+ position for the LCD (Section 5)
Configure the Damping
(Section 2 - Configuration) v
| Apply the pressure | Check if the cable glands and electric
terminals are in good conditions and
properly held. Also check if the cover
and plug are air-tight sealed.

Configure optionally
the passwords
(Section 2 - Configuration) Y

Is the reading correct?

Power the transmitter properly.

See manual
(Section 5) - Maintenance

Yes ) .
Is the impulse line wett leg?

Y No
Set the lower range
value to obtain 0%

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

No [«
Y
Apply the Zero Trim

Yes Did you correct the No
“ transmitter reading?

Vil
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Section 1

General

Mounting

INSTALLATION

The overall accuracy of a flow, level, or 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 LD1.0 has a built-in temperature sensor to compensate for temperature variations. At the factory,
each transmitter is submitted to a temperature cycle, and the characteristics under different
temperatures are recorded in the transmitter memory. At the field, this feature minimizes the
temperature variation effect.

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

In warm environments, the transmitter should be installed to avoid, as much as possible, direct
exposure to the sun. Installation close to lines and vessels subjected to 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, if necessary.

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 make 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 avoid scratching-
denting or perforation of its surface.

11
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Figure 1.1 — Dimensional Drawing and Mounting Position for LD1.0

1.2



Installation

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

(B~

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 Location of Taps Location of LD1.0 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 condensate for steam or wet gases.

NOTE

For steam or other elevated temperature services, it is important that temperatures at the housing
must not exceed 185 °F (85 °C).

13
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STEAM

N

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

e P

DIAPHRAGM
L-‘

SENSOR IN THE VERTICAL SENSOR IN THE HORIZONTAL

Connector Assembly Procedure

To accomplish transmitter connection to the connector it follows the steps shown in the Figure 1.4.
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Installation

Step 4

Figure 1.4 — Electric Connector Mounting
Wiring

The LD1.0 input circuit was developed from way to allow the power supply connection without
considering the polarity (See Figure 1.5).

SUPPLY
TERMINALS

TERMINALS WITHOUT
POLARITY

Figure 1.5 — Wiring Block

15
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Loop Conections

POWER
SUPPLY

Use of twisted pair (22 AWG or greater than) cables is recommended. For sites with high
electromagnetics levels (EMI above 10 V/m) shield conductors are recommended.

Avoid routing signal wiring near to power cables or switching equipment.

Connection of the LD1.0 should be done as in Figure 1.6. Connection in multi-drop configuration should
be done as in Figure 1.7. Note that a maximum of 15 transmitters can be connected on the same line
and that they should be connected in parallel.

Take care to the power supply as well, when many transmitters are connected on the same line. The
current through the 250 Ohm resistor will be high causing a high voltage drop. Therefore make sure
that the power supply voltage is sufficient.

The configuration can be connected to the communication terminals of the transmitter or at any point of

the signal line by using the alligator clips. It is also recommended to ground the shield of shielded
cables at only one end. The ungrounded end must be carefully isolated.

POWER
SUPPLY
250 O
+
é

CONFIGURATOR

Figure 1.6 — Wiring Diagram for the LD1.0

250 Q

CONFIGURATOR

Figure 1.7 — Wiring Diagram for the LD1.0 in Multidrop Configuration

Make sure that the transmitter is operating within the operating area as shown on the load curve
(Figure 1.8). Communication requires a minimum load of 250 Ohm.
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Installation

LOAD [Ohm] @

1650
1500

1000

500

250

OPERATING AREA

4-20mA AND
DIGITAL COMMUNICATION

4-20mA only

20 30 40 45
POWER SUPPLY [Voli]

Figure 1.8 — Load Curve
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Configuration

Configuration Features

By means of the HART® Configurator, the LD1.0 firmware allows the following configuration features to
be accessed:

Transmitter Identification and Manufacturing Data;

Primary Variable Trim — Pressure;

Primary Variable Trim — Current;

Transmitter Adjustment to the Working Range;

Engineering Unit Selection;

Device Configuration;

DN N N N NN

Equipment Maintenance.
The operations, which take place between the configurator and the transmitter do not interrupt the

Pressure measurement, and do not disturb the output signal. The configurator can be connected on the
same pair of wires as the 4-20 mA signal, up to 2 km away from the transmitter.

