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Section 1

Features of the NuFlo MVX®-11 Transmitter

Introduction

The NuFlo MVX-II transmitter provides linearized digital measurements for static pressure,
differential pressure, and process temperature (via an external 100-ohm RTD). Paired with
any of the NuFlo flow computers, the MV X-II provides a highly accurate gas measurement
solution.

The MVX-II communicates with the industry-standard Modbus® protocol via an RS-485
port, allowing easy connection to flow computers, PLCs, and computers that communicate
via Modbus”.

The transmitter is housed in an explosion-proof, weatherproof enclosure sealed on both ends
with a removable threaded cover, providing easy access for field wiring connections and the
integrated electronics (see Figures 1-1 and 1-2, page 1-2).

An integral multivariable sensor collects input data via the process connections, and sends

the data to the various electronics for processing. The instrument is available with either of

two sensor types to accommodate both direct-mount and remote-mount installations:

e alow-profile sensor with process connections on the bottom for mounting directly to a
pipe or surface

e astandard sensor with process connections on the side to accommodate remote-mount
installations

The sensor is available in a wide range of pressure ranges to support a variety of flow
conditions (100 to 1500 psia for standard pressure conditions and 3000 and 5300 psia for
high-pressure applications); NACE models are also available for H2S gas applications. See
Appendix B for a complete list of sensor ranges.

The MV X-II interface software is used for setup and calibration. The unit is calibrated at the
factory, and can be easily recalibrated in the field using one to five calibration points. Three
sets of calibration data are stored in nonvolatile memory and are always accessible:

e current calibration data

e calibration data set written to memory just previous to the current calibration data

e original factory-default calibration settings
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Safety Information

WARNING To prevent possible explosion and to maintain explosion-proof/flameproof and
dust ignition-proof protection, plug unused openings with the provided conduit
A plug. This plug must be engaged a minimum of five full threads. The threaded
housing covers must be installed. Turn covers to seat O-ring into the housing, and
then continue to hand-tighten until the cover contacts the housing metal-to-metal.

If the electronics housing is removed for any reason, it must be hand—ti%htened
fully. Then, engage the set screw until it bottoms out and back it off 1/8" of a turn.
Fill the set screw recess with Torque Seal (Organic Products Company) or
comparable product. The housing then may be rotated up to one full turn
counterclockwise.

Nomenclature

/7 Enclosure
h ]

<4+— CPU board
access

Terminal board
access

1/2-in. NPT connection

Set screw

High-low
pressure indicator

Figure 1-1—MVX-Il, nomenclature, shown with low-profile sensor (bottom process connections)
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Conduit connection

Earth ground

Figure 1-2—MVX-II, nomenclature, vent side view, shown with standard sensor (side process

connections)

7.28in.

494 in——»

All

I

7.28in.

Figure 1-3—MVX-II dimensions with low-profile sensor (bottom process connections)
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8.05in.

1 1
—2.10 in.—™
! 1 [
1 1

Figure 1-4—MVX-II dimensions with standard sensor (side process connections)
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Specifications

Housing

Approvals

Environmental

System Power

Communications

Protocol

Multivariable
Sensor
Accuracy

Adapter Options

Epoxy-coated aluminum
Type 4X

CSA-approved for US and Canada
— Class I, Division 1, Groups B, C and D (explosion-proof)
— Class I, Division 2, Groups B, C and D (non-incendive)

Operating Temperature Range: -40°F to + 158°F (-40°C to +70°C)

MVX-II power requirements: 8-28 VDC at 30 mA max (15 mA
typical)

Reverse polarity and transient protection

Supply must be limited to 3 A by fusing or equivalent overcurrent
protection.

RS-485 port

e Modbus” slave

e Selectable 4800, 9600, 19200, 38400 baud rate

e Selectable word ordering for multi-word data types
(high word first, low word first)

RTU Mode Modbus®

Functions Supported:

e Read Holding Register

e Read Input Register

e Preset Single Register

e Preset Multiple Registers
Maximum Registers per Message: 32

Differential Pressure - +/- 0.05% of span

Absolute Pressure - +/- 0.05% of span

(does not include variation from user entered barometric pressure)
Process Temperature - +/- 0.5°F

(does not include RTD uncertainties)

Adapts to Rosemount manifold with optional coplanar flange kit (see
Spare Parts, page B-1)

Converts to 2-in. process connections with %2-in.-14 NPT flange
adapters (see Spare Parts, page B-1)

February 2007
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Temperature
Sensor Input

100-ohm platinum RTD, with temperature coetficient 0.00385 €/Q/°C
For use in Division 1 applications, must be a Model 21 explosion-
proof RTD assembly or equivalent

Interface Software Included with instrument

e Configures the instrument

e (alibrates the instrument (up to 5 points)
e Reporting capabilities

0 Calibration report
0 Configuration report

e System requirements

Requires PC with Windows® 98 or later operating system
(Windows XP recommended)

Memory: 256 MB of RAM (system is operable with 128 MB,
but not recommended)

Hard disk space: 160 MB minimum

Computer/processor - 1 GHz or faster

CD-ROM drive

Display 600 x 800

Keyboard and mouse

RS-232 serial port

Section 1
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Section 2

Installing the MV X®-11 Transmitter

Mounting the MVX-II

The MVX-II transmitter with the low-profile sensor (bottom process connections) can be
mounted directly to the orifice plate or to a multi-valve manifold. The MVX-II transmitter
with the standard sensor (side bottom process connections) can be used with direct-mount or
remote-mount installations. A pole-mounting hardware kit is available as an option for
mounting the MVX-II remotely.

Direct Mount

To mount the MV X-II transmitter to a pipe or surface, perform the following steps:

1. Identify the low and high pressure sides of the transmitter, as shown by the H-L indicator
(Figure 2-1).

2. Install and connect process piping between the MVX-II and the orifice plate or manifold
with appropriate fittings. Process piping installation procedures vary with each
application, and are outside the scope of this manual.

The MVX-II can be mounted to a horizontal or vertical process piping, and can be
mounted facing several different directions to suit various piping arrangements.

o If the MVX-II is mounted
to a horizontal pipeline,
process connections should
be at the top of the line,
and the MV X-II should be
mounted above the press-
ure connections at the pipe.

o Ifthe MVX-Il is to be
mounted to a vertical
pipeline, flow in the
pipeline should be upward.

High-low pressure indicator indicator

The MV X-II housing can be
rotated 180 degrees, if desired, for
added flexibility in tight locations.
To rotate the housing, loosen the
set screw, rotate the housing,
retighten the set screw, and fill the
set screw recess with Torque Seal

(Organic Products Company) or Figure 2-1—Direct-mount installation; low-profile
comparable product. sensor with bottom process connections
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Caution Do not rotate the housing more than 180 degrees. Doing so could damage the

ribbon cable that connects the sensor to the electronics in the housing.

Remote (Pole) Mount
To mount the MV X-II using the optional pole-mount kit, perform the following steps:

1.

2.

[98)

Identify the low and high pressure sides of the transmitter, as shown by the H-L indicator
(Figure 1-1).

Determine the orientation that will best accommodate process connections and field
wiring connections. The mounting bracket design allows the MVX-II to be mounted in a
horizontal or vertical position, and on either side of the bracket. See also Vertical
Installation, page 2-3.

Connect the mounting bracket to the MV X-II using the four bolts provided (Figure 2-2).
Position the U-bolt around the pipe and through the support bracket provided with the U-
bolt.

Align the mounting bracket against the pole so that the U-bolt passes through the
mounting holes in the bracket. Place the mounting plate over the threaded ends of the U-
bolt and against the bracket, and secure the U-bolt with the two screws provided.

Mounting bolt
(4 x 7/16 in., 20 threads/in.

Pole-mount bracket

Mounting plate

U-bolt nut (2)

U-bolt support bracket

U-bolt (5/16 in., 18 threads/in.)

Figure 2-2—Remote-mount installation to horizontal pipe; shown with standard sensor with side
process connections and optional mounting kit
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Vertical Installation. When installing the MV X-II to vertical pipe, make sure the process
connections are facing downward (Figure 2-3). This may cause the field connections end of
the housing to also face downward or to the side (never upward).

To make the terminal board
more accessible for wiring
connections, loosen the set
screw and turn the housing
180 degrees so that the field
connection end of the housing Housing can
is facing upwards, retighten the ~ 0° rotated
gup » retig 180° for
set screw, and fill the set screw access to
recess with Torque Seal terminal board
(Organic Products Company)
or comparable product.

Caution Do not rotate the
housing more than
180 degrees. Doing
so could damage
the ribbon cable that
connects the sensor
to the electronics in
the housing.

connections
face downward

Figure 2-3— Remote-mount installation to vertical
pipe; shown with standard sensor with side process
connections and optional mounting kit

Hardware Requirements

The MVX-II supports digital serial communications using EIA-RS-485 hardware with AEG
Modicon Modbus® protocol. A single Modbus® slave port facilitates both communications
with a laptop or PC for operating the MV X-II interface software and communications with a
flow computer. The port is protected from high-voltage transients.

The following user-supplied hardware is required or recommended for proper MVX-II
installation:

e An RS-485 converter is required for connecting the transmitter to a laptop or PC so
that the MVX-II can be configured and calibrated with the MVX-II interface
software. The MV X-II is known to be compatible with two such converters that
require no handshaking or external power to operate; their connections are shown in
Figure 2-7.

¢ A DB-9 male-to-female extension cable is optional, but recommended, for connecting
the RS-485 converter to the laptop or PC.

Sensor Requirements

Before connecting the MV X-II transmitter to the flow line, consider the pressure rating of the
sensor, and the presence of harmful gases. The tubing and fixtures used to connect the sensor
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to the manifold in the flow line must be manufactured from materials that are appropriate for
the pressure ratings of the sensor used.

If H2S is present, use a NACE sensor model and take appropriate precautions to avoid
exposure to this hazardous gas.

NACE-compliant sensors for standard pressure ranges (100 to 1500 psia) include NACE
bolts; however, NACE-compliant sensors for high-pressure ranges (3000 and 5300 psia)
include non-NACE bolts. Note that the bolt classification (NACE/non-NACE) does not
affect the NACE classification of the sensor.

Table 1—Bolt Specifications for NACE-Compliant Sensors

5 f;:‘;fre Dlj,f:ssrgﬂtrﬁ" NACE Bolts | Non-NACE Bolts
100 PSIA 30 In H20 B7M B7
300 PSIA 200 In H20 B7M B7
300 PSIA 840 In H20 B7M B7
500 PSIA 200 In H20 B7M B7
1500 PSIA 200 In H20 B7M B7
1500 PSIA 300 In H20 B7M B7
1500 PSIA 400 In H20 B7M B7
1500 PSIA 840 In H20 B7M B7
3000 PSIA 200 In H20 718 Inconel B7
3000 PSIA 300 In H20 718 Inconel B7
3000 PSIA 400 In H20 718 Inconel B7
3000 PSIA 840 In H20 718 Inconel B7
5300 PSIA 200 In H20 718 Inconel B7
5300 PSIA 300 In H20 718 Inconel B7
5300 PSIA 400 In H20 718 Inconel B7
5300 PSIA 840 In H20 718 Inconel B7

Field Wiring for Single MVX-II

The MVX-II requires power, RTD (optional) and communications connections for proper
operation. All field wiring enters into the MVX-II through either of two 1/2” NPT conduit
openings in the sides of the enclosure and connects to two terminal blocks on the terminal
board circuit assembly (Figure 2-5).
e Field wiring to Terminal Block 1 (TB1) supplies power to the transmitter, and
connects the transmitter to the RS-485 converter (for use with a laptop computer or
PC) or to a flow computer.
¢ Field wiring to Terminal Block 2 (TB2) allows the transmitter to sense the
temperature of an RTD.
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Because the MV X-II has only one communications port, the laptop/PC connections to the
terminal board must be disconnected before the flow computer can be connected to the
MVX-II. See Terminal Board Connections for Flow Computer Communications, page 2-8
for instructions on making field connections to the flow computer.

Caution — All field wiring must conform to the National Electrical Code, NFPA 70, Article 501-
4(b) for installations within the United States or the Canadian Electric Code for
installations within Canada. Local wiring ordinances may also apply. All field
wiring must have a wire range of 22 to 14 AWG and terminal block screws must be
tightened to a minimum torque of 5to 7 in-Ibs. to secure the wiring within the
terminal block. Only personnel who are experienced with field wiring should
perform these procedures.

Terminal Board Connections for PC/Laptop Communications

To wire the MVX-II for communication with a laptop or personal computer, perform the

following steps. A user-supplied RS-485 to RS-232 converter is required.

