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Section

SAFETY MESSAGES

ProBar Remote Mounting

NOTE

This section is for remote mounting the ProBar electronics after having
installed the ProBar sensor probe. If you have not installed the sensor

probe assembly, please return to the appropriate section and complete

the necessary steps.

NOTE
Do not rotate the electronics housing on the electronics more than 180°

relative to the dP cell.

Instructions and procedures in this section may require special
precautions to ensure the safety of the personnel performing the
operations. Please refer to the following safety messages before
performing any operation in this section.

Explosions could result in death or serious injury:
« Do not remove the transmitter cover in explosive atmospheres when the circuit is alive.

« Before connecting a HART-based communicator in an explosive atmosphere, make
sure the instruments in the loop are installed in accordance with intrinsically safe or
non-incendive field wiring practices.

« Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

« Both transmitter covers must be fully engaged to meet explosion-proof requirements.

AWARNING

Failure to follow these installation guidelines could result in death or serious injury:

« Make sure only qualified personnel perform the installation.
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This section provides remote mounting installation instructions for the
ProBar electronics for liquid, gas or steam service in either horizontal
or vertical pipes.

Figures 8-1 through 8-3 illustrate how the ProBar sensor should be aligned
for a specific service and pipe orientation prior to remote mounting.

FIGURE 8-1.
Liquid Service: A (Horizontal Pipe) and A B
B (Vertical Pipe). <
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FIGURE 8-2.
Gas Service: A (Horizontal Pipe) and A B
B (Vertical Pipe).
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FIGURE 8-3.
Steam Service: A (Horizontal Pipe) and A B
B (Vertical Pipe). <
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ProBar Valves and Fittings Throughout the remote mounting process:

= Use only valves and fittings rated for the service pipeline design
pressure and temperature as specified in Section 16:
Specifications and Reference Data.

= Use a pipe thread sealant compound that is rated for use at the
service temperature and pressure for all valves and fittings.

= Verify that all connections are tight and that all instrument
valves are fully closed.

= Verify that the sensor probe is properly oriented for the intended
type of service: liquid, gas or steam (see Figures 8-1, 8-2, and 8-3).
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Impulse Piping

A remote mounted electronics is connected to the sensor by means of
impulse piping. Temperatures in excess of 250 °F at the electronics
will damage electronics components; impulse piping allows service
flow temperatures to decrease to a point where the electronics is no
longer vulnerable.

Each service uses a different impulse piping arrangement to maintain a
single phase of fluid in the piping and ProBar electronics. For example,
liquid applications must maintain a liquid state and allow any air or
gas formation to travel up and away from the ProBar electronics, and
gas applications must maintain a gaseous state and allow the formation
of liquids to drain down and away from the ProBar electronics.

The piping used to connect the sensor probe and electronics must be
rated for continuous operation at the pipeline-designed pressure and
temperature. A minimum of one-half inch (*2-in., 12mm) O.D. stainless
steel tubing with a wall thickness of at least 0.035" is recommended.
Threaded pipe fittings are not recommended because they create voids
where air can become entrapped and have more possibilities for
leakage.

The following restrictions and recommendations apply to impulse
piping location.

1. Impulse piping that runs horizontally must slope at least one inch
per foot (83mm/m).

< It must slope downwards (toward the ProBar electronics) for
liquid and steam applications.

= It must slope up (away from the ProBar electronics) for gas
applications.

2. For applications where the pipeline temperature is below 250 °F
(121 °C), the impulse piping should be as short as possible to
minimize flow temperature changes. Insulation may be required.

3. For applications where pipeline temperature is above 250 °F
(121 °C), the impulse piping should have a minimum length of
one foot (0.3048 m) for every 100 °F (38 °C) over 250 °F (121 °C),
which is the maximum operating ProBar electronics temperature.
Impulse piping must be uninsulated to reduce fluid temperature.
All threaded connections should be checked after the system
comes up to temperature, because connections may be loosened by
the expansion and contraction caused by temperature changes.

4. Outdoor installations for liquid, saturated gas, or steam service
may require insulation and heat tracing to prevent freezing.

5. For installations where the ProBar electronics are more than
six feet (1.8m) from the sensor probe, the high and low impulse
piping must be run together to maintain equal temperature.
They must be supported to prevent sagging and vibration.

6. Run impulse piping in protected areas or against walls or ceilings.
If the impulse piping is run across the floor, ensure that it is
protected with coverings or kick plates. Do not locate the impulse
piping near high temperature piping or equipment.

7. Use an appropriate pipe sealing compound rated for the service
temperature on all threaded connections. When making threaded
connections between stainless steel fittings, Loctite PST Sealant
is recommended.
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EQUIPMENT REQUIRED
TO REMOTE MOUNT THE
PROBAR ELECTRONICS

Tools Required

Supplies Required

INSTRUMENT MANIFOLDS

Proper installation of the ProBar electronics requires the following
tools and equipment.

Tools required include the following:

1. Open end or combination wrenches (spanners) to fit the pipe
fittings and bolts: %e-in., %s-in., "/s-in.

Adjustable wrench: 15-in. (1%2-in. jaw).

Nut driver: /s-in. for vent/drain valves (or %s-in. wrench).
Phillip’s screwdriver: #1.

Standard screwdrivers: ¥-in., and Ys-in. wide.

Pipe wrench: 14-in.

Wire cutters/strippers.

N o gk wd

Supplies required include the following:

1. %-in. Tubing (recommended) or ¥2-in. pipe to hook up the ProBar
electronics to the sensor probe. The length required depends upon
the distance between the electronics and the sensor.