Manufacturing Data and Identification

The following information about the LD1.0 manufacturing and identification data is available:
TAG - 8 character alphanumeric field for identification of the transmitter;

DESCRIPTOR - 16 character alphanumeric field for additional identification of the transmitter. May be
used to identify service or location;

DATE - The date may be used to identify a relevant date as the last calibration, the next calibration or

the installation. The date is presented in the form of bytes where DD = [1,..31], MM = [1..12], AA =
[0,..255], where the effective year is calculated by [Year = 1900 + AA];

MESSAGE - 32 character alphanumeric field for any other information, such as: the name of the person
who made the last calibration, some special care to be taken, or if a ladder is needed for accessing;

SENSOR FLUID* - Silicone, Inert, Special, Unknown and None;
SENSOR ISOLATING DIAPHRAGM* - 316 SST, Hastelloy C, Monel, Tantalum and Special,
SENSOR TYPE* - It shows the sensor type;

SENSOR RANGE* - It shows the sensor range in engineering units chosen by user. See Configuration
Unit.

Items marked with asterisk cannot be changed. They are read directly from the sensor memory.

Primary Variable Trim - Pressure

Pressure, defined as a Primary Variable, is determined from the sensor readout by means of a
conversion method. This method uses parameters obtained during the fabrication process. They
depend on the electric and mechanical characteristics of the sensor, and on the temperature change to
which the sensor is submitted. These parameters are recorded in the sensor's EEPROM memory.
When the sensor is connected to the transmitter, such information is made available to the transmitter's
microprocessor, which sets a relationship between the sensor signal and the measured pressure.

Sometimes, the pressure on the transmitter' is different from the applied pressure. This may be due to
several reasons, among which the following can be mentioned:

v/ The transmitter mounting position;

v' The user's pressure standard differs from the factory standard,;

2.3
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v/ Sensor's original characteristics shifted by overpressure, over temperature or by long-term drift.

Some users prefer to use this feature for zero elevation or suppression when the measurement
refers to a certain point of the tank or tap (wet tap). Such practice, however, is not recommended
when frequent laboratory calibrations are required, because the equipment adjustment refers to a
relative measurement, and not to an absolute one, as per a specific pressure standard.

The Pressure Trim, as described on this document, is the method used in order to adjust the
measurement as related to the applied pressure, as per the user's pressure standard. The most
common discrepancy found in transmitters is usually due to Zero displacement. This may be corrected
by means of the Zero Trim or the Lower Trim.

There are four types of pressure trim available:

v LOWER TRIM: Is used to trim the reading at the lower range. The user informs to the transmitter
the correct reading for the applied pressure via HART® configurator.

Check on section 1, the note on the influence of the mounting position on the indicator.
For better accuracy, the trim adjustment should be made in the lower and upper values of the
operation range values.

v' UPPER TRIM: Is used to trim the reading at the upper range. The user informs the transmitter the
correct reading for the applied pressure via HART® configurator.

The upper pressure trim shall always be done after the zero trim.

v/ ZERO TRIM: is similar to the LOWER TRIM, but is assumed that the applied pressure is zero. The
reading equal to zero must be active when the pressures of differential transmitter cameras are
equalized or when a manometric transmitter opened to atmosphere or when the absolute
transmitter is applied to the vacuum. Therefore, the user does not need to enter with any value.

Primary Variable Current Trim

When the microprocessor generates a 0 % signal, the Digital to Analog converter and associated
electronics are supposed to deliver a 4 mA output. If the signal is 100 %, the output should be 20 mA.

There might be differences between the Smar current standards and your plant current Standard. In
this case, the Current Trim adjustment shall be used, with a precision Ammeter as measurement
reference. Two Current Trim types are available:

v' 4 mA TRIM: this is used to adjust the output current value corresponding to 0 % of the
measurement;

v/ 20 mA TRIM: this is used to adjust the output current value corresponding to 100 % of the
measurement.