1. Remove the cover on the port side of the MV X-II enclosure to access the terminal board
(Part No. 30160005, Figure 2-4).

2. Make TBI connections as follows (see Figures 2-5 through 2-7):

Connect the positive lead from the power supply to Terminal 1.

Connect the negative lead from the power supply to Terminal 2.

Connect the B lead from the RS-485 converter to Terminal 3 (marked A).

Connect the A lead from the RS-485 converter to Terminal 4 (marked B).

. Connect the GND lead from the converter to Terminal 5.

3. Make TB2 connections as shown in Figure 2-8, depending on the type of RTD used.
Terminal 1 on TB2 is typically not used.

opo o

The MVX-II power requirements are 8 to 28 VDC at 30 mA max. The power supply must be
limited to 3A by fusing or equivalent overcurrent protection.
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Figure 2-4—L ocation of the terminal board

TB1 TB2
Power and RS-485 RTD connections
connections

Figure 2-5—Terminal block locations
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O TERMINAL BOARD O

. TB1:1 |, [T . :
828VDC |* — pin [I[ 2 |9 | v |TB25
- - S Q @ rRTD- | TB2:4 RTD
A TB1:3 |g[a o @ rio+ | TB2:3 | CONNECTIONS
RS-485 B TB1:4 |9 5 @ @ + | TB2:2
GND TB1:5 n %) %) L
O TB1 TB2 O
Figure 2-6— Terminal board wiring diagram
O TERMINAL BOARD O
9 |@ -
2
ol - @ @ RTD-
— TX+ TB1:3 2 A @ @ RTD+
o] TX- TB1:4 9 e @ @ 1+
P CoM TB1:5 L @ @ L
TB1 TB2
RTS_232 Part No. 101283116 O O
9-PIN
CONNECTOR
O TERMINAL BOARD O
g [ @ @ I-
o - @ @ RTD-
v 1 o
N o R = I 2 N 7 N
o COM TB1:5 L @ @ L
T TB1 TB2
RS-232 Part No. 100025195 O O
25-PIN
CONNECTOR

Figure 2-7—Wiring diagrams for 9-pin and 25-pin RS-485 to RS-232 converters
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2 - WIRE 3 - WIRE

RED RED

JUMPER |:: I+ o JUMPER |:: I+ o
WIRE WIRE
RTD+ RTD+
WHITE
JUMPER RTD- RTD-
WIRE |- o WHITE |- o WHITE
4 - WIRE

Figure 2-8—Wiring diagrams for 2-wire, 3-wire, and 4-wire RTDs

Terminal Board Connections for Flow Computer Communications

When the MVX-II has been fully configured and calibrated, the transmitter may be
disconnected from the laptop or PC and reconnected to a flow computer.

To wire the MV X-II for communication with a flow computer, perform the following steps.

1. Disconnect the RS-485 converter wiring from Terminals 3, 4 and 5 on TB1.

2. Pull the wiring through the conduit opening to remove it from the housing.

3. Route the A and B leads from the flow computer through the conduit opening and
connect to Terminals 3 and 4 on TB1. If shielded cable is used for these connections, the
shield shall be open at the MVX-II and grounded at the flow computer. The arrangement
of these connections may vary, depending on the flow computer manufacturer.

4. Replace the cover on the enclosure and hand-tighten until the cover contacts the housing
metal-to-metal.

Caution: Before connecting the MVX-II transmitter to the flow line, consider the pressure
rating of the sensor, and the presence of harmful gases. If H2S is present, use a
NACE-compliant sensor. See Sensor Reqguirements, page 2-3.

Field Wiring for Networked MVX-lIs

Before connecting multiple MV X-IIs together in a network, review the installation and field
wiring instructions for a single MVX-II unit. These instructions will apply to your
installation, with the following exceptions:
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e Multiple Modbus” slave devices must be daisy-chained together.

e Each Modbus” device must have a unique address. See MVX-11 (Unit ID and Serial
Number), page 4-2.

e The devices at each end of the bus must be terminated. Termination for the MVX-II is
configured with a jumper.

Termination Settings for Networked MV X-11s

RS-485 communications loops require termination at the beginning and at the end of the
loop. However, any units within the loop should not be terminated, for optimum
performance.

When an MVX-II leaves the factory, the RS-485 jumper on the CPU circuit board is
terminated. For single unit installations, this setting is appropriate and requires no change to
the CPU circuit board. However, if multiple MVX-II units are connected together in a
network, the CPU circuit boards of MV X-II units within the loop (between the beginning and
ending units) should be set to the non-terminated position.

Jumper W1 on the CPU board determines the termination for the RS-485 communications
loop (Figure 2-11).

Changing a Termination Setting

To change an MVX-II communications loop from a terminated position to a non-terminated
position, perform the following steps:

1. Remove the cover from the side that is away from the conduit openings of the MV X-II
enclosure. The black SI/CPU circuit board mount will be in view (Figure 2-9).

2. Remove the two screws holding this mount in place.

3. Gently pull the SI/CPU circuit board assembly forward, taking care not to disconnect the
ribbon cable attached to it. The CPU board is attached to the back of the assembly
(Figure 2-9).

Important Because of the ribbon cable attachments, the circuit board assembly will not come
completely out of the enclosure. Do not attempt to disconnect the ribbon cable, or
otherwise disassemble the circuit board assembly. The ribbon cable should be
long enough to allow access to the CPU board without disturbing these
connections.

4. Remove the circuit assembly from the housing to access the CPU circuit board (Part No.
30160004).

Important Do not attempt to disassemble the circuit assembly. The CPU circuit board is
easily accessed when the assembly is intact.

5. Locate Jumper W1 on the CPU circuit board (Figure 2-10).
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Figure 2-9—Location of the CPU circuit board
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Figure 2-10—Location of W1 termination jumper on CPU board
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CPU board

® P21

E
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Sl board
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6. Remove Jumper W1 from the upper position (terminated) and place it in the lower
position (non-terminated) (Figure 2-11).

RS-485 NOT Terminated RS-485 Terminated

Figure 2-11—Placement of Jumper W1 — RS-485 Termination

Important Do not change the termination status of an MVX-Il that is located at the beginning

or end of the loop. These jumpers should remain in the terminated (upper)
position.

7. Return the SI/CPU board assembly to the MVX-II enclosure and secure it with the two
SCrews.

8. Screw the cover back on the housing and hand-tighten until the cover contacts the
housing metal-to-metal.
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Section 3

Startup Instructions

Introduction

The MVX-II” software is easily installed on a PC. This section provides step-by-step
instructions for installing the software, accessing the software following installation, and
navigating the interface screens.

For instructions on configuring and calibrating the MVX-II, see Section 4 and Section 5.

Installing the Interface Software

To install the interface software on your computer, perform the following steps:

1. Select Add/Remove programs in the Control Panel.

Click on Add New Programs.

Click on CD.

Select the location of the setup files on the installation CD or on the computer hard drive.
Follow the on-screen instructions to complete the installation.

ol

Upgrading the Interface Software

To upgrade the interface software on your computer to a newer version, perform the
following steps:

1. Remove the old version of the software from the computer by selecting Add/Remove
programs in the Control Panel; select the Remove option.

2. Open the file folder “C:\Program Files\NuFlo\MV X-II.” If there are any files remaining
there, delete them.

3. Follow the Installing the Interface Software instructions above to install the new version.

Note There may be report files on the computer in the folder “C:\NuFlo_MVX.” These
files will not be deleted when the application is uninstalled. These files may need
to be archived or deleted periodically.

Accessing the MVX-Il Software

When the interface software is properly installed, a shortcut icon (left) will
M appear on the desktop of your PC or laptop computer.

To open the interface software,
e double-click the shortcut icon, or

e g0 to the Start menu on your PC and follow the path:
Programs=» NuFlo2>MVX-II=>MVX-II
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The MV X-II Interface Software screen (Figure 3-1) will appear momentarily, and then
disappear as the Host Connection screen (Figure 3-2) appears in its place.

-+ Host Connection

27 NuFlo et

PC Communications Fort [ 1

- Connection Type
MVX®-Il Transmitter

Interface Software

" Direct Connect " Select Unit [D

| Yersion: 1.11 Connect

Figure 3-1—Interface Software Screen Figure 3-2—Host Connection Screen

PC Communications Port

The PC Communications Port Number at the top of the Host Connection screen is the
number of the serial port on the computer that is connected to the MVX-II. Some
applications (such as serial PDAs) may reserve the COM port even though there is no present
connection. Ensure that such applications are stopped prior to starting the interface software.

To select a port, click the PC Communications Port Number box. A selection of port
numbers will appear. Click on the correct port number (typically 1 or 2).

Connection Type

To connect your PC to the MVX-II software, you must choose one of two connection types:

e Direct Connect — Select this option when connecting directly to a single MVX-II via a
cable to COM 1. Communications are performed on COM 1 via an RS-485 port. (See
Section 2 for wiring instructions.)

e Select Unit ID — Select this option when connecting to an MVX-II in applications
where multiple MVX-II units are daisy-chained together. The user must know the
Unit ID and baud rate of the desired MVX-II . All of the MVX-IIs must be
configured to have a unique Unit ID. If the sensors are connected to a master device,
such as a flow computer, the master should be removed from service while trying to
connect to an MV X-II with the interface software. If you are not sure if the devices
have a unique Unit ID, then the instruments should be removed from service except
for the desired unit.

Press Connect to proceed with the connection. The MV X-II Main screen appears (see
Section 4 for help in navigating the Main screen).

Press EXxit to close the MVX-II program.
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Section 4

Navigating the MVX®-11 Software

Main Screen

The Main screen is the primary user interface that provides access to all other configuration
and calibration information. To access the Main screen following installation, click on the
MVX-II icon on your computer desktop. The Main screen automatically appears after you
have connected to the MVX-II as described in Section 3.

The MVX-II Main screen is separated into five different sections, each defined by faint
outlines; the section title appears in the upper left corner of each section (see arrows in Figure
4-1). Each section is described in detail on the following pages of this section.

The parameters that appear on the Main screen on initial startup are default parameters
programmed into the MV X-II at the factory. These parameters may be changed to suit
specific applications. For example, the static pressure measurement is in terms of PSIG by
default, but can be changed to other commonly specified engineering units. For more
information see Changing Engineering Units, page 5-2.

<5 MVX-11 Main
Help
P
Uit D 1
Serial Murnber ML L
sl Curent Status
Lirnit Condition Parameter W alue
Static Prezsure 0.02| psig
PG Differential Pressure 0.4z| inH20 @ B3 F
_ Process Temperatune ool F
mmmml - Diagnostics
B Power Supply B Senzor Communications
B Sensor Reading B Memary Status

B Sensor Status

Details

s - Configuration s [~ 5libration
Device Operating Configuration Calibration Calibration
Farameters Ranges Report Report

Figure 4-1— MVX-Il Main screen
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MVX-I1 (Unit ID and Serial Number) -
b

The Unit ID is a unique identifier for each
MVX-II. This identifier may be assigned a Unit |L 1
number between 1 and 247 (number 248 is Serial Number s

reserved). Any information downloaded
and displayed using the interface software

1S

linked to this number. This number is the Modbus® address of the MV X-IL.

Important The default unit ID for the MVX-Il is 1.

The serial number is a unique identifier for the unit. The default serial number matches the
serial number printed on the metal tag that is affixed to the MV X-II. To change the serial
number to a user-defined number, see Changing Unit ID / Serial Number, page 5-1.

Current Status

The Current Status section displays Green:

values for the following parameters.
e current static pressure (default is
psig)
e current differential pressure
(default is in. HO @ 68°F)

Current Status

Lirnit Condition

ad

Within the user-defined operating range
(normal operation)

Parameter Walue
Static Prassure £.21| psig
Differential Pressure 185.60| mH20 @ ES F
Process Temperature 1001| F

e current process temperature

(default is degrees Fahrenheit) Yellow:

Current Status

Also in the Current Status section are
status indicators for static pressure,
differential pressure, and process
temperature. Four different indications

[ 2

Lirnit Condition

| ower Operating

Exceeds upper or lower limit of user-defined
operating range

Parareter Walue
Static Pressure -0.45] psig
Differential Prezzure .05 nH20 @E3F
Process Temperature 100.4| F

are possible for each parameter; each

indication is defined by a different color
in the Limit Condition field (see the
example at right showing Differential
Pressure status).