2. Fittings including, but not limited to:
a. Two tube or pipe tees (for steam or high temperature liquid)
b. Six tube/pipe fittings (for tube)

3. Pipe compound or teflon tape (where local piping codes allow).

An instrument manifold is recommended for all installations. A
manifold allows an operator to equalize the pressures prior to the zero
calibration of the ProBar electronics as well as to isolate the electronics
from the rest of the system without disconnecting the impulse piping.
Although a 3-valve manifold can be used, a 5-valve manifold is
recommended. Figure 8-4 identifies the valves on a 5-valve and a
3-valve manifold.

5-valve manifolds provide a positive method of indicating a partially
closed or faulty equalizer valve. A closed for faulty equalizer valve will
block the DP signal and create errors that may not be detectable
otherwise. Figure 8-4 shows the DP manifold assembly and identifies
the valves on both types of manifolds, and Table 8-1 provides a
description of the valves. The labels for each valve will be used to
identify the proper valve in the procedures to follow.

NOTE

Some recently-designed instrument manifolds have a single valve
actuator, but cannot perform all of the functions available on standard
5-valve units. Check with the manufacturer to verify the functions that
a particular manifold can perform. In place of a manifold, individual
valves may be arranged so as to provide the necessary isolation and
equalization functions.

NOTE
The ProBar should be shipped with the instrument manifold already
bolted to the electronics.

8-4
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FIGURE 8-4.
Valve ldentification for 5-Valve
and 3-Valve Manifolds.

TABLE 8-1.
Description of Impulse Piping Valves
and Components.

Name Description

Impulse Piping Valves

ToPH To PL

b
MH % %/MV N
Sl

X7

MEH/

DVH

DvL

7

O

5-Valve Manifold

ToPH To PL

P

MH % % ME

RS

m@ﬂ/w

O

3-Valve Manifold

8900-8900_34A, 8900_35A

Purpose

PH Primary Sensor—High Pressure Isolates the flowmeter sensor from the
PL Primary Sensor—Low Pressure impulse piping system
DVH Drain/Vent valve—High Pressure Drains (for gas service) or vents (for liquid or
DVL Drain/Vent valve—Low Pressure steam service) the DP electronics chambers
BH Blowdown—High Pressure Allows pipeline pressure to blow and clear
BL Blowdown—Low Pressure sediment from impulse piping
VH Vent Valve—High Pressure Allows venting of collected gases from
VL Vent Valve—Low Pressure impulse piping in liquid applications
DH Drain Valve—High Pressure Allows draining of collect condensate from
DL Drain Valve—Low Pressure impulse piping in gas applications
Components
1 ProBar Electronics Reads Differential Pressure
2 ProBar Manifold Isolates and equalizes ProBar electronics
3 Vent Chamber Collects gases in liquid applications
4 Condensate Chamber Collects condensate in gas applications

Numbers 1-4 in the components section of Table 8-1 are used in Figures
8-5 through 8-10.
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LOCATION FOR THE
PROBAR ELECTRONICS

Liquid Service
up to 250 °F (121 °C)

Recommended Location

FIGURE 8-5.
Recommended Electronics
Installation for Liquid Service
up to 250 °F (121 °C).

The location for the ProBar electronics depends upon the service
to be used.

(See page 8-10 for liquid service above 250 °F.)

The electronics may be installed in one of two ways, depending on the
space limitations of the installation site. Refer to Figures 8-5 and 8-6 to
help you determine which installation variation to use.

The recommended installation mounts the ProBar electronics below the
primary sensor to ensure that air will not be introduced into the impulse
piping or the electronics. Figure 8-5 illustrates the recommended
electronics location for use in either a horizontal or vertical pipe.

(e

7
GIE

8900-8900_21A
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Alternate Location

FIGURE 8-6.
Alternate Electronics Installation for
Liquid Service up to 250 °F (121 °C).

When it is impossible to mount the ProBar electronics below the
pipeline, mount the ProBar electronics above the pipeline using the
arrangement shown in Figure 8-6. The alternate installation requires
periodic maintenance to assure that air is vented from the chambers.
The alternate location can be used with horizontal pipes only, as
shown in Figure 8-6.

8900-8900_22A
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Gas Service

Recommended Location

FIGURE 8-7.
Recommended Electronics Installation
for Gas Service.

The electronics may be installed in one of two ways, depending on the
space limitations of the installation site. Refer to Figures 8-7 and 8-8 to
help you determine which installation variation to use.

The recommended installation mounts the ProBar sensor through the
top half of the pipe (for horizontal process piping), and the ProBar
electronics above the process piping to prevent condensable liquids
from collecting in the impulse piping and DP cell. Figure 8-7 illustrates
the recommended electronics location for use in either a horizontal or
vertical pipe.

8900-8900_23A
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Alternate Location When it is impractical or impossible to mount the ProBar electronics
above the process piping, the electronics can be mounted below the
process piping as shown in Figure 8-8. This alternate installation
requires periodic maintenance to assure that condensate from
saturated gas applications is drained from the chambers. Figure 8-8
illustrates the alternate location for use in either a horizontal or
vertical pipe.

FIGURE 8-8.
Alternate Electronics Installation for
Gas Service.

8900-8900_29A
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Steam or Liquid Service
above 250 °F (121 °C)

Horizontal Pipes

FIGURE 8-9.

Electronics Installation for Steam or
Liquid Service above 250 °F (121 °C)
in a Horizontal Pipe.

For steam service (at any temperature) or liquid service at
temperatures above 250 °F (121 °C), the ProBar electronics
must be installed below the process piping.

NOTE

Steam (or hot water) must not enter the electronics. Fill the system of
impulse piping and ProBar electronics with cool water before
pressurizing the system.