The Current Trim shall be carried out as per the following procedure:
v/ Connect the transmitter to the precision Ammeter;
v' Select one of the Trim types;

v Wait a moment for the current to stabilize and inform the transmitter the current readout of the
precision Ammeter.

2.4
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Transmitter Adjustment to the Working Range

This function directly affects the transmitter's 4-20 mA output. It is used to define the transmitter's
working range; in this document it is referred to as the transmitter's calibration. The LD1.0 transmitter
includes two calibration features:

v CALIBRATION WITH REFERENCE: this is used to adjust the transmitter's working range, using a
pressure standard as a reference.

v CALIBRATION WITHOUT REFERENCE: this is used to adjust the transmitter's working range,
simply by having limit values informed by the user.

Both calibration methods define the Working Range Upper and Lower values, in reference to some
applied pressure or simply informed by entered values. CALIBRATION WITH REFERENCE differs
from the Pressure Trim, since CALIBRATION WITH REFERENCE establishes a relationship between
the applied pressure and the 4 to 20 mA signal, and the Pressure Trim is used to correct the
measurement value.

In the transmitter mode, the Lower Value always corresponds to 4 mA and the Upper Value to 20 mA.
In the controller mode, the Lower Value corresponds to PV = 0 % and the Upper Value to PV =100 %.

The calibration process calculates the LOWER and the UPPER values in a completely independent
way. The adjustment of value does not affect the other. The following rules shall, however, be
observed:

v' The Lower and Upper values shall be within the range limited by the Minimum and maximum
Ranges supported by the transmitter. As a tolerance, values exceeding such limits by up to 24 %
are accepted, although with some accuracy degradation.

v The Working Range Span, determined by modulus of the difference between the Upper and Lower
Values, shall be greater than the minimum span, defined by [Transmitter Range / 10]. Values up to
0.75 of the minimum span are acceptable with slight accuracy degradation.

If the transmitter is operating with a very small span, it will be extremely sensitive to pressure
variations. Keep in mind that the gain will be very high and any pressure change, no matter how
small, will be amplified.

If it is necessary to perform a reverse calibration, that is, to work with an UPPER VALUE smaller than
the LOWER VALUE, proceed as follows:

v' Place the Lower Limit in a value as far from the present Upper Value and from the new adjusted
Upper value as possible, observing the minimum span allowed. Adjust the Upper Value at the
desired point and, then, adjust the Lower Value.

This type of calibration is intended to prevent the calibration from reaching, at any moment, values not
compatible with the range. For example: lower value equals to upper value or separated by a value
smaller than the minimum span.

This calibration procedure is also recommended for zero suppression or elevation in those cases where
the instrument installation results in a residual measurement in relation to a certain reference. This is
the specific case of the wetted tap.

Engineering Unit Selection

Transmitter LD1.0 includes a selection of engineering units to be used in measurement indication.

For pressure measurements, the LD1.0 includes an option list with the most common units. The
internal reference unit is inHO @ 20 °C; should the desired unit be other than this one, it will be
automatically converted using conversion factors included in Table 3.1.

When selecting a unit, make sure that it will not require readouts greater than this limit. For User
reference, Table 3.1 presents a list of recommended sensor ranges for each available unit.
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CONVERSION FACTOR | NEW UNITS ‘ RECOMMEND RANGE
1.00000 Inches H,0 at 20 °C 1,23&4
0.0734241 Inches Hg at 0 °C all
0.0833333 Feet H,0 at 20 °C all
25.4000 Millimeters H,O at 20 °C 1&2
1.86497 Millimeters Hg at 0 °C 1,2,3&4
0.0360625 Pound/square inch - psi 2,3,4,5&6
0.00248642 Bar 3,4,5&6
2.48642 Millibar 1,2,3&4
2.53545 Gram/square centimeter 1,2,3&4
0.00253545 kilogram/square centimeter 3,4,5&6
248.642 Pascal 1
0.248642 KiloPascal 1,2,3&4
1.86497 Torrat 0 °C 1,2,3&4
0.00245391 Atmosphere 3,4,5&6
0.000248642 MegaPascal 4,586
0.998205 Inches of water at 4 °C 1,2,3&4
25.3545 Millimeters of water at 4 °C 1&2

Table 3.1 - Available Pressure Units

In applications where the LD1.0 will be used to measure variables other than pressure or in the cases
where a relative adjustment has been selected, the new unit may be displayed by means of the User
Unit feature. This is the case of measurements such as level, volume, and flow rate or mass flow
obtained indirectly from pressure measurements.