Orange:

Current Status
Lirnit Condition

For information about changing

Exceeds upper or lower limit of sensor range

Pararneter Walue
Static: Pressure £.72| psig
Differential Pressure 206.73| inH20 @ B3 F
Process Temperature 1004 F

operating ranges, see Changing

Operating Ranges, page 5-4. Red:

Current Status

Exceeds upper or lower sensor range limits
by 10%

Lirnit Condition Paramater Walue
Static Pressure 229 psig
‘ Difterential Pressure 254,07 inH20 @ EAF
_ Process Temperatune 1003 F
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Diagnostics

The Diagnostics section alerts the user to a variety of events that may prevent the MVX-II
from operating properly, and/or affect the accuracy of the measurements indicated by the
MVX-II. This section is comprised of five indicators: Power Supply, Sensor Reading, Sensor
Status, Sensor Communications, and Memory Status.

A change in the color of the indicator from green to red alerts the user to a possible problem
in the system. Each of these indicators is a summary of grouped status indicators that can be
viewed by clicking on the Details button.

GREEN: . Diagnostics
System/component is
B Power Supply

operating properly. B 5ensor Fieadig
B Sensor Status

RED: _
System/component is not Details

operating properly and
should be checked.

B Senzor Communications
B Hemony Status

Press the Details button for a more detailed ””’;M — S
breakdown of possible causes for the red alert - srntineord B o Stas

status. Press Return in the lower right corner of
the MV X-II Diagnostics screen to return to the
Main screen.

' '
The Details screen is a read-only screen that U [ S P =
. . . . Ditfereniial Presiure nHO @EBF

comprises six different sections. Often, the e
events triggering an 1pd1cator are resolveq = s
automatically by the instrument and require no 3w e
intervention from the user. S E——

S i Sen . L |
Details—MVX-II LG

Y . et i

The MVX-II section displays the unit ID and B Yo e
Current Status information from the Main = e B s
screen. Pl

= :?::'Fr
Details—Power Supply B it . e |
If the power supply indicator from the Main
screen is red, this section will provide voltage
information.

e If'the input voltage is less than 8V (see Specifications, page 1-5), it is too low.
e I[fthe input voltage is within the range specified for the MVX-II, but the 5VDC indicator
is on (and the voltage is less than 5.0), the source of the problem is the CPU circuit board.

Details—Sensor Communications

This section identifies sensor communications status and health. Comm Health indicates the
number of successful communications between the MVX-II CPU board and the integral
sensor in the previous 100 seconds. Comm Tries is incremented with each message attempted
by the CPU board. Comm Success is incremented with each successful communication
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attempted by the CPU board. (By monitoring these counters, the user can determine long and
short-term communication success rate.) To reset the counter, press Counter Reset.

If Timeout is red, the CPU board requested communication from the sensor, but the sensor
did not reply in the time allotted. If the CRC Error is red, the CPU board received data from
the sensor that did not match the data check at the end of the message.

Details—Sensor Readings —
. . . . Il Power Sucoly Bl Sensor Commurac stions
This section helps the user to determine if a problem B e o e

with the sensor readings involves a temperature or
pressure transducer.

Details—Sensor State
This section identifies possible problems with the _—— ?M“?:m o ems
MVT. If Reset is red, the sensor is in the process of i i
resetting. If too many timeouts or CRC errors are - e vasc
encountered, the Offline indicator turns red. SerscsConrarc ens

o o . 2|
If Init Needed is red, an internal error has occurred SR
and the sensor requires initialization. The MVX-II E;;:f:
will attempt to reset the sensor electronics. Sora S

B et I ol Updaing

B s s
If Not Updating is red, the sensor microcontroller has ol
reported a general sensor failure that could indicate a B s et et |
problem with the analog to digital converter, failure to
calculate sensor readings, or failure of the inter-

processor communication system.

If Failure is red, the sensor microcontroller has detected any of several failure conditions that
can prevent sensor communication, such as input power failure, or CPU board
communication failure. Any of the conditions described in Diagnostics — Register 7 will
generate a Failure indication on the Details screen.

Details—Memory

This section identifies problems with RAM, ROM CRC, or nonvolatile RAM (resettable). If
Nonvolatile RAM is red, the CPU has detected an error in its memory and has replaced the
nonvolatile RAM with factory default data. The indicator will remain red until Reset is
pressed.

Important After the Reset button is pressed, the user must reconfigure and recalibrate the
MVX-II to restore the last settings used or establish new settings.

Configuration

The Configuration section of the Main screen allows the user to establish operating
parameters, determine the units that will be used to measure static pressure, differential
pressure, and process temperature, and save the new configuration settings for future
reference.
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Configuration tools are provided in three different Configuration screens; all three screens
are accessed from the Configuration section at the bottom of the Main screen (Figure 4-2) by
clicking on the appropriate button.

Configuration screens and their functions

include:

e Device Parameters

oOp

view and/or change MVX unit
ID and serial number

view MVX-II firmware/ register
table versions, and model ID
change atmospheric pressure
change engineering units
change baud rate/word order
and delay timing for MV X-II
communications

erating Ranges

enter operating ranges for static
pressure, differential pressure,
and process temperature

enter override parameters for
static pressure, differential
pressure, and process
temperature

e Configuration Report

take a snapshot of current
parameters, diagnostics, power
and sensor status, and operating
range information

save the information in an rtf
file

print the information in a one-
page report

See Section 5 for instructions on
configuring the MVX-II.
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Figure 4-2—Configuration Screens
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Calibration

The Calibration section allows the user to calibrate static pressure, differential pressure, and
process temperature using up to five calibration points, and to create a calibration report for
future reference.

From the Main screen, the user can select either of the two Calibration screens by clicking on
the appropriate button (Figure 4-3):

e Calibration— calibrate static pressure, differential pressure, and process temperature
measurements

o Calibration Report — create a report of current and previous calibration settings for
static pressure, differential pressure, and process temperature

See Section 6 for detailed instructions on calibrating the MVX-II.

-~ MVX-Il Main

Current Status
Limit Condition Parametes Value
Static Pressure 0.02| psg
Differential Pressure 0.42| nH20 @E8F
Frocess Temperahse 100.0( F
Diagnostics
Il FPower Supply Il Sensor Communications
B Sersor Reading B Memory Status
Bl Sensor Status
Detads
Configuration Calbraton
Device Operating Configuration : | Calibration
Paramaters Ranges ‘ Report Calitration Repart

= Calibrate IF | + Calibration Report

MVl m .
Unt 1D ]
S Hmr
Sei b
Current Calibration
Caleaticn Seliings Cumert Statc Presiiae Cssert Difrertil Fresoune. Curmert Frocess Tempasature
Paamotsr tobe colbeied [l Selecied Catuntion Mefod  [Facioey Calkestion Caliration Method [ acacey Calbaaton Caibantion Method  [Facioey Coltbeaton
ooty S Dute/Time: 074 30320 AM Date/Tme forram a0 32 AN Date/Time: [O7 A4 S0 42 AN
Calteaton Method  [Factory Catbeston Ackire i Actve
Ford Appied Vel ComectVal  Faw\iaue | PorddgpbedVal ComectVal  Faw\ske | Pord dppledVal  ConectVal  Flaw Vo
Calbraton Meansements | 1 ol | [ 1l I
2| — —  — 12— | — — ) -
Cotuwe Boied  MKRaw  Cosecied  Unts o 2 ; Al 2 3
Vi Ve Ve . J— || ] o fi— =
5 5 5
r T (o r | —j— [ [ | [l— i [ Tt
A (| | [i— r Pravious Calibrotion
- T fir W Poevionis Sastic Preoure Frevious Dierertial Prassuse Previous Process Tenmpesshure
= Calbaation Metod 1 Fors Calvaton Method [ Pt CaitastionMethod [} Fore
r [ [ [— r Data/Ters B = | DaalTee [z amoiad | Daw/Tie " =
r el Y r
l - Pord Agpked Vel - ComectVal  FawVahs | PorlAphedVal  ComectVal  FawVals | Pord AcledVal ComectVal  RawVike
s e — 1 foto fuss foss M T i
A——h——— gl X == LS i
Accept Stop
o Rletun o, =R I = |12 r B8 i L = E ¥
sl | ] [ A I r | I I
il [ [ 3 i | — | T——  —
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Figure 4-3—Calibration Screens
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Disconnecting From the MVX-II # MYX-Il Main

Help
Press Return in the lower right corner of the g 1
. . i 1
Main screen to disconnect from the MVX-II Seial Number
SOftW&I'e. Current Status
Limit Condition Parameter Walue
ok Static Pressure -0.02| psig
g Differential Pressure 0.42| inH20 @ E8F
_ Process Temperature 1000 F
Diagnostics
B Pawer Supply B Sensor Communications
B Sensor Reading B temary Status

B Sensor Status

Detailz

Configuration Calibration
Device Operating Configuration Calibration Calibration
Parameters Ranges Feport Repart

A prompt will appear, asking “Are you sure
you want to disconnect from this MVX-I1?”

Are waou sure yau wank ko disconnect From Ehis MyE-1I7
Press No to return to the MVX-II Main
screen.

Press Yes to disconnect your PC from the
MVX-II and return to the Host
Connection screen.

Press Exit to clear the Host Connection screen - Host Connection
and return to the PC operating system. File Help

Press Connect to reconnect to the MV X-II. P e e I—r

Connection Type

" Direct Conrect  Select Unit D

Connect E wit

....................
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Section 5

Configuring the MVX®-11 Transmitter

Introduction

The MVX-II is fully operational upon installation. However, a user typically configures the
MVX-II to meet the requirements of a specific application. Configuration tools are accessed
through the Configuration section of the Main screen (see Figure 4-2).

This section contains instructions for the following tasks:

changing the unit ID and serial number of the MV X-II

specifying atmospheric pressure

changing engineering units for static pressure, differential pressure and process
temperature

changing communication parameters

changing operating ranges for static pressure, differential pressure, and process
temperature

enabling and changing the override values for static pressure, differential pressure and
process temperature

generating a configuration report

Important When making changes to data fields, the background of the field will change to

yellow. This is a reminder to the user that this data has been changed, but not
written to the MVX-Il. To make the changes effective, the user must press Apply.
When a new entry is written to the MVX-II, the data field reverts to its original
appearance.

Changing Unit ID / Serial Number

Go To: Main Screen>Device Parameters -+ Device Parameters M=E3
. . el
The unit ID and serial number of the MVX- UnitID
. . . . Serial Nurnber _xxxxxxxxxx
IT is shown in two places on this screen: in )
the MVX-II section (read-only) and in the itz st
. . . “ hit -1 eqister Table Version [1.00
Identification section. SerialNumber = E
TO Change thlS data’ new numbers must be Static Pressure | Communications

entered in the Identification section. Click in
the appropriz}te dgta field, delete the chara'lc-. S
ters that are invalid, and retype the new digits. Difereniol Pressu [oH20 @ 63F =]

Atmospheric Pressure [14.73 psia

Baud Rate 9600
Engineering Units “Woard Order High /ard First
I Deday [ms) - [50
Temperature F -

Important Press Apply to write the changes to the spy Refiesh

MVX-II.

Press Refresh (before you press Apply)
to erase unsaved changes and restore
previous settings.

Press Return to return to the Main
screen.
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When the new entry is applied to the MV X-II, the new value will appear in both the

Identification and MV X-II sections of the screen.

Changing Atmospheric Pressure
Go To: Main Screen>Device Parameters

The Static Pressure section of the Device Parameters
screen displays atmospheric pressure (psia is the default
unit).

To change this value, click in the box, delete the
value displayed, and retype a new value in the box.

Important Press Apply to write the changes to the
MV X-II.
Press Refresh (before you press Apply) to
erase unsaved changes and restore previous
settings.
Press Return to return to the Main
screen.

Changing Engineering Units
Go To: Main Screen>Device Parameters

The Engineering Units section of the Device Parameters
screen defines the units in which static pressure,
differential pressure, and process temperature will be
measured. Defaults are psig for static pressure; in. H,O
@ 68°F for differential pressure, and degrees Fahrenheit
for temperature.

To change the engineering units, click on the drop-
down arrow in the data field to view all available units,
then click on the desired unit. Repeat as required.

Important Press Apply to write the changes to the
MVX-II.
Press Refresh (before you press Apply)
to erase unsaved changes and restore
previous settings.
Press Return to return to the Main screen.