For horizontal steam process piping, the ProBar flow sensor is mounted
through the bottom half of the piping, as shown in Figure 8-9. Route
impulse piping down to the ProBar electronics. Fill the system with cool
water through the two tee fittings.

8900-8900_24A
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Vertical Pipes

FIGURE 8-10.

Electronics Installation for Steam or
Liquid Service above 250 °F (121 °C)
in a Vertical Pipe.

Steam service in a vertical pipe uses a ProBar flow sensor constructed
specifically for vertical pipelines; it must be mounted through the side
of the pipe, as shown in Figure 8-10. Two ¥2-14 NPT cross fittings are
used to fill the system with water. Insulate the impulse piping from
the pipe to and including the PH and PL instrument valves. Do
not insulate the NPT cross fittings.

Fill

8900-8900_25A
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Section

SAFETY MESSAGES

ProBar Electronics Functions

Procedures and instructions in this section may require special
precautions to ensure the safety of the personnel performing the
operations. Information that raises potential safety issues is indicated
by a warning symbol (4). Refer to the following safety messages before
performing an operation preceded by this symbol.

AWARNING

Explosions could result in death or serious injury:
« Do not remove the transmitter cover in explosive atmospheres when the circuit is alive.

« Before connecting a HART-based communicator in an explosive atmosphere, make
sure the instruments in the loop are installed in accordance with intrinsically safe or
non-incendive field wiring practices.

« Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certifications.

« Both transmitter covers must be fully engaged to meet explosion-proof requirements.

« The unused conduit opening on the electronics housing must be plugged and sealed to
meet explosion-proof requirements.

AWARNING

Failure to follow these installation guidelines could result in death or serious injury:

« Make sure only qualified personnel perform the installation.

AWARNING

For intrinsically safe installations, wiring connections must be made in accordance
with ANSI/ISA-RP12.6, and Rosemount drawings 03031-1019 or 03031-1024.

For ALL installations, wiring connections must be made in accordance with local or
national installation codes such as the NEC NFPA 70.

This section contains information on commissioning and operating
ProBar flowmeters. Tasks that should be performed on the bench prior
to installation (setting flowmeter jumpers) and software functions are
explained in this section.

For your convenience, HART communicator fast key sequences are
listed for each software function. If you are unfamiliar with the
communicator or how to follow fast key sequences, please refer to
Appendix A: HART Communicator for communicator operations.
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COMMISSIONING
THE FLOWMETER
ON THE BENCH

FAILURE MODE ALARM

Failure Mode Alarm vs.
Saturation Output Values

TABLE 9-1. Analog Output:
Standard Alarm Values vs.
Saturation Values.

TABLE 9-2. Analog Output:
NAMUR-Compliant Alarm Values
vs. Saturation Values.

Commissioning consists of testing the flowmeter, testing the loop, and
verifying flowmeter configuration data. You may commission ProBar
flowmeters either before or after installation. Commissioning the
flowmeter on the bench before installation ensures that all flowmeter
components are in good working order and acquaints you with the
operation of the device.

To avoid exposing the flowmeter electronics to the plant environment after
installation, set the failure mode and flowmeter security jumpers during
the commissioning stage on the bench.

As part of normal operation, the ProBar continuously monitors its own operation.
This automatic diagnostic routine is a timed series of checks repeated
continuously. If the diagnostic routine detects a failure, the flowmeter drives its
output either below or above specific values depending on the position of the
failure mode jumper.

= For 4-20 mA flowmeters factory-configured for standard operation, the
flowmeter drives its output either below 3.75 mA or above 21.75 mA.

= For 4-20 mA flowmeters factory-configured for NAMUR-compliant
operation, the flowmeter drives its output either below 3.6 mA or above
225 mA.

The failure mode alarm jumper is located on the front of the electronics board
inside of the electronics housing cover. The position of this jumper determines
whether the output is driven high or low when a failure is detected (see Figure
9-1 on page 9-4). If the alarm jumper is not installed the flowmeter will operate
normally, and the default alarm condition will be high.

NOTE

The failure mode alarm jumper pins occupy one row of a ten-pin socket that also
is used to attach the optional LCD meter. In order to function appropriately, the
jumper must be positioned correctly, as shown in Figure 9-1 on page 9-4.

The failure mode alarm output levels differ from the output values that occur
when applied pressure is outside the range points. When pressure is outside the
range points, the analog output continues to track the input pressure until
reaching the saturation value listed below; the output does not exceed the listed
saturation value regardless of the applied pressure. For example, with standard
alarm and saturation levels and pressures outside the 4-20 range points, the
output saturates at 3.9 mA or 20.8 mA. When the flowmeter diagnostics detect a
failure, the analog output is set to a specific alarm value that differs from the
saturation value to allow for proper troubleshooting.

4-20 mA
Saturation
Value
Low 3.9mA <3.75 mA
High 20.8 mA >21.75 mA

4-20 mA
Saturation
Value
Low 3.8 mA <3.6 mA
High 20.5 mA >22.5mA
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Alarm and Saturation
Values for Flowmeters
Set to Burst Mode

Alarm Level Verification

NOTE
You can alter the actual flowmeter mA output values from the values
listed above by performing an analog output trim (see page 9-20).

NOTE

When a flowmeter is in an alarm condition, the hand-held HART
communicator indicates the analog output the flowmeter would drive if
the alarm condition did not exist.

Saturation and alarm conditions operate differently when a flowmeter is
set to burst mode operation:

Alarm Condition (Hi or Lo):
1. Analog output switches to alarm level (see Table 9-1).

2. Primary variable (flow pressure) is burst with a status bit set.
3. Percent of range follows primary variable (flow pressure).