The User Unit is calculated taking the working range limits as a reference, which is, defining a value
corresponding to 0% and another corresponding to 100% of the measurement:

v' 0% - Desired readout when the pressure is equal to the Lower Value (PV% = 0%, or transmitter
mode output equal to 4 mA).

v 100% - Desired readout when the pressure is equal to the Upper Value (PV% = 100%, or
transmitter mode output equal to 20 mA).

The user unit may be selected from a list of options included in the LD1.0. Table 3.2 makes it possible
to associate the new measurement to the new unit so that all supervisory systems fitted with HART®
protocol can access the special unit included in this table. The user will be responsible for the
consistency of such information. The LD1.0 cannot verify if the values corresponding to 0% and 100%
included by the user are compatible with the selected unit.

Equipment Configuration

The LD1.0 enables the configuration of not only its operational services, but of instrument itself. This
group includes services related to: Input Filter, Burn Out, Addressing and Passwords.

v INPUT FILTER - The Input Filter, also referenced to as Damping, is a first class digital filter
implemented by the firmware, where the time constant may be adjusted between 0 and 128
seconds. The transmitter's mechanical damping is 0.2 seconds.

v BURN OUT - The output current may be programmed to go to the maximum limit of 21 mA (Full
Scale) or to the minimum limit of 3.6 mA in case of transmitter failure. Configuring the BURNOUT
parameter for Upper or Lower may do this.

v ADDRESSING - The LD1.0 includes a variable parameter to define the equipment address in a
HART® network. Addresses may go from value "0" to "15"; addresses from "1" to "15" are specific
addresses for multidrop connections.

The LD1.0 is factory configured with address "0".

v" WRITING PROTECTION - This feature is used to protect the transmitter configuration from
changes via communication. All configuration data are writing protected.
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The LD1.0 include two write protection mechanisms: software and hardware locking; software
locking has higher priority.

When the LD1.0 writing software protection mechanism is enabled, it is possible, by means of
specific commands, to enable or disable the write protection.

v PASSWORDS - this service enables the user to modify the operation passwords used in the
LD1.0. Each password defines the access for a priority level (1 to 3); such configuration is stored in
the LD1.0 EEPROM.

Password Level 3 is hierarchically upper to password level 2, which is upper to level 1.

Equipment Maintenance

Here are grouped maintenance services related with the collection of information required for
equipment maintenance. The following services are available: Order Code, Serial Number, Operation
Counter and Backup/Restore.

v ORDER CODE - The Ordering Code is the one used for purchasing the equipment, in accordance
with the User specification. There are 12 characters available in the LD1.0 to define this code.

EXAMPLE:

2|13|4|5|6|7|8]|9]|10|11]|12
I'{O|H|O

OPTION DESCRIPTION

LD1.0M | Gage Pressure Transmitter

Range: -500 to 500 mbar

Proccess Connection: 1/2” — 14 NPT - Female
Proccess Connection Material in 316L AISI SST
Without Digital Display

Communication Protocol: HART®

Without Certification

O|IT|(O|—|Fk|N

v’ SERIAL NUMBER - Three serial numbers are stored:
Circuit Number - This number is unique to every main circuit board and cannot be changed.

Transmitter Number - the number that is written at the identification plate each transmitter.

v OP_COUNT - Every time a change is made, there is an increment in the respective change
counter for each monitored variable, according to the following list. The counter is cyclic, from 0 to
255. The monitored items are:

LRV/URYV - when any type of calibration is done;

Characterization - when any change is made in any point of the pressure characterization table
in trim mode;

Multidrop - when any change is made in the communication mode, for example, multidrop or
single transmitter;

Pswd/C-Level - when any change is made in the password or the level configuration.
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