Engineering Units
Static Pressure

-+ Device Parameters Q@E‘

el

Urit I

Serial Mumber
|dentific:ation

Urit I

Serial Mumber

Static: Pressure

‘ Atmospheric Pressure [14.73 psia

Engineering Units

psig 2
Differential Pressure |[jnH20 @ ERF -
Temperature F -

Apply

Static Pressure

Refresh

Firmware
Firmware Yersion 1.04
Register Table Version [1.00

Model ID w0432
bboel| Communicatiors

Baud Rate Q600

“wford Order High “ard First

v Delay (ms) - [50

- Device Parameters

el
Unit 1D
Serial Number

| dentification
Unit ID

Seral Nt

Static Pressure

Almospheric Pressure [14.73 psia

Engineering Units
Static: Pressure

Differential Pregsure |1

Temperature

Apply

Fimare
Firmware Version 1.04
Fiegister Table Version [1.00

Model D [0x0432
24| Communications

Baud Rate aR00

Wword Order High Word First

I Delay ms]  [sp

Return

Difterential Pressure | FiEE

Temperature

Apply

Engineering Units
Static Pressure

Differential Fressure

psig -
- Temperature =
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Changing Communication Parameters

-+ Device Parameters

Go To: Main Screen>Device Parameters o —
it 1

The MVX-II Communications section of the pesbin=

Device Parameters screen defines the baud rate derefation S T

and word order for communicating with the flow Set e e

Computer. Static: Pressure M-l Communications
Amospheiic Pressue 1473 | psia T

e Baud Rate — The selections are 4800, Enginsering Unts .
9600, 19200 and 38400 baud. The default RMES S E

Differential Pressure  [jn =
setting of 9600 baud should be retained for T m

use with the NuFlo Scanner 1150 flow

Computer. Apply Refrash Return
e Word Order — The selections are High

Word First or Low Word First. This setting

impacts the floating point of long integers, [Tt m—" A=

and is determined by the requirements of e —
. ri 1
the flow computer used with the MV X-II. Sl Number
The default Setting_High Word FirSt_ |dentification Eli:r:‘“:'::':vemm 1.04
should be used with any NuFlo flow uriio Reghie Table Vesion 1,00
erial Mumber ndel 0x0432
computer.

1 1 Static Pressure -] Communications
o I\'/IVX'Delc";\y' (ms) - This is the amount of e e | [
time (in milliseconds) that passes before — _

Engineering Lnits ‘word Order
the MV X-II attempts to take control of the saioPese oo =] |
RS-485 bus and transmit a message back to | e ’% =
the requesting device. The MV X-II
responds very quickly to incoming ey Refresh | Fotum |
Modbus® requests—in some cases, t0o
quickly. A configurable delay allows the
user to control this response. A setting of 10 ms is normally sufficient, but may
require adjustment when the MV X-II is communicating with an end device that

responds more slowly.

To change the settings in either field, click inside the data field to view a dropdown arrow;
click on the arrow to view the selections available, and click on the desired selection.

Important Press Apply to write the changes to the MVX-II.
Press Refresh (before you press Apply) to erase unsaved changes and restore
previous settings.
Press Return to return to the Main screen.
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Changing Operating Ranges + Operating Ranges M=1E3]

. . . |
Go To: Main Screen>Operating Ranges Urit 1D :
. . . Serial Number _
The Static Pressure, Differential Pressure, and =
Process Temperature sections of the Operating =~ ) static Presswe—— b
Ranges screen define the upper and lower pressure Gperaing Link |-15.Dn | |1,5uu.uu | psia
. . ange Limil -15.00 1.500.00 i
and temperature limits for an operating range that el e -
ifferential Pressure Low High
the user deems acceptable. OpersingLint 700 | F | 20 @eeF
o Range Lirmit [20000 | [200.00 | inHz0 @eaF
e The Range Limit values shown (gray m— Frocess Temperatre | —
o ig
fields) are set by the sensor and cannot be DpetingLivit  [900 | [3000 | F
changed. Fiange Limi [380 | [is620 | £
. . . . [ Disable Process Temperature Measurement
e The Operating Limit values (white fields) —
X vermde Parameters
are determined by the user. The Enabled  Farameter Value
. .. [~ Owenide Static Pressure 0.00 psig
Operating Limit values are frequently set ™ Overide Differential Pressurs (0.0 inH20 @ 68 F
to match the calibrated range or Range B Bt Pl T | QU
Limit values.

The Range Limit and Operating Limit values
provide the setpoints for the Limit Condition indicators on the Main screen. A limit condition
is triggered by a measurement that exceeds the Range or Operating limits.

See Current Status, page 4-2, for an illustration of the Limit Condition indicators.

To change an operating limit for an input parameter, click inside the white data field, delete
the existing value, and retype a new value. Allowable ranges and default values are shown
below.

Static Pressure Low — allowable range: -15.0 to 5300.0 PSIG

Static Pressure High —allowable range: -15.0 to 5300.0 PSIG

Differential Pressure Low —allowable range: -840.0 to 840.0 in. H,O at 68°F
Differential Pressure High —allowable range: -840.0 to 840.0 in. H,O at 68°F
Process Temperature Low —allowable range: -40.0°F to 300.0°F

Process Temperature High —allowable range: -40.0°F to 300.0°F

Important If no RTD is being used with the MVX-II, check the “Disable Process Temperature
Measurement” checkbox. Then check the Override Process Temperature checkbox
and enter an override value that is within the Process Temperature operating
limits. See also Changing Override Parameters, page 5-5.

Important Press Apply to write the changes to the MVX-II.
Press Refresh (before you press Apply) to erase unsaved changes and restore
previous settings.
Press Return to return to the Main screen.
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Changing Override Parameters

' Operating Ranges g@@
Go To: Main Screen>Operating Ranges hval
. . . Urit 1D 1
The Override Parameters section of the Operating Serial Number
Ranges screen also allows a user to override Souie Frasare
. . : Law High

transmitter inputs and use a constant value instead. Opereiglint [T50—] [sonto ] peia

Fiange Limit [15.00 | (50000 | peig
To override a measurement, check the appropriate Diferential Pressure High

. . . Operating Limit [0.00 | [zo000 | inH20 @ESF

checkbox in the Overrl'de Parameters section a}nd Reorgebmt  [20000 ] [20000 ] mHo0 @eeF
enter a constant value in the data field to the right Process Temperature | o
of the checkbox. Press Apply. Operating Lt [20.0 BE | F

Range Limit |-3280 | 15620 | F
Note The override ValueS are not in effect [ Disable Process Temperature Measurement

unless the checkbox is checked. m—> - Overide Parameters
Enabled  Parameter Walue
[ Override Static Pressure 0.00 peig
[ Overide Differential P 0.00 inH20 @ B8 F
Allowable ranges and default values are shown I Grentie Prososs Tempmire. (500 0
below.
. . Apply Refresh
e Override Static Pressure J J

allowable range: -15.0 to 5300.0 PSIG

default: O pSIg ' Operating Ranges g@@
e Override Differential Pressure Ml
allowable range: -840.0 to 840 in. H,O o
default: 0 in. H,O
e Override Process Temperature Stalie Pressue | ., High
Operating Limit -15.00 1.500.00 psig
allowable range: -40.0°F to 300.00°F s |.15_DD | |1,5Dg_gn | s
default: 60°F Differential Pressure Low High
Dperating I._imit [0.00 | [zo000 | inH20 @ESF
Important If no RTD is being used with the MVX-II, Rangelimt  [20000 | (0000 | 20 @esF
check the “Disable Process Temperature Frocess TEMPEIate® | o High
Measurement” checkbox. Then check the OperatingLimt 1400 | {3000 | F
. Riange Limit |-3280 | [1s820 | F
Override Process Temperature e - "y ,
Checkbox and enter an Overrlde ‘ . IZable Frocess | emperature Measuremen!
value that is within the process vende Parameters Ve
tem peratu re Operating limits. [~ Ovemide Static Pressure 0.00 psig
The Disable Process Temperature H Dven!de Differential Pressure  |0.00 inH20 (& B3 F
B ﬁ [ Owveride Process Temperature  |60.0
Measurement setting prevents a i "
disconnected RTD from activating the - .
Readings Valid and Temperature Failure isd o
diagnostic alarm indicators. Setting a
process temperature override that is within the operating limits will prevent a
change in the “green” (normal operation) status shown by the Limit Condition
indicator for temperature in the Current Status section of the Main screen.
Important Press Apply to write the changes to the MVX-II.

Press Refresh (before you press Apply) to erase unsaved changes and restore

previous settings.

Press Return to return to the Main screen.

To disable an override parameter, clear the Enabled checkbox for the appropriate enabled
override. The checkmark will disappear and the MV X-II will resume reading the parameters
from the sensor.
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Generating a Configuration Report

Go To: Main Screen>Configuration Report

The Configuration Report screen allows a user to take a snapshot of configuration data and
save it in an electronic configuration report for future reference.

A report showing current transmitter inputs, diagnostic status indications, and operating
range limits/override settings appears immediately on screen when you click on the

Configuration Report button on the Main screen.

- NuFlo, MYX-1I Configuration Report

Save to File

Frint
Freview

Frint Repaort

bl -1
Unit [Dr 1 Firrware % ersion Number 1.04
Senal Humber  [eagwms | Renizter Table Werzion 100
Current Status
Lirnit Conditiarn FParameter Current Engr. Current Faw
Walue Walue
_ Static Preszure 0.01] p=ig 080
_ Differential Pressure 07z| inH20 @ BB F 0.75
_ Temperature 337 F 100.8
Diagrostics
B Reading alid B Mot Updating
B Static Pressure Failure B Failure
B Temperature Failure I ROM CRC Errar
B Reset B RAM Failure
B Crfline B COM CREC Ermror
B Initislization Meeded B COMM Timeout
B Moanvalatile RAk Error
Power Supply Sensor Status
| nput 12.a| Wolts DC 43l Comm Health 100| %
B 5vDC 50| Yalts DT A Comm Tries 194
33WDC 33| wvalk: DT 34l Comm Success 2193
R ange Limit Overide
Lo High Yalue
Static Pressure 500 1 A00.00 [ Static Pressure oo
Diff. Pressure -200.00 200.00 [ Diff. Pressure n.oo
Temperature -328.0 18620 [~ Temperature B0.0

! Retun

Figure 5-1—MVX-II Calibration Report screen

From the Configuration Report screen, you can save the information to a rich text file (rtf) or
print the file directly from your PC.
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Saving an RTF File

To save an rtf file, perform the SaEks P

following steps: R divEeE;
"3 My Documerts
1. Click Save to File. A new Save As Dot | 8 e
window on your PC will open. ©, < LoD
2. Rename the file, if desired. The Deskto = E?
default filename uses the following ) -SESCE: o1
name structure: My Documents | =) 1 0katmet's Documents
Rpt(YYYYMMDDHHMM> - § :NBM
COIlﬁg.I'tf My Computer e e
3. Using the Save in drop-down menu, <)
choose the location where you want Myprlqa;;timk Bl genis [Rpt2004021 61435 config | e
the file to be saved. The default Saveaspe | | Canvel

location is
C:\NuFlo MVX\Reports\<serial number>.
4. Press Save in the Save As window to save the file.

Printing the Report

To print the file, press Print Report. A new Print window will open on your PC, allowing
you to select a printer.

To preview the file before printing, press Print Preview at the bottom of the Configuration
Report screen.

A sample printout is shown on the following page.
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Z7 NuFlo

NuFlo MVX-11

Configuration Report
12/7/2004 2:18:02 PM

Configuration Program Version:

Serial Number:
Device 1D:
Firmware Version:

MVX_BE
0x0432
1.04

Register Table Version: 1.00

Current Status

1.10
TA

Engr. Value Raw. Value Unit Condition
Static Press. 5.15 4_.36 psig OK
Diff. Press. 145.82 145.87 inH20 @ 68 OK
Process Temp. 200.3 201.4 F OK
Diagnhostics
Reading Vvalid Normal
Static Press. Failure Normal
Temperature Failure Normal
Reset Normal
Offline Normal
Initialization Needed Normal
Nonvolatile RAM Error Normal
Not Updating Normal
Failure Normal
ROM CRC Error Normal
RAM Failure Normal
COMM CRC Error Normal
COMM Timeout Normal
Power Supply
Input 12.3 Volts DC
5 VDC 5.0 Volts DC
3.3 VDC 3.3 Volts DC
5V Normal
Sensor Status
MVX Comm Health 100 %
MVX Comm Retries 2187
MVX Comm Success 2187
Range Limit LOW HIGH UNIT
Static Pressure -15.00 5,300.00 psig
Diff. Pressure -200.00 200.00 inH20 @ 68
Temperature -328.0 1562.0 F
Override VALUE Enable UNIT
Static Pressure 0.00 No psig
Diff. Pressure 0.00 No inH20 @ 68
Temperature 60.0 No F
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Section 6

Calibrating the MVX®-11 Transmitter

Introduction

The MV X-II is calibrated at the factory. However, a user should recalibrate as required to
ensure accurate measurement parameters. All calibration settings are controlled from the
Calibrate screen. To access this screen from the Main screen, press Calibration (see Figure
4-2).