4. Secondary variable (DP pressure) and Tertiary variable
(temperature) are burst with a status bit set.

(Note that during alarm conditions, the burst primary variable,
secondary variable, or percent of range, or temperature may not be valid
depending on the error type — refer to the HART protocol for details.)

Saturation:
1. Analog output switches to saturation level (see Table 9-1).

2. Primary variable (flow pressure) is burst normally.

3. Secondary variable (D.P. pressure) and tertiary variable
(temperature) are burst normally.

Flowmeters with electronics board revision 5.3 or later (shrouded design) have
increased functionality that allows verification testing of alarm current levels.
If you repair or replace the flowmeter electronics board, sensor module or LCD
meter, verify the flowmeter alarm level before you return the flowmeter to
service. This feature is also useful in testing the reaction of your control system
to a flowwmeter in an alarm state. To verify the flowmeter alarm levels, perform
a loop test (see Loop Test on page 9-14).




ProBar Flowmeter

FLOWMETER SECURITY You can prevent changes to the flowmeter configuration data with the write
protection jumper. Position the jumper on the flowmeter circuit board in the
“ON" position to prevent accidental or deliberate change of configuration data.
Figure 9-1 shows the jumper positions for 4-20 mA flowmeters. For flowmeters
with an optional LCD meter, see “LCD Meter” in Installation Options.

If the flowmeter write protection jumper is in the “ON” position, the
flowmeter will not accept any “writes” to its memory. Configuration
changes (such as digital trim and reranging) cannot take place
when the flowmeter security is on. To reposition the jumper, perform
the following procedure.

1. If the flowmeter is installed, secure the loop, and remove power.

2. Remove the housing cover opposite the field terminal side. Do not
remove the flowmeter covers in explosive atmospheres when the
circuit is alive.

3. Reposition the jumper. See Figure 9-1 for the ON and OFF jumper
positions. Previous circuit boards carried a two-pin or three-pin
jumper assembly on the connector side of the board (see Figure 9-1).
To activate security using a two-pin version, install the jumper. To
activate security with the three-pin assembly, move the jumper to
the ON pin position.

4. Reattach the flowmeter cover. Flowmeter covers must be fully
engaged to meet explosion-proof requirements.

NOTE
If the security jumper is not installed, the flowmeter will continue to

operate in the security OFF configuration.

FIGURE 9-1.
4-20 mA Flowmeter
Electronics Boards.

Previous Electronics Board Improved Electronics Board

Security and
Alarm Jumpers

Security




ProBar Electronics Functions

COMMISSIONING
THE PROBAR WITH
A HART-BASED
COMMUNICATOR

Setting the
Loop to Manual

Wiring Diagrams
(Bench Hook-up)

FIGURE 9-2.
Bench Hook-up
(4—20 mA Flowmeters).

Before placing the ProBar into operation, you should commission the
instrument using a HART-based communicator.

To commission on the bench, connect the flowmeter and the communicator as

shown in Figure 9-2. Make sure the instruments in the loop are installed in
accordance with intrinsically safe or nonincendive field wiring practices
before connecting a communicator in an explosive atmosphere. Connect the
communicator leads at any termination point in the signal loop. It is most
convenient to connect them to the terminals labeled “COMM?” on the
terminal block. Connecting across the “TEST” terminals will prevent
successful communication.

For 4-20 mA flowmeters, you will need a power supply capable of providing
10.5 to 55 V dc at the flowmeter, and a meter to measure output current. To
enable communication, a resistance of at least 250 ohms must be present
between the communicator loop connection and the power supply. Do not use
inductive-based transient protectors with the ProBar.

Whenever you are preparing to send or request data that would disrupt
the loop or change the output of the flowmeter, you must set your process
application loop to manual. The HART Communicator Model 275 will
prompt you to set the loop to manual when necessary. Keep in mind that
acknowledging this prompt does not set the loop to manual. The

prompt is only a reminder; you have to set the loop to manual yourself, as
a separate operation.

Connect the bench equipment as shown in Figure 9-2 and turn on the
HART-based communicator by pressing the ON/OFF key. The
communicator will search for a HART-compatible device and will
indicate when the connection is made. If the communicator fails to
connect, it will indicate that no device was found. If this occurs, refer to
Section 15: Troubleshooting.

N <

24Vdc

Current

Supply

<t

|
| '|'|'|+

00
00|

Meter

3051-3031G02B
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3051-3031H02B

Wi ring Diagrams The following diagrams illustrate wiring loops for a field hook-up with a
(Field Hook-u p) HART-based communicator.
FIGURE 9-3. ggLrJ\ELo,\sI;e'nd ctive-based
. u | uctive-
Field HOOk'Up transient protectors.
(4—20 mA Flowmeters). ~ —
R.>250 ¢
Z ‘S; Y e ANN— % L+
<  — dcurrent +
= Meter |: Power
=l ] 4 = Supply
2 = &4 = EEEN + E -
I S, __ S, 1 |_O _!_
et (@ =
o Signal point may be grounded at any point
or left ungrounded.
o —/ J
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REVIEW
CONFIGURATION DATA
HART Comm. 1,5

CHECK OUTPUT
Process Variables
HART Comm. 1,2

Sensor Temperature

HART Comm.

1,1,5

NOTE

Information and procedures in this section that make use of HART
Communicator fast key sequences assume that the flowmeter and
communicator are connected, powered, and operating correctly.

If you are not familiar with the HART Communicator or fast-key
sequences, refer to Appendix A: HART Communicator.

Before you place the flowmeter into operation, it is recommended that you
review the flowmeter configuration data that was set at the factory. You
should review the following configuration data: Flowmeter Model, Type,
Tag, Range, Date, Descriptor, Message, Minimum and Maximum Sensor
Limits, Minimum Span, Units, 4 and 20 mA points, Output (linear or
square root), Damping, Alarm Setting (high, low), Security Setting (on,
off), Local Keys (enabled, disabled), Integral Meter, Sensor Fill, Isolator
Material, Flange (type, material), O-Ring Material, Drain/Vent, Remote
Seal (type, fill fluid, isolator material, number), Flowmeter S/N, Address,
and Sensor S/N.

Before performing other flowmeter on-line operations, review the digital
output parameters to ensure that the flowmeter is operating properly and
is configured to the appropriate process variables.

The process variables for the ProBar provide the flowmeter output, and
are continuously updated. The process variable menu displays the
following process variables:

= Flow Pressure

= Percent of Range

= Analog Output

= DP Pressure

= Sensor Temperature
The flow pressure reading in both Engineering Units and Percent of
Range will continue to track with pressures outside of the defined range
from the lower to the upper range limit of the sensor module.®

The ProBar contains a temperature sensor just above its pressure sensor
in the sensor module. When reading this temperature, keep in mind that
this is not a process temperature reading.

(1) Previous versions of the software will track with pressure up to 105% of span, and remain
there as pressure increases.




ProBar Flowmeter

BASIC SETUP

Set Process
Variable Units

HART Comm. 1,3

Set Output

HART Comm. 1,3,5

The PV Unit command sets the process variable units to allow you to
monitor your process using the appropriate units of measure. Select from
the following engineering units:

=inH,0 = bar
=inH,0 at 4 °C®  embar
=inHg = g/lcm?
= ftH,0 = kg/cm?
= mmH,0 =Pa
«mmH,0 at 4 °CY <kPa

- mmHg = torr

e psi eatm

Activate the flowmeter square root output option to make the analog
output proportional to flow. To avoid the extremely high gain that results
as the input approaches zero, the ProBar automatically switches to a
linear output in order to ensure a more stable output near zero. The
transition from linear to square root output is smooth, with no step change
or discontinuity in output (see Figure 9-4).

The transition from linear to square root is not adjustable. It occurs at
0.8% of ranged pressure input. In earlier software, the transition point
occurred at 4% of ranged pressure input, or 20% of full scale flow output.

From 0 percent to 0.6 percent of the ranged pressure input, the slope of
the curve is unity (y = x). This allows accurate calibration near zero.
Greater slopes would cause large changes in output for small changes at
input. From 0.6 percent to 0.8 percent, the slope of the curve equals 42 (y =
42x) to achieve continuous transition from linear to square root at the
transition point.

(1) Not available with previous ProBar flowmeters.
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FIGURE 9-4.
Square Root Output
Transition Point.
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Rerange

The Range Values command sets the 4 and 20 mA points (lower and upper
range values). Setting the range values to the limits of expected readings
maximizes flowmeter performance; the flowmeter is most accurate when
operated within the expected pressure ranges for your application. In practice,
you may reset the flowmeter range values as often as necessary to reflect
changing process conditions.

NOTE

Regardless of the range points, the ProBar will measure and report all readings
within the digital limits of the sensor. For example, if the 4 and 20 mA points
are set to 0 and 10 inH,0, and the flowmeter detects a pressure of 25 inH,0, it
digitally outputs the 25 in H,0 reading and a 250% percent of span reading.
However, there may be up to +5.0% error associated with output outside of the
range points.

You may use one of three methods to rerange the flowmeter. Each method is
unique; examine all three closely before deciding which method to use.

When reranging a calibrated ProBar, the new DP must be calculated at the
factory during calibration. The ProBar is a flowmeter calibrated at reference
conditions and has been ranged according to the conditions given at the time of
order placement. If the density, pressure, temperature, fluid, or pipe ID has
changed, please consult publication number DS-4012 ProBar Flow Handbook
for equations prior to reranging the flowmeter.

The ProBar information specific to the flowmeter can be found on the flow
calibration report (as shown below) or on the ProBar flowmeter tag.

The calculation used to rerange the ProBar output is as follows:

New DP Range

= [ewQmaxr2 . o|d DP Range
UoldQmax U

For instance, if the ProBar is currently setup as follows:
ProBar Information

Model: ProBar Flanged

Serial#: 222222.2

Max Flow @ 20 mA: 1600 GPM

Max DP @ 20 mA: 153 inH,0O

And then you want to rerange 20 mA to 2000 gpm, the
calculation is as follows:

New DP Range

= %’852 X 153 inH,0 = 239 inH,0

The ProBar can now be reranged to the following new settings:
4mA=0inH50
20 mA =239 inH,0
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Rerange with a
Communicator Only

HART Comm.

1,2,31,1

Rerange with a

Pressure Input Source
and a Communicator

HART Comm.

1,2,3,1,2

Reranging using only the communicator is the easiest and most popular
way to rerange the flowmeter. This method changes the values of the
analog 4 and 20 mA points independently without a pressure input.

NOTE
Changing the lower or upper range point results in similar
changes to the span.

To rerange using only the communicator enter the fast-key sequence
above, select 1 Keypad input, and follow the on-line instructions.
Or enter the values directly from the HOME screen.

NOTE

If the flowmeter security jumper is in the “ON” position, you will not be
able to make adjustments to the zero and span. Refer to Figure 9-1 on
page 9-4 for the appropriate placement of the flowmeter security jumper.

Reranging using the communicator and a pressure source or process
pressure is a way of reranging the flowmeter when specific 4 and 20 mA
points are not known. This method changes the values of the analog 4 and
20 mA points.