Important When the MVX-II transmitter is installed with a flow computer, it may be necessary
to calibrate the MVX-Il using the flow computer software. For example, the NuFlo
Scanner 1150 flow computer requires MVX-Il calibration to be performed using the
Scanner software. The calibration procedures described in this section will not
apply in such cases. Users who are unsure of which calibration procedures to use
should contact the flow computer manufacturer.

This section of the manual contains instructions for the following tasks:

e calibrating the MVX-II
e generating a calibration report

Important When making changes to data fields, the background of the field will change to
yellow. This is areminder to the user that this data is not written to the MVX-Il. To
make the changes effective, the user must press Apply Calibration. When a new
entry is written to the MVX-Il, the data field reverts to its original appearance.

Calibration Options

To calibrate the MVX-II, you must select the parameter to be calibrated (static pressure,
differential pressure, or process temperature) and the method to be used to calibrate the unit.
The MV X-II Calibrate screen provides eight different calibration options to choose from:
e Factory Calibration: loads default calibration values set at the factory
1-Point: applies an offset correction
2-Point: applies a slope and offset correction
3-Point: applies a point-to-point linearization using three calibration points
4-Point: applies a point-to-point linearization using four calibration points
5-Point: applies a point-to-point linearization using five calibration points
Previous Calibration: applies the last set of calibration settings saved previous to the
current settings (actual values are not displayed)
e Current Calibration: applies the most recent set of calibration settings saved in a full
calibration

If Factory Calibration, Previous Calibration, or Current Calibration is selected, no further
data entry is required, and the calibration settings are enabled simply by pressing Apply
Calibration.
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To calibrate the unit with user-supplied calibration point values, the user will select a 1-, 2-,
3-, 4-, or 5-point calibration in the Calibration Settings section, and enter the required
calibration point values in the “Applied Values” column of the Calibrator Measurements
section.

The Calibrator Measurements section displays three values for each calibration point:
e Applied Value — The user enters the value of the parameter being calibrated in this
box. (For example, if 25°F is the RTD temperature, the user enters 25 in this box.).
e MVX Raw Value — This read-only box displays the raw value reported by the sensor
in the MVX-IL.
e Corrected Value — This read-only box displays the value of the parameter based on
the existing “active” calibration.

Once the calibration points are entered, the four buttons at the bottom of the screen are used
for completing the calibration process, and exiting the Calibrate screen:

e Accept Measurement — This button is pressed when the calibration point has been
entered and the screen indicates the input is stable.

e Stop Measurement — This button stops the calibration process and allows the user to
re-enter the parameter value in the Applied Value field.

e Apply Calibration — Pressing this button causes the new calibration data set to be sent
to the MV X-II. This button is pressed after all calibration points have been entered
and ‘Accepted’. Until this button is pressed, the previous calibration is still in effect.

e Return — Pressing this button returns the display to the MVX-II Main screen.

MVX-II Calibration Procedure T LER

Go To: Main Screen>Calibration s :

To calibrate the MV X-II, perform the following steps: ilblimbsu

Parameter to be colibrated [

1. Inthe Calibrate screen, click in the Parameter to be Fefbiton Methed S
calibrated data field, and select the parameter you Calbratr Mo samorts Puces Tngersoe
wish to calibrate. .

2. Click in the Calibration Method data field, and Pee GRIUOVET O e
select one of eight calibration methods: . : : : ;
e Factory Calibration - | | | -
e 1-Point c I [ [ r
e 2-Point : ' ' ' g
e 3-Point
e 4-Point Menmerenart Meamepimert Ao ey
e 5-Point

Previous Calibration
Current Calibration

See Calibration Options, page 6-1 for a description of each calibration method.
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Factory Calibration

Selecting Factory Calibration will load the original
calibration settings that were applied to the MV X-II
before it left the factory. No further data entry is
required.

Actual calibration values are not displayed
when this calibration option is active.

Note

Click Apply Calibration to activate the factory default
settings.

Custom Calibration (1-Point through 5-Point)

If custom calibration (1-Point, 2-Point... 5-Point) is
selected, the Applied Value boxes in the Calibrator

)

EIB/X

-+ Calibrate

[Eieell
Urit 1D 1
SereiNnter

Calibration Settings
Parameter to be calibrated

Static: Pressure

Calitvation Method [ EEETIERErs

Calibratar Measurements

3 Paint
4 Paint
Applied 5 Point Units:
Eellirts Walug Previous Calibration et
Current Calibration
0 | | ‘ psig -
o | | ‘ p3ig -
o | | ‘ p3ig r
i | | ‘ psig n
i | | ‘ psig n
Accept Stop Apply
Meazurement Meazuremeri Calibration (A=

- Calibrate g@gl

[Eieell
Urit 1D
SereiNnter

Calibration Settings

Measurements section of the screen will change to erenrin bl e——
white, and the cursor will flash in the Point 1 W CoibionMated [z Fon
Applied Value data field, prompting you to enter a et Hemeremans
value.
Calibrate égﬂ‘:d tj;ﬁeﬁaw SEILZCtEd Units Accepted
1. Enter an appropriate Valufr in t'he Apphed Value b pat | | | . -
data field for Point 1. Calibration points can be CPomz | | | psig r
entered in ascending or descending order. e [ [ \ psig r
2 | | | pig r
c | | | pia r
1] Ac‘cl:re?: Ht [ Sll'?pm nit Ca?lgl?ahljion IR
. -+ Calibrate g@§|
2. Click on the round checkbox to the left of the o —
Applied Value data field to start the calibration untlo
process * Calibration Settings
Parameter to be calibrated  [Siatic Pressure
. . . Calibration Method it
A black dot will appear inside the round checkbox, S
al’ld a blue bar Wlll appear at the bOttOl’l’l Of the Calibrator Measurements
screen as the MV X-II samples the output of the e P A G .
sensor. The MVX raw and corrected values Ve Vawe e
11 d d t d . th 1. ‘ @ Pont1 [0 [-aa [mon psig r
will appear and update during the sampling - o2 | | | " -
process. - | | | poig r
0 | | | psig r
i = I
When the samples of the output values are _' - =
stable, the blue sampling progression bar will
Acce Stoj Appl
read 100% complete. Mesmuamnent a2 Cenh Retun
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3. Click Accept Measurement to accept the values
shown. A checkmark will appear in the “Accepted”
column at the right of the screen.

Note Be sure to click on the appropriate round
checkbox before you press Accept
Measurement. If the round box is not
selected, the Accept Measurement button is
disabled and this error message will appear.

The calibration point must be active bo accept the reading.,

4. Repeat Steps 1 through 3 for multiple-point calibrations. The calibration points do not
need to be entered in any order based on the measurement value. The software will sort

-+~ Calibrate El@l@l

M-

Unit 12}

St

Calibration Settings
Parameter to be calbrated  [Sratic Pressure

Calibration Method |2 pgint

Calibratar Measurements

Calibrate Applied b Raw Carrected Units: Accented
Walug Value Walug

C Pont1 [ [0a [T peic I
" Pairnt2 | | | psig r
c | | | ria r
0 | | [ p3ig r
0 | | [ psig r

Accept Y Stop Apply
{ Measurement | Measurement Calibration =t

the calibration points prior to applying the calibration to the sensor.

Note Verify that all values are marked as “Accepted” in the right column. Failure to

accept a value will prevent calibration settings from being applied, and will cause

the following error message to appear.

‘ou musk accept all calibration points before applying the calibration,

5. Press Apply Calibration to write the new - Calibrate DX
calibration settings to memory. !
it
Serial Number
The new settings will become the “Current” il
X X . arameter (o be calibrate: Static Pressune
calibration data set. See also Previous and Cobraion Hethed [P
Current Calibration, page 6-5.
Calibratar easurements
Calibrate \’?’Eﬂ:d {‘j;’ﬁeﬂaw \E::Lime‘j Units Accepted
" Pant1  [15.33 [12.98 [12.98 Fsl e
© Pont2  [g581 [1338 11338 = o
' | | ‘ PSI o
' | | ‘ PSI o
o | | ‘ PSI o
Meai:?jmenl C;?Er?ahljiun izl
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“Previous” and “Current” Calibration

Please note that the two most recent calibration data sets—Current and Previous— are
always accessible to the user. The words “Current” and “Previous” refer to the order in which
the data sets are written to memory.

To select the Previous Calibration data set, perform the following steps:

1. Select the parameter to be calibrated with the Previous Calibration values.

2. Choose Previous Calibration in the Calibration Method data field. No data will appear in
the Calibrator Measurements section.

3. Press Apply Calibration. The following message will appear.

This action will apply the previous My-II Static Pressure Calibration. Click OK to continue or Cancel ko abort the change.

Cancel |

4. Press OK to enable the “Previous” calibration data set.

To restore the Current calibration data set, perform the following steps:

1. Select the parameter to be calibrated with the Current Calibration values.

2. Choose Current Calibration in the Calibration Method data field. Current calibration
data will appear in the Calibrator Measurements section.

3. Press Apply Calibration. The following message will appear.

This action will use the current MyX-1T Static Pressure Calibration. Click QK o continue or Cancel ko abart the change.

Cancel |

4. Press OK to enable the “Current” calibration data set.

The oldest of the two data sets—Previous—is continually replaced in MVX-II memory as
new calibration data sets are applied.

The following example illustrates how calibration data is removed with each addition of a
new data set. In this example, Calibration 1 is the “Previous” data set and Calibration 2 is
the “Current” data set:

e C(Calibration 2 (Current)
e (Calibration 1 (Previous)

When a new set of calibration settings is applied, it becomes “Current.” Calibration 2
becomes “Previous,” and Calibration 1 is removed from memory.

e New Data Set (Current)
e (alibration 2 (Current) (Previous)
e (Calibration 1 (Previeus) (Removed from memory)
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Generating a Calibration Report

Go To: Main Screen>Calibration Report

The Calibration Report screen allows a user to view the calibration settings and to save the
calibration settings for future reference. Without this report, calibration settings (not
including Factory Calibration settings) will be lost as the unit is recalibrated and the memory

1S overwritten.

A report showing Current and Previous calibration data appears immediately on screen when
you click on the Calibration Report button on the Main screen. The word “Active” appears in
blue, indicating which data set is enabled at the time the report is generated (Figure 6.1). The
date and time indicates when the calibration was performed.

- Calibration Report

MW

Unit 1D 1

Senal Number HHRHR

Current Static Prezsure
Calibration kethad

Date/Time

ﬂ.ﬂ.ctive

Point Applied*al.  Comect Val

Factary Calibration
07/02/04 9:03:20 AM

Riaw Value

Current Calibration
Current Differertial Pressure

Calibvation Method  [Factary Calibration
Date/Time [07/02/04 30332 20
Aictive

Point Applied Val.  Comectal,  RawYalue

Current Pracess Temperature

Calibration Method  [Factory Calibration
Date/Time [07/02/04 30342 M
Active

Point Applied*al.  Comectal  FawYalue

1

1

1

[, U

Previous Static Pressure

[ IS U

Previous Calibration

Previous Differential Pressure

[, I U

Previous Process Temperature

Save to File

Calibration Methad |1 Paint Calibration Method |4 Paint Calibration Method {1 Paint
Date/Time Date/Time 07/02/04 9:01:04 AM Date/Time ]—
Point &pplied*al.  ComectWal — FawValue Point &pplied Yal.  Comectal.  Faw Yalue Point &pplied*al.  ComectWal  FawYalue
1 I I 1 Jooo 0.45 [0.45 1] | |
2 | | 2 | | | | |
3 | | 7] | | 3 | |
1 | | i | | 1 | |
° | | | ° | | | ° | | |

Prewview Report

Print Report

Return :

Figure 6-1— MVX-II Calibration Report screen

From the Calibration Report screen, you can save the information to a rich text file (rtf) or
print the file directly from your PC.