NOTE

When you set the 4 mA point the span is maintained; when you set
the 20 mA point the span changes. If you set the lower range point
to a value that causes the upper range point to exceed the sensor
limit, the upper range point is automatically set to the sensor limit,
and the span is adjusted accordingly.

To rerange using the communicator and a pressure source or process
pressure enter the fast-key sequence above, select 2 Apply values, and
follow the on-line instructions.

NOTE

If the flowmeter security jumper is in the “ON” position, you will not be
able to make adjustments to the zero and span. Refer to Figure 9-1 on
page 9-4 for the appropriate placement of the flowmeter security jumper.
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Rerange with a Pressure Input
Source and the Local Zero and
Span Buttons

Reranging using the local zero and span adjustments (see Figure 9-5 on page
9-13), and a pressure source is a way of reranging the flowmeter when specific 4
and 20 mA points are not known and a communicator is not available.

NOTE

When you set the 4 mA point the span is maintained; when you set the 20
mA point the span changes. If you set the lower range point to a value that
causes the upper range point to exceed the sensor limit, the upper range
point is automatically set to the sensor limit, and the span is adjusted
accordingly.

To rerange the flowmeter using the span and zero buttons, perform the
following procedure.

1. Loosen the screw holding the certifications label on top of the
flowmeter housing, and rotate the label to expose the zero and span
buttons (see Figure 9-5 on page 9-13).

2. Using a pressure source with an accuracy three to ten times the
desired calibrated accuracy, apply a pressure equivalent to the lower
range value to the high side of the flowmeter.

3. To set the 4 mA point, press and hold the zero button for at least two
seconds, then verify that the output is 4 mA. If a meter is installed,
it will display ZERO PASS.

NOTE

The zero and span adjustments on previous versions of the flowmeter are
screws instead of buttons. To activate the zero or span adjustment loosen
the screw until it pops up.

4. Apply a pressure equivalent to the upper range value to the high
side of the flowmeter.

5. To set the 20 mA point, press and hold the span button for at least two

seconds, then verify that the output is 20 mA. If a meter is installed,
it will display SPAN PASS.

NOTE

If the flowmeter security jumper is in the “ON” position, or if the local zero
and span adjustments are disabled through the software, you will not be
able to make adjustments to the zero and span using the local buttons.
Refer to Figure 9-1 on page 9-4 for the proper placement of the flowmeter
security jumper. Or refer to Local Span and Zero Control on page 9-14
for instructions on how to enable the span and zero buttons.
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FIGURE 9-5.
Local Zero
and Span Adjustments.

Damping

HART Comm. 1,3,6

LCD Meter Options

HART Comm. 1,4,34

Span and Zero Adjustment Buttons

3051-3031D02A

After you rerange the flowmeter using the span and zero adjustments, it is
possible to disable the adjustments to prevent further reranging. Refer to
“Local Span and Zero Control” below for more information.

The PV damp command changes the response time of the flowmeter to
smooth variations in output readings caused by rapid changes in input.
Determine the appropriate damping setting based on the necessary
response time, signal stability, and other requirements of the of loop
dynamics of your system. The default damping value is 1.6 seconds, and
can be reset to any value between 0 and 25.6 seconds.

The Meter Options command allows you to customize the LCD meter for
use in your application. You can configure the meter to display the
following information:

= Engineering Units

= Percent of Range

= User-Configurable LCD Scale

= Alternating between any two of the above

9-13
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DETAILED SETUP

Local Span
and Zero Control

HART Comm. 1,4,4,1,7

DIAGNOSTICS
AND SERVICE

Transmitter Test

HART Comm. 1,2,1,1

Loop Test

HART Comm. 1,2,2

The Local keys command allows software control over the use of the local
span and zero adjustments. To enable or disable the span and zero
adjustment buttons on your flowmeter, perform the fast key sequence at
left.

NOTE

Disabling the local keys does not disable all flowmeter configuration
changes. With the local keys disabled, you can still make changes to the
flowmeter configuration using a HART Communicator.

The diagnostics and service functions listed here are primarily for use
after you install the flowmeter in the field. The transmitter test feature is
designed to verify that the flowmeter is operating properly, and can be
performed either on the bench or in the field. The loop test feature is
designed to verify proper loop wiring and flowmeter output, and should
only be performed after you install the flowmeter.

The transmitter test command initiates a more extensive diagnostics
routine than that performed continuously by the flowmeter. The flowmeter
test routine can quickly identify potential electronics problems. If the
transmitter test detects a problem, messages to indicate the source of the
problem are displayed on the communicator screen.

The Loop Test command verifies the output of the flowmeter, the integrity
of the loop, and the operations of any recorders or similar devices installed
in the loop. To initiate a loop test, perform the following procedure:

1. Connect a reference meter to the flowmeter. To do so, either connect the
meter to the test terminals on the flowmeter terminal block, or shunt
the power to the flowmeter through the meter at some point in the loop.

2. From the HOME screen, Select 1 Device Setup, 2 Diagnostics and
Service, 2 Loop Test, to prepare to perform a loop test.

3. Select “OK” after you set the control loop to manual (see Setting
the Loop to Manual on page 9-5).

The communicator displays the loop test menu.

4. Select a discrete milliamp level for the flowmeter to output. At the
“Choose analog output” prompt, select 1 4mA, 2 20mA, or select
3 other to manually input a value.

If you are performing a loop test to verify the output of a flowmeter,
enter a value between 4 and 20 mA. If you are performing a loop test
to verify the flowmeter alarm levels, enter the milliamp value at
which the flowmeter should enter an alarm state (see Tables 9-1 and
9-2 on page 9-2).

5. Check the electrical current meter installed in the test loop to verify
that it reads the value you commanded the flowmeter to output. If the
readings match, the flowmeter and the loop are configured and
functioning properly. If the readings do not match, there may be a
fault in the wiring, the flowmeter may require an output trim, or the
electrical current meter may be malfunctioning.

After completing the test procedure, the display returns to the loop test screen
and allows you to choose another output value or to exit loop testing.
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CALIBRATION

Calibrating a smart flowmeter is different from calibrating an analog
flowmeter. The one-step calibration process of an analog flowmeter is done
in three steps with a smart flowmeter:

= Rerange — sets the 4 and 20 mA points at the desired pressures;

= Sensor Trim — Adjusts the position of the factory characterization
curve to optimize the flowmeter performance over a specified
pressure range or to adjust for mounting effects;

= Analog Output Trim — Adjusts the analog output to match the plant
standard or the control loop.

To understand the calibration of a ProBar smart flowmeter, it is necessary to
understand that smart flowmeters operate differently than analog
flowmeters. A smart flowmeter uses a microprocessor that contains
information about the sensor’s specific characteristics in response to
pressure and temperature inputs; each sensor varies slightly. A smart
flowmeter compensates for these sensor variations. The process of
generating the sensor performance profile is called factory characterization,
and it enables a smart flowmeter to maintain higher performance
specifications than analog flowmeters.

It is also important to understand the difference between the trim and the
rerange functions of smart flowmeters. Reranging sets the flowmeter
analog output to the selected upper and lower range points, and can be
done with or without an applied pressure. Reranging does not change the
factory characterization curve stored in the microprocessor. In contrast,
sensor trimming requires an accurate pressure input, and adds additional
compensation that adjusts the position of the factory characterization
curve.

NOTE

Sensor trimming adjusts the position of the factory characterization curve.
It is possible to degrade the performance of the flowmeter if the sensor
trim is done improperly or with equipment that does not meet the
accuracy requirements. If you have questions about the calibration
process or the trim procedure, contact your local Dieterich Standard
representative or contact Dieterich Standard Inc. at 1 (303) 530-9600.

Bench Calibration Tasks Field Calibration Tasks

1. Set output configuration parameters: 1) Reconfigure parameters if
a) Set the transmitter range points. necessary.
b) Set the Output Units. 2) Zero Trim the transmitter to
c) Set the Output Type. compensate for mounting
d) Set the Damping Value. position effects or static

2. Optional: Perform a Full Sensor Trim pressure effects.

-- Accurate pressure source required.
3. Optional: Perform an Analog Output
Trim

-- Accurate multimeter required.
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Calibration Overview Complete calibration of the ProBar flowmeter involves the following tasks:
Configure the Analog Output Parameters
= Set Process Variable Units (page 9-8)
= Set Output Type (page 9-10)
= Rerange (page 9-10)
= Set Damping (page 9-13)
Calibrate the Sensor
e Full Trim, ProBar UC or ProBar field revision 3 or later (page 9-19)

NOTE
Do not perform a full trim for ProBar flowmeters with a device-type
ProBar and a field revision earlier than field revision 3.

e Zero Trim (page 9-19)
Calibrate the 4-20 mA Output
= 4-20 mA Output Trim (page 9-20) or
e 4-20 mA Output Trim Using Other Scale (page 9-20)

Figure 9-6 illustrates the ProBar flowmeter data flow. This data flow can
be summarized in four major steps:

1. Achange in pressure is measured by a change in the sensor output
(Sensor Signal).

2. The sensor signal is converted to a digital format that can be
understood by the microprocessor (Analog-to-Digital Signal
Conversion).

3. Corrections are performed in the microprocessor to obtain a digital
representation of the process input (Digital PV).

4. The Digital PV is converted to an analog value
(Digital-to-Analog Signal Conversion).

Figure 9-6 also identifies the approximate flowmeter location for each
calibration task. Note that the data flows from left to right, and a parameter
change affects all values to the right of the changed parameter.

Not all calibration procedures should be performed for each ProBar
flowmeter. In addition, some procedures are appropriate for bench
calibration, but should not be performed during field calibration. Figure
9-6 identifies the recommended calibration procedures for each type of
ProBar flowmeter for both bench and field calibration.

9-16



ProBar Electronics Functions

FIGURE 9-6.
Flowmeter Data
Flow with Calibration Options.

(Flowmeter Ranged 0 to 100 inH,0)

Flowmeter Electronics Module

Sensor » Analog-to-Digital Microprocessor Digital-to-Analog
Signal Signal Conversion Digital PV Signal Conversion ?
QD
0 &
Se:lsor .5 Q
=S ° =l
x|= 20.00 mA =4
7| : .
T £ Output Device
Input Device o
(@)
Y
NOTES
1) Value on PV line should equal
the input pressure
2) Value on AQ line should equal the
output device reading ProBar: FT-4001 I
E Process Variables -3
ED 1 Flow Press
2 %rnge 100.00
3  AO 20.00 mA
4= Press 0.00 inH20
5 Snsr Temp 23.0°C

Deciding Which Trim
Procedure to Use

To decide which trim procedure to use, you must first determine whether
the analog-to-digital section or the digital-to-analog section of the
flowmeter electronics is in need of calibration. To do so, refer to Figure 9-6
and perform the following procedure:

1.

Connect a pressure source, a HART communicator, and a digital
readout device to the flowmeter.

. Establish communication between the flowmeter

and the communicator.

. Apply pressure equal to the upper range point pressure

(100 in H,0, for example).

. Compare the applied pressure to the Secondary Variable (Press) line

on the Communicator Process Variables Menu. If the Press reading

on the communicator does not match the applied pressure, and you

are confident that your test equipment is accurate, perform a sensor
trim.