Section 6

Page 6-6

February 2007



Saving an RTF File

To save an rtf file, perform the Save A> ?IX]
following steps: Sevein: |O O [~ | e B
< ecent Documents
L\§ '_D:sklup
1. Click Save to File. A new Save As Ll st
window on your PC will open. T B
2. Rename the file, if desired. The Desktop A s
default filename uses the following % @ 0 Do )
name structure: MyDecumerts | oromate Documerts
RpF<YYYYM1\/_[DDHHMM>.rtf oy O Decamert
3. Using the Save in drop-down menu, o Compey | My Mtk Places
choose the location where you want )
the file to be SaVed. The default Myprﬁ;ﬁnrk File name: ‘F\pt2004081 E1438 j Save
locathl’l 1S ) e Save as bype: ‘ j Cancel
C:\NuFlo MVX\Reports\<serial
number>
4. Press Save in the Save As window to save
the file.
Printing the Report
To print the file, press Print Report. A new Print window will open on your PC, allowing
you to select a printer.
To preview the file before printing, press Print Preview at the bottom of the Calibration
Report screen.
A sample printout is shown on the following pages.
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Z7 NuFlo

NuFlo MVX-11

Calibration Report
12/7/2004 2:18:28 PM

Configuration Program Version: 1.10
Serial Number: MVX_BETA
Device ID: 0x0432
Firmware Version: 1.04

Register Table Version: 1.00

Current Differential Pressure

Date Time: 12/07/04 1:38:19 PM
Method: 3 Point
unit: inH20 @ 68 F
Status: In-Active

Point # Applied Value Corrected Value Sensor Raw Value

1 0.00 0.01 0.04
2 100.00 100.02 100.04
3 200.00 200.01 200.06
4 —_— —_— _—
5 —_— —_— —_—

Current Static Pressure

Date Time: 12/07/04 1:42:55 PM
Method: 2 Point
Atmospheric Pressure: 14.73

Unit: psia

Status: In-Active

Point # Applied Value Corrected Value Sensor Raw Value

1 0.00 0.12 -0.69
2 1,500.00 1,499.77 1,497.21
3 _— _— _—
4 —_— —_— —_—
5 —_— —_— _—
Current Process Temperature

Date Time: 12/07/04 1:59:34 PM

Method: 4 Point

unit: F

Status: In-Active

Point # Applied Value Corrected Value Sensor Raw Value

1 0.0 0.1 0.1
2 100.0 99.8 100.6
3 200.0 200.0 200.9
4 300.0 300.6 301.3
5 - - —_—
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Previous Differential Pressure

Date Time: 12/07/04 1:36:13 PM
Method: 5 Point

Unit: inH20 @ 68 F
Status: Active

Point # Applied Value Corrected Value Sensor Raw Value

1 0.00 0.03 0.03
2 50.00 50.05 50.05
3 100.00 100.02 100.02
4 150.00 150.05 150.05
5 200.00 200.05 200.05
Previous Static Pressure

Date Time: 12/707/04 1:42:01 PM

Method: 5 Point

Atmospheric Pressure: 14.73

Unit: psia

Status: Active

Point # Applied Value Corrected Value Sensor Raw Value

1 0.00 -0.81 -0.81
2 300.00 300.45 300.43
3 750.00 747.66 747.64
4 1,200.00 1,197.75 1,197.85
5 1,500.00 1,497.49 1,497.49
Previous Process Temperature

Date Time: 12/07/04 1:58:03 PM

Method: 5 Point

Unit: F

Status: Active

Point # Applied Value Corrected Value Sensor Raw Value

1 0.0 0.0 0.0
2 50.0 50.5 50.5
3 100.0 100.8 100.8
4 150.0 151.0 151.0
5 200.0 200.9 200.9
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Section 7

Maintaining the MVX®-11 Transmitter

The MV X-II transmitter requires little, if any, routine maintenance. Should the terminal
board or CPU circuit board fail, however, either board is easily replaced using the following
instructions. Please read the disassembly instructions carefully before attempting to replace
either board.

Replacing the Terminal Board

Note The terminal board is attached to the CPU board by aribbon cable (Figure 7.2).
Because of limited space inside the enclosure, the manufacturer advises users to
first detach the ribbon cable from the CPU board before removing the terminal
board from the opposite end of the enclosure.

To replace the terminal board, perform the following steps:

1. Disconnect the ribbon cable from the CPU board as follows:
a. Remove the cover from the side that is furthest away from the conduit openings in the
MVX-II enclosure. The black SI/CPU circuit board mount will be in view (Figure
2.9, page 2-10).
b. Remove the two screws holding this mount in place.
c. Gently pull the SI/CPU circuit board assembly forward, until the CPU circuit board
and attached ribbon cables are accessible.
d. Identify the ribbon cable that is connected to the terminal board.
e. Remove the plastic cap that is over the top of the connector on the CPU board and
keep it for reinstallation. Grasp the outer edges of the latch that is attached to the
CPU board and pull gently apart to unlatch the cable.
2. Remove the cover from the side that is closest to the conduit openings in the MVX-II
enclosure.
3. Remove the four screws from each corner of the terminal board, and remove the terminal
board from the enclosure (Figure 7-1).

Note A small O-ring fits in a groove behind the terminal board, and may fall out of the
groove when the terminal board is removed. Replace the O-ring in the groove
before installing the new terminal board.

4. Place the new terminal board inside the enclosure, aligning the four screw holes.

Replace the screws and hand-tighten to secure the terminal board in the enclosure.

6. Reconnect the ribbon cable from the terminal board to the CPU board. Reinstall the
plastic cap over the top of the connector on the CPU board.

7. Place the CPU/SI circuit board assembly back inside the enclosure, using the finger grips

in the mount to push the assembly into position (Figure 7.3).

Replace the two screws in the plastic mount.

9. Replace the covers and hand-tighten until the covers contact the housing metal-to-metal.

9]

*®
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CPU board
Four screws

connect terminal board
to enclosure

Disconnect ribbon cable
from CPU board before
removing terminal board

Figure 7-1— Terminal board replacement

Replacing the CPU Circuit Board

To replace the CPU circuit board, perform the following steps, using Figures 7-2 and 7-3 for
reference:

1. Remove the cover from the side that is furthest away from the conduit openings in the
MVX-II enclosure. The black SI/CPU circuit board mount will be in view (Figure 2-9,
page 2-10).

2. Remove the two screws holding this mount in place.

3. Gently pull the SI/CPU circuit board assembly forward, until the CPU circuit board and
attached ribbon cables are accessible.

4. Identify the ribbon cable that is connected to the terminal board (Figure 7-2).

5. Remove the plastic cap that is over the top of the connector on the CPU board and keep it
for use with the replacement board. Grasp the outer edges of the latch that is attached to
the CPU board and pull gently apart to unlatch the cable.

6. Identify the ribbon cable that is connected to the sensor.

7. Grasp the connector located near the lower edge of the CPU/SI circuit board assembly,
and gently pull to disconnect.

8. Identify the ribbon connector that connects the CPU board to the SI board, and pull
gently to release the connector from the SI board.
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Important The CPU-to-Sl board ribbon connector is soldered to the CPU board. DO NOT
PULL on this end of the ribbon cable.

9. Remove the metal screw near the top of the CPU/SI board assembly (Figure 7-3).
10. Grasp the CPU board, and gently pull the black side latches outward, slightly pivoting the
board back and forth until it is free.

Terminal board
ribbon cable
connection

Terminal board
ribbon cable

CPU to Sl board
connector

Sensor ribbon

cable connection

(in the side of the assembly
between the plastic mount
and the S| board)

Sensor ribbon cable
(from bottomworks)

Figure 7-2— Ribbon cable connections for CPU board replacement
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Screw passes through Sl board
and fastens to plastic mount

“Teeth” in CPU board
fit snugly around latches

Plastic latch (1 of 2)
secures boards in place

Figure 7-3— Latching mechanisms for CPU/SI board assembly

Installing a Replacement CPU Board

To install a new CPU board, perform the following steps:

1. Locate the P1 connection on the bottom of the CPU board.

2. Position the CPU circuit board on top of the SI board so that the P1 connector is aligned
with a connector on the SI board. When the board is properly positioned, the screw holes
in the CPU board, the SI board, and the mount should be aligned.

3. Snap the CPU board into place between the black side latches. The latches should fit
snugly between the “teeth” cut out in the sides of the CPU board (Figure 7-3).

Important Before proceeding, check the position of the W1 jumper. If multiple MVX-II
transmitters are being used, the termination position may require adjustment. (See
Changing a Termination Setting, page 2-9, for information.)

4. Replace the metal screw in the top of the board assembly, making sure it passes through
the SI board and into the mount, and hand-tighten.

Reconnect the CPU-to-SI ribbon cable to the SI board connection (Figure 7-2).
Reconnect the sensor ribbon cable.

Reconnect the terminal board ribbon cable and reinstall the plastic cap for the connector.
Place the circuit board assembly back inside the enclosure, using the finger grips in the
mount to push the assembly into position.

9. Replace the two screws in the mount.

10. Replace the cover and hand-tighten until the cover contacts the housing metal-to-metal.

XN

Important When replacing a CPU board, the MVX-Il must be reconfigured and recalibrated
prior to continued use. See Section 5 and Section 6 of this manual for instructions.
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Appendix A

MVX®-11 Protocol Manual

Register Table Version 1.00
Firmware Version 1.06

Introduction

The communications protocol for the MV X-II is in accordance with Modicon, Inc. RTU
Mode Modbus® as described in Modicon Modbus Protocol Reference Guide, PI-MBUS-300
Rev. J, June 1996. All registers are implemented as 4X or holding registers. Reading
registers is implemented via function code 03H (Read Holding Registers) or via function
code 04H (Read Input Registers). Writing to registers is implemented via function code 06H
(Preset Single Register) or via function code 10H (Preset Multiple Registers).

The Modbus® functions supported by the MVX-II are as follows:

Function Code

(Hex) Description
03 Read Holding Registers
04 Read Input Registers
06 Preset Single Register
10 Preset Multiple Registers

Message exception handling is implemented for masters that attempt to write to read-only
registers. Additionally, exception handling is implemented for masters that attempt to write
or read to only half of a multiple register format data value. For more information on
exception handling, refer to the Exception Response section.

The instrument is limited to operations on 32 registers in one message.

Note

Registers listed in this document are referenced by register number—not by the address of
the register number that appears in the actual Modbus” message. For example, register
number 40401 has an address of 400 (0x0190 Hexadecimal) in the message.

The word ordering for multiple register data types, such as floating point numbers or long
integers, is configurable via the Floating Point Format Code Register. The default
configuration is for the most significant word to appear first in the message. See also
Floating Point Format Code, page A-9.
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Various data types are implemented in the MVX-II. The following table lists the formats and
indicates the number of bytes and the number of registers for each type.

Data Type Byte Count Register Count

Floating Point (FP) 4 2

Floating Point, 32-bit (FP32)

Unsigned Word (U16)

Unsigned Long (U32)

Bitfield (BITF)

Packed ASCII (PA)

olv(NvIAN S
Wlkr|kr[N|P| R

Time Stamp (Time)

The Floating Point (FP) type follows the IEEE-754 format. This data type consists of 32 bits
that are contained in two 16-bit registers. It is utilized for parameters and values that are not
integers. For example, Differential Pressure is a process parameter that is a floating point
data type. It can be read by reading 2 registers starting at register 40401.

The Floating Point-32 bit (FP32) type consists of 32 bits that are contained in a single
register. See 32-Bit Floating Point Registers, page A-21.

The Unsigned Word (U16) type is used for 16-bit integers. This data type fits into 1 register.
The Unsigned Long (U32) type is used for 32-bit integers. This data type fits into 2 registers

The Bitfield (BITF) type contains 16 bits. For the function of each bit, the user must refer to
the definition of that specific register in this document. The Bitfield type is utilized for
configuration or status.

The Packed ASCII (PA) type contains 2 bytes that are 2 unsigned characters. Generally there
are multiple Packed ASCII types arranged consecutively for implementing strings. For
example, the device’s Serial Number is a string of 10 unsigned characters implemented as 5
Packed ASCII registers. Here is an example of the Serial Number that contains the string,
“MVT 041303”.

Register Hexadecimal # ASCII Characters
40003 4D56H MV
40004 5420H T<SPACE>
40005 3034H 04
40006 3133H 13
40007 3033H 03

It is recommended to always fill the unused Packed ASCII registers with 20 hexadecimal
(<SPACE>).

The Time Stamp (Time) is a register used for time stamping calibration data. See Timel
Time2 and Time3 definitions, page A-17.
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Each register has an Access type. The three possible access types are:

Access Type

Description

Read Only (RO)

Designates registers that can only be read. Trying to write to this parameter
results in an exception response.

Read/Write (R/W)

Designates registers that can be read and written.

Read/Write (R/W)
Flash

Designates registers that can be read, written and are stored in non-volatile
memory.

The registers are grouped according to function. The groupings are:
e Device compatibility registers (page A-4)

o Device parameter registers (page A-7)

e Calibration parameter registers (page A-10)

o Current data registers (page A-17)

e 32-bit floating point registers (page A-21)
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Device Compatibility Registers

Register Description Data  Access Notes
Number Type
40001 Device Model ID/ Manufacturer Code ul6 RO Always reads
(0x0432); See Device
Model ID, page A-8.
40002 Reserved ui16 RO
40003 Firmware Version Number Ui6 RO See Firmware/
Register Table Version
Number, page A-8.
40004 - Reserved ui6 RO
40006
40007 Transmitter Serial Number u32 RO
40008
40009 Reserved U6 RO
40010 Register Table Version Number ule RO See Firmware/
Register Table Version
Number, page A-8.
40011- Reserved ui16 RO
40015
40016 Unit ID (slave address) ul6 R/W See Unit ID, page
Flash A-8.
40017- Reserved ui6 RO
40031
40032- Tag Name — 4 registers PA R/W
40035 Flash
40036- Serial Number (string) — PA R/W
40043 8 registers Flash
40044- Reserved ui16 RO
40059
40060 Differential Pressure Units ui6 R/W See Differential
(Default: 1) Flash Pressure Units, page
0: Kgflcm2 A-9.
1: InH,O @ 60°F
2: Pa
3: KPa
4: mmHg
5: inHg
6: InH,O @ 68°F
7. PSI
40061 Static Pressure Units (Default: 5) ule6 R/W See Static Pressure
0: InHg Flash Units, page A-9.
1: InH,O
2: Pa
3: Kpa
4: Mpa
5. PSI
6: Bar
7: Kgflcm2
40062 Temperature Units (Default: 21) ule R/W See Temperature
20: °C Flash Units, page A-9.
21: °F
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Device Compatibility Registers

Register Description Data  Access Notes
Number Type
40063- Reserved ule RO
40130
40131 Turn Around Delay Time U16 R/W
Flash
40132 Floating Point Format Code ule R/W See Floating Point
0: ABCD - High word 1st Flash Format Code, page
1: CDAB - Low Word First A-9.
2: DCBA - NOT SUPPORTED
3: BADC - NOT SUPPORTED
40133- Reserved ul6 RO
40150
40151- Undefined ui6 RO
40187
40188- Reserved ul6 RO
40400
40401 Differential Pressure FP RO
40402
40403 Static Pressure FP RO
40404
40405 Process Temperature FP RO
40406
40407 Diagnostic — Register 1 ule6 RO See Diagnostic —
Reaqister 1, page
A-19.
40408 Diagnostic — Register 2 ule6 RO See Diagnostic —
Reaqister 2, page A-20.
40409 Diagnostic — Register 3 ule6 R/W See Diagnostic —
Reaqister 3, page
A-20.
40410 Diagnostic — Register 4 ule RO
(always 0x0000)
40411 Diagnostic — Register 5 ule RO
(always 0x0000)
40412 Diagnostic — Register 6 ule RO
(always 0x0000)
40413 DP Upper Range Limit FP RO
40414 [|nH20 default unit]
40415 DP Lower Range Limit FP RO
40416 [InH,O default unit]
40417 DP Upper Operating Limit FP R/W
40418 [—840 to 840 |nH20] Flash
40419 DP Lower Operating Limit FP R/W
40420 [-840 to 840 InH,O] Flash
40421 SP Upper Range Limit FP RO
40422 [PSIG default unit]
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Device Compatibility Registers

Register Description Data  Access Notes
Number Type

40423 SP Lower Range Limit FP RO
40424 [PSIG default unit]

40425 SP Upper Operating Limit FP R/W
40426 [-15 to 5300 PSIG] Flash
40427 SP Lower Operating Limit FP R/W
40428 [—15 to 5300 PS|G] Flash
40429 PT Upper Range Limit FP RO
40430 [OF default unit]

40431 PT Lower Range Limit FP RO
40432 [°F default unit]

40433 PT Upper Operating Limit FP R/W
40434 [-40 to 300°F] Flash
40435 PT Lower Operating Limit FP R/W
40436 [-40 to 300°F] Flash
40437- Reserved ul6 RO
40440

40441 DP Damping FP R/W
40442 Flash
40443- Reserved ul6 RO
40446

40447 SP Damping FP R/W
40448 Flash
40449- Reserved ul6 RO
40452

40453 Process Temperature Damping FP R/W
40454 Flash
40455 Process Temperature Override Value FP R/W
40456 [-40 to 300°F] Flash
40457- Reserved ui6 RO
40480
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Device Parameter Registers

Register Description Data Access Notes
Number Type
41001 Device Model ID/ Manufacturer Code uil6 RO Always reads
(0x0432); See Device
Model ID, page A-8.
41002 Unit ID (slave address) ui6 R/W Range: 1to 247
Flash Default: 1
All units respond to
unit #248; See Unit ID,
page A-8.
41003 Serial Number (string) — 5 registers PA R/W
41004 Flash
41005
41006
41007
41008 Firmware Version Number ui6 RO See Firmware/
41009 Register Table Version Number U6 | RO Register Table Version
Number, page A-8.
41010 Override Control BITF R/W See Override Control,
Flash page A-8.
41011 Static Pressure Override Value FP R/W
41012 [-15 to 5300 PSIG] Flash
41013 Differential Pressure Override Value FP R/W
41014 [-840 to 840 InH,O] Flash
41015 Process Temperature Override Value FP R/W
41016 [-40 to 300°F] Flash
41017 COM Control BITF R/W See COM Control,
Flash page A-8.
41018 Static Pressure Units ule R/W See Static Pressure
Flash Units, page A-9.
41019 Differential Pressure Units ule R/W See Differential
Flash Pressure Units, page
A-9.
41020 Temperature Units uil6 R/W See Temperature
Flash Units, page A-9.
41021 MVX-II Control BITF R/W See MVX-II Control,
Flash page A-9.
41022 Turn Around Delay Time ui6 R/W
Flash
41023 Floating Point Format Code ule R/W See Floating Point
0: ABCD - High word 1st Flash Format Code, page

1: CDAB - Low Word First
2: DCBA - NOT SUPPORTED
3: BADC - NOT SUPPORTED

A-9.
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Device Model ID (registers 40001 and 41001)
The Device Model ID is a read only parameter used for identification. This parameter is set
at the factory. This will always read 0x0432 hexadecimal.

Unit ID (registers 40016 and 41002)

The slave address of the unit (UnitID) is an unsigned word (U16) data type that has a range
of values from 1 to 247. The UnitID is configured by the laptop software and is stored in
non-volatile memory. Note that all MV X-IIs will respond to address 248. When the UnitID is
written, the response message will be at the current address. After the response message is
transmitted, the MVX-II will change to the new UnitID. Refer to the Writing to Flash
Parameters section.

Firmware/Register Table Version Number (registers 40003, 40010, 41008 and 41009)

The Firmware Version Number and Register Table Version are unsigned 16-bit integers.
The version number is stored in this register as 100 times the actual version number. The
general format for version numbers is A.BC. For example, the firmware register number is
read as 0x07B hexadecimal. This represents 123 and a firmware version of 1.23.

Override Control, register 41010
This register enables/disables the use of the override values for the 3 process parameters.
Clearing the bit to a 0 makes the system use the live input.

Bit Bit Bit Bit Bit Bit Bit Bit Bit ‘ Bit  Bit ‘ Bit  Bit ‘ Bit Bit Bit

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reserved PT DP SP
Bit Parameter
15-3 Reserved
2 Override Process Temperature
1 Override Differential Pressure
0 Override Static Pressure

COM Control, register 41017
Bit Bit Bit  Bit Bit Bit Bit = Bit Bit Bit Bit Bit | Bit Bit Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Reserved Baud Rate

When the COM Control register is written, the response message will be at the current baud
rate and with the current word ordering. After the response, the baud rate and word ordering
of the MVT is changed. Refer to the Writing to Flash Parameters section.

Baud Rate
Bit 1 Bit 0 Baud Rate
0 0 4800
0 1 9600 (factory default)
1 0 19200
1 1 38400
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Static Pressure Units, registers 40061 and 41018
Value Parameter

0 InHg
InH,O
Pa
Kpa
Mpa
PSIG (default)
Bar
Kgf/cm?®

N[O {W|IN|F

Differential Pressure Units, registers 40060 and 41019
Value Parameter

0 Kgf/cm2
InH,O @ 60°F

Pa
KPa

mmHg
InHg

InH,O @ 68°F (default)

PSI

N OO~ {WIN|F

Temperature Units, registers 40062 and 41020

Value Parameter
20 C
21 F (default)

MVX-Il Control, register 41021

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
13 12 11 1 (0]

Reserved RTD Reserved

Disable

Setting the RTD Disable bit to a 1 disables the RTD measurement. In this setting, none of
the diagnostic/error bits associated with the Process Temperature will be asserted. Setting
this bit to 0 enables the RTD measurement. The factory default value is 0 (RTD enabled).

Floating Point Format Code (Multi-Word Ordering), registers 40132 and 41023

A value of 1 configures the word ordering to be Least Significant Word First (CDAB). A
value of 0 (factory default setting) configures the word ordering to be Most Significant Word
First (ABCD). For example, the static pressure is read as 100.25 PSIA at registers 40403 and
40404. In Most Significant Word First format (Floating Point Format Code = 0), the
IEEE-754 value returned is 42C88000 hexadecimal. In CDAB format (Floating Point Format
Code = 1), the value is 800042CS.
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Writing to Flash Parameters

Changes to configuration data are stored in volatile memory until the host writes a trigger
register. The trigger register has a specific value. If the value written to the trigger register is
0x5350 hexadecimal, the contents of the volatile configuration memory is transferred to the
non-volatile memory.

Note This does not apply to the R/W Flash settings in the “Device Compatibility” area,
page A-4.

Register Description Data  Access

Number Type

41100 Flash Memory Update Trigger ule6 R/W Performs write to flash
operation if host
provides correct trigger
value.

Calibration

Calibration is best performed by utilizing the configuration program. For reference, the
following table describes the registers associated with calibration.

Calibration Parameter Registers

Register  Description Data  Access Notes
Number Type
41101 Calibration Trigger CALT R/W See Calibration
RIG Trigger, page A-15.
41102 Atmospheric Pressure FP R/W
41103 [0 to 25 PSIA] Flash
41104 Corrected Static Pressure FP RO
41105
41106 Corrected Differential Pressure FP RO
41107
41108 Corrected Process Temperature FP RO
41109
41110 Sensor Static Pressure Raw Value FP RO
41111 (PSIG); gage measurement
41112 Sensor Differential Pressure Raw Value FP RO
41113 | (InH:0)
41114 Sensor Process Temperature Raw Value FP RO
41115 | CF)
41116 Calibration Method BITF R/W See Calibration
Flash Method, page A-16.
41117 DP Calibration Time Stamp Timel R/W See Timel, Time2
41118 Time2 Flash | and Time3, page
21119 Time3 A-17.
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Calibration Parameter Registers

Register Description Data  Access Notes

Number Type
41120 DP Calibration Point 1: As-Found FP R/W
41121 Flash
41122 DP Calibration Point 1: As-Left FP R/W
41123 Flash
41124 DP Calibration Point 1: Raw Value FP R/W
41125 Flash
41126 DP Calibration Point 2: As-Found FP R/W
41127 Flash
41128 DP Calibration Point 2: As-Left FP R/W
41129 Flash
41130 DP Calibration Point 2: Raw Value FP R/W
41131 Flash
41132 DP Calibration Point 3: As-Found FP R/W
41133 Flash
41134 DP Calibration Point 3: As-Left FP R/W
41136 DP Calibration Point 3: Raw Value FP R/W
41137 Flash
41138 DP Calibration Point 4: As-Found FP R/W
41139 Flash
41140 DP Calibration Point 4: As-Left FP R/W
41141 Flash
41142 DP Calibration Point 4: Raw Value FP R/W
41143 Flash
41144 DP Calibration Point 5: As-Found FP R/W
41145 Flash
41146 DP Calibration Point 5: As-Left FP R/W
41147 Flash
41148 DP Calibration Point 5: Raw Value FP R/W
41150 SP Calibration Time Stamp Timel R/W See Timel, Time2,
41151 Time2 Flash and Time3, page
21152 Time3
41153 SP Calibration Point 1: As-Found FP R/W
41154 Flash
41155 SP Calibration Point 1: As-Left FP R/W
41156 Flash
41157 SP Calibration Point 1: Raw Value FP R/W
41158 Flash
41159 SP Calibration Point 2: As-Found FP R/W
41160 Flash
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Calibration Parameter Registers

Register Description Data  Access Notes
Number Type

41161 SP Calibration Point 2: As-Left FP R/W

41162 Flash

41163 SP Calibration Point 2: Raw Value FP R/W

41164 Flash

41165 SP Calibration Point 3: As-Found FP R/W

41166 Flash

41167 SP Calibration Point 3: As-Left FP R/W

41168 Flash

41169 SP Calibration Point 3: Raw Value FP R/W

41170 Flash

41171 SP Calibration Point 4: As-Found FP R/W

41172 Flash

41173 SP Calibration Point 4: As-Left FP R/W

41174 Flash

41175 SP Calibration Point 4: Raw Value FP R/W

41177 SP Calibration Point 5: As-Found FP R/W

41178 Flash

41179 SP Calibration Point 5: As-Left FP R/W

41180 Flash

41181 SP Calibration Point 5: Raw Value FP R/W

41182 Flash

41183 PT Calibration Time Stamp Timel R/W See Timel, Time2,

41184 Time2 Flash and Time3, page

21185 Time3 A-17.

41186 PT Calibration Point 1: As-Found FP R/W

41187 Flash

41188 PT Calibration Point 1: As-Left FP R/W

41189 Flash

41190 PT Calibration Point 1;: Raw Value FP R/W

41191 Flash

41192 PT Calibration Point 2: As-Found FP R/W

41194 PT Calibration Point 2: As-Left FP R/W

41195 Flash

41196 PT Calibration Point 2: Raw Value FP R/W

41197 Flash

41198 PT Calibration Point 3: As-Found FP R/W

41199 Flash

41200 PT Calibration Point 3: As-Left FP R/W

41201 Flash
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Calibration Parameter Registers

Register Description Data  Access Notes
Number Type

41202 PT Calibration Point 3: Raw Value FP R/W

41203 Flash

41204 PT Calibration Point 4: As-Found FP R/W

41205 Flash

41206 PT Calibration Point 4: As-Left FP R/W

41207 Flash

41208 PT Calibration Point 4;: Raw Value FP R/W

41209 Flash

41210 PT Calibration Point 5: As-Found FP R/W

41211 Flash

41212 PT Calibration Point 5: As-Left FP R/W

41213 Flash

41214 PT Calibration Point 5: Raw Value FP R/W

41215 Flash

41216 Previous Calibration Method BITF R/W See Calibration

Flash Method, page A-16.

41217 Previous DP Calibration Time Stamp Timel R/W See Timel, Time2

41218 Time2 Flash and Time3, page

21219 Time3 A-17.

41220 Previous DP Calibration Point 1: FP R/W

41221 As-Found Flash

41222 Previous DP Calibration Point 1: FP R/W

41223 As-Left Flash

41224 Previous DP Calibration Point 1: FP R/W

41225 Raw Value Flash

41226 Previous DP Calibration Point 2: FP R/W

41227 As-Found Flash

41228 Previous DP Calibration Point 2: FP R/W

41229 As-Left Flash

41230 Previous DP Calibration Point 2: FP R/W

41231 Raw Value Flash

41232 Previous DP Calibration Point 3: FP R/W

41233 As-Found Flash

41234 Previous DP Calibration Point 3: FP R/W

41235 As-Left Flash

41236 Previous DP Calibration Point 3: FP R/W

41237 Raw Value Flash

41238 Previous DP Calibration Point 4: FP R/W

41239 As-Found Flash

41240 Previous DP Calibration Point 4: FP R/W

41241 As-Left Flash

41242 Previous DP Calibration Point 4: FP R/W

41243 Raw Value Flash
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Calibration Parameter Registers

Register Description Data  Access Notes

Number Type
41244 Previous DP Calibration Point 5: FP R/W
41245 As-Found Flash
41246 Previous DP Calibration Point 5: FP R/W
41247 As-Left Flash
41248 Previous DP Calibration Point 5: FP R/W
41249 Raw Value Flash
41250 Previous SP Calibration Timel R/W See Timel, Time2,
41251 Time Stamp Time2 Flash and Time3, page
41252 Time3 A-17.
41253 Previous SP Calibration Point 1: FP R/W
41254 As-Found Flash
41255 Previous SP Calibration Point 1: FP R/W
41256 As-Left Flash
41257 Previous SP Calibration Point 1: FP R/W
41258 Raw Value Flash
41259 Previous SP Calibration Point 2: FP R/W
41260 As-Found Flash
41261 Previous SP Calibration Point 2: FP R/W
41262 As-Left Flash
41263 Previous SP Calibration Point 2: FP R/W
41264 Raw Value Flash
41265 Previous SP Calibration Point 3: FP R/W
41266 As-Found Flash
41267 Previous SP Calibration Point 3: FP R/W
41268 As-Left Flash
41270
41271 Previous SP Calibration Point 4: FP R/W
41272 As-Found Flash
41273 Previous SP Calibration Point 4: FP R/W
41274 As-Left Flash
41275 Previous SP Calibration Point 4: FP R/W
41276 Raw Value Flash
41277 Previous SP Calibration Point 5: FP R/W
41278 As-Found Flash
41279 Previous SP Calibration Point 5: FP R/W
41280 As-Left Flash
41281 Previous SP Calibration Point 5: FP R/W
41282 Raw Value Flash
41283 Previous PT Calibration Time Stamp Timel R/W
41284 Time2 Flash
21285 Time3
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Calibration Parameter Registers

Register Description Data  Access Notes
Number Type
41286 Previous PT Calibration Point 1: FP R/W
41287 As-Found Flash
41288 Previous PT Calibration Point 1: FP R/W
41289 | As-Left Flash
41290 Previous PT Calibration Point 1: FP R/W
41291 Raw Value Flash
41292 Previous PT Calibration Point 2: FP R/W
41293 As-Found Flash
41294 Previous PT Calibration Point 2: FP R/W
41295 As-Left Flash
41296 Previous PT Calibration Point 2: FP R/W
41297 Raw Value Flash
41298 Previous PT Calibration Point 3: FP R/W
41299 As-Found Flash
41300 Previous PT Calibration Point 3: FP R/W
41301 | As-Left Flash
41302 Previous PT Calibration Point 3: FP R/W
41303 Raw Value Flash
41304 Previous PT Calibration Point 4: FP R/W
41305 As-Found Flash
41306 Previous PT Calibration Point 4: FP R/W
41307 As-Left Flash
41308 Previous PT Calibration Point 4: FP R/W
41309 Raw Value Flash
41310 Previous PT Calibration Point 5: FP R/W
41311 As-Found Flash
41312 Previous PT Calibration Point 5: FP R/W
41313 As-Left Flash
41314 Previous PT Calibration Point 5: FP R/W
41315 Raw Value Flash

Calibration Trigger, registers 41101
Used for copying current data to previous data. Set by the laptop/cleared by firmware.

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 13 12 11 10 © 8

Reserved

Bit 2 Bit 1 Bit 0
0 0 1 SP Calibration Data Ready
0 1 0 DP Calibration Data Ready
1 0 0 PT Calibration Data Ready
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Calibration Method, registers 41116 and 41216
Bit Bit Bit Bit Bit Bit Bit Bit | Bit Bit Bit Bt Bit  Bit
13 12 1

The DP#, SP#, and PT# bits define the calibration method for the respective channels. The
Factory Default Value for each channel is 0 (Factory Calibration).

Differential Pressure Calibration Method
Bit 3 Bit 2 Bit 1 Bit O
0 0 0 0 Factory Calibration

0 0 0 1 1-point: offset correction (default method)
0 0 1 0 2-point: slope and intercept correction

0 0 1 1 3-point

0 1 0 0 4-point

0 1 0 1 5-point

1 X X X

Previous Calibration (1 use previous,
0 use current)

Static Pressure Calibration Method

Bit 7 Bit 6 Bit 5 Bit 4
0 0 0 0 Factory Calibration
0 0 0 1 1-point: offsset correction (default method)
0 0 1 0 2-point; slope and intercept correction
0 0 1 1 3-point
0 1 0 0 4-point
0 1 0 1 5-point
1 X X X Previous Calibration (1 use previous,
0 use current)

Process Temperature Calibration Method
Bit 11 Bit 10 Bit 9 Bit 8
0 0 0 Factory Calibration

1-point: offsset correction (default method)

2-point: slope and intercept correction

3-point

4-point

5-point

rlo|lo|lo|lo|lo|o
X|lrkr|r|lo|lo|lo
X|lo|lo|lr|r|lo
X|lr|lo|lr|o|lr

Previous Calibration (1 use previous,
0 use current)
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Bit Bit Bit Bit Bit Bit

Reserved Month Reserved Day

Timel register contains the month and day of the time of calibration. The month is contained
in bits 8 through 11 and has values ranging from 1 to 12. The day is contained in bits 0
through 4 and has values ranging from 1 to 31. For example, if the calibration time is
December 15, 2002 at 8:50:07 PM, the value of 0COF hexadecimal will be read from register
Timel for the month and day.

Time2

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0]
Reserved Year Reserved Hour

Bit Bit Bit Bit Bit Bit Bit ‘ Bit Bit Bit Bit Bit Bit Bit Bit

Time?2 register contains the year and hour of the time of calibration. The year is contained in
bits 8 through 14 and has values ranging from 0 to 99. The year is represented as the
calendar year — 2000. The years represented by the device range from 2000 to 2099. The
hour is contained in bits 0 through 4 and has values ranging from 0 to 23. For example, if the
calibration time is December 15, 2002 at 8:50:07 PM, the value of 0214 hexadecimal will be
read from register Time2 for the year and hour.

Time3

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 13 12 11 10 O 8 7 6 ) 4 3 2

Reserved Minutes Reserved Seconds

Time3 register contains the minute and seconds of the time of calibration. The minutes are
contained in bits 8 through 13 and have values ranging from 0 to 59. The seconds are
contained in bits 0 through 5 and have values ranging from 0 to 59. For example, if the
calibration time is December 15, 2002 at 8:50:07 PM, the value of 3207 hexadecimal will be
read from register Time3 for the minutes and seconds.

Current Data Registers

Register Description Data  Access Notes
Number Type
41401 Differential Pressure FP RO
41402 [|nH20 default unit]
41403 Static Pressure FP RO
41404 [PSIG default unit]
41405 Process Temperature FP RO
41406 [OF default unit]
41407 Diagnostic — Register 1 BITF RO See Diagnostic —
Register 1, page
A-19.
41408 Diagnostic — Register 2 BITF RO See Diagnostic —
Reqister 2, page
A-20.
41409 Diagnostic — Register 3 BITF R/W See Diagnostic —
Reqister 3, page
A-20.
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Current Data Registers

Register Description Data  Access Notes
Number Type

41410 Diagnostic — Register 4 BITF RO Always reads
(0x0000)

41411 Diagnostic — Register 5 BITF RO Always reads
(0x0000)

41412 Diagnostic — Register 6 BITF RO Always reads
(0x0000)

41413 Diagnostic — Register 7 BITF RO See Diagnostic —
Reqister 7, page
A-21.

41414 MVX-Il Comm Health ule R/W Integer from 0 to 100

(last 100 seconds) representing

successful
communications with
the sensor.

41415 MVX-1I Comm Tries u32 R/W

41417 MVX-1l Comm Successes u32 R/W

41419 Power: Input Voltage FP RO

41420 [VDC default unit]

41421 Power: 3.3 VDC Supply FP RO

41422 [VDC default unit]

41423 Power: 5 VDC Supply FP RO

41424 [VDC default unit]

41425 DP Upper Range Limit FP RO

41426 [INH,O default unit]

41427 DP Lower Range Limit FP RO

41428 [InH,O default unit]

41429 DP Upper Operating Limit FP R/W

41430 [-840 to 840 InH,0] Flash

41431 DP Lower Operating Limit FP R/W

41432 [-840 to 840 InH,0] Flash

41433 SP Upper Range Limit FP RO

41434 [PSIG default unit]

41435 SP Lower Range Limit FP RO

41436 [PSIG default unit]

41437 SP Upper Operating Limit FP R/W

41438 [-15 to 5300 PS|G] Flash

41439 SP Lower Operating Limit FP R/W

41440 [-15 to 5300 PS|G] Flash

41441 PT Upper Range Limit FP RO

41442 [°F default unit]

41443 PT Lower Range Limit FP RO

41444 [°F default unit]

41445 PT Upper Operating Limit FP R/W

41446 [-40 to 300°F] Flash
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Current Data Registers

Register Description Data  Access Notes
Number Type

41447 PT Lower Operating Limit FP R/W

41448 [-40 to 300°F] Flash

41800 Sensor Differential Pressure Raw FP RO

41801 | (InH:0)

41802 Sensor Static Pressure Raw (PSIA) FP RO