. Compare the Analog Output (AO) line on the communicator on-line

menu to the digital readout device. If the AO reading on the
communicator does not match the digital readout device, and you
are confident that your test equipment is accurate, perform an
output trim.
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ProBar Flowmeter

Sensor Trim

Zero Trim

HART Comm.

1,233, 1

You can trim the sensor using either the full trim or the zero trim
function. The trim functions vary in complexity, and their use is
application-dependent. Both trim functions alter the interpretation
of the input signal.

A zero trim is a single-point adjustment. It is useful for compensating for
mounting position effects, and is most effective when performed with the
flowmeter installed in its final mounting position. Since this correction
maintains the slope of the characterization curve, it should not be used in
place of a full trim over the full sensor range.

When performing a zero trim, ensure that the equalizing valve is open and
all wet legs are filled to the correct levels.

A full trim is a two-point sensor calibration where two end-point
pressures are applied, and all output is linearized between them. You
should always adjust the low trim value first to establish the correct
offset. Adjustment of the high trim value provides a slope correction to the
characterization curve based on the low trim value. The factory-
established characterization curve is not changed by this procedure. The
trim values allow you to optimize performance over your specified
measuring range at the calibration temperature.

To calibrate the sensor with a HART Communicator using the zero trim
function, perform the following procedure.

1. Vent the flowmeter and attach a communicator to the measurement
loop.

2. From the communicator main menu select 1 Device setup,
2 Diagnostics and service, 3 Calibration, 3 Sensor trim, 1 Zero trim
to prepare to adjust the zero trim.

NOTE
The flowmeter must be within 3% of true zero (zero based) in order to
calibrate using the zero trim function.

3. Follow the commands provided by the communicator to complete the
adjustment of the zero trim.
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Full Trim NOTE
Do not perform a full trim for ProBar flowmeters with a device-type
ProBar and a field revision earlier than field revision 3.

HART Comm. 1,2,3,3

Model 268 F4, F4,F3,F2, F1

To calibrate the sensor with a HART communicator using the full trim
function, perform the following procedure.

1. Assemble and power the entire calibration system including a
flowmeter, HART communicator, power supply, pressure input
source, and readout device (see Figure 9-7).

NOTE

Use a pressure input source that is at least three times more accurate
than the flowmeter, and allow the input pressure to stabilize for 10
seconds before entering any values.

2. From the communicator main menu select 1 Device setup,
2 Diagnostics and service, 3 Calibration, 3 Sensor trim, 2 Lower
sensor trim to prepare to adjust the lower trim point.

NOTE

Select pressure input values so that the low and high values are
equal to or outside the 4 and 20 mA points. Do not attempt to obtain
reverse output by reversing the high and low points. The flowmeter
allows approximately a 5% URL deviation from the characterized
curve established at the factory.

3. Follow the commands provided by the communicator to complete the
adjustment of the lower value.

4. Repeat the procedure for the upper value, replacing 2 Lower sensor
trim with 3 Upper sensor trim in Step 2.

FIGURE 9-7.
Digital Trim Connection.
Drawing (4—20 mA Flowmeters).

Dead Weight Tester
Calibration Standard
for Sensor Trim Only

250 Q
Minimum Loop
Resistance

24V dc
Power Supply

ProBar

HART-based
Communicator

NOTE
4—-20 mA wiring shown.

Precision
Meter
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ProBar Flowmeter

Analog Output Trim

Digital to Analog Trim

HART Comm.

1,2,3,21

Digital to Analog

Trim Using Other Scale

HART Comm.

1,2,3,2,2

The Analog Output Trim commands allow you to adjust the current
output at the 4 and 20 mA points to match the plant standards.
This command adjusts the digital to analog signal conversion

(see Figure 9-6 on page 9-17).

To perform a digital-to-analog trim with a HART communicator, perform
the following procedure.

1. From the HOME screen, select 1 Device setup, 2 Diag/Service, 3
Calibration, 4 D/A trim. Select “OK” after you set the control loop to
manual (see Setting the Loop to Manual on page 9-5).

2. Connect an accurate reference ammeter to the flowmeter at the
“Connect reference meter” prompt. To do so, connect the positive
lead to the positive terminal and the negative lead to the test
terminal in the flowmeter terminal compartment, or shunt the
flowmeter power through the reference meter at some point.

3. Select “OK” after connecting the reference meter.
4. Select “OK” at the “Setting fld dev output to 4 mA” prompt.
The flowmeter outputs 4.00 mA.

5. Record the actual value from the reference meter, and enter it at the
“Enter meter value” prompt.

The communicator prompts you to verify whether or not the output
value equals the value on the reference meter.

6. Select 1 Yes if the reference meter value equals the flowmeter output
value, or 2 No if it does not.

If you select 1 Yes, proceed to Step 7.
If you select 2 No, repeat Step 5.

7. Select “OK” at the “Setting fld dev output to 20 mA” prompt, and
repeat Steps 5 and 6 until the reference meter value equals the
flowmeter output value.

8. Select “OK” after you return the control loop to automatic control.

The Scaled D/A Trim command matches the 4 and 20 mA points to a user-
selectable reference scale other than 4 and 20 mA (1 to 5 volts if
measuring across a 250 ohm load, or 0 to 100 percent if measuring from a
DCS, for example). To perform a scaled D/A trim, connect an accurate
reference meter to the flowmeter and trim the output signal to scale as
outlined in the Output Trim procedure.

NOTE

Use a precision resistor for optimum accuracy. If you add a resistor to the
loop, ensure that the power supply is sufficient to power the flowmeter to a
20 mA output with the additional loop resistance.
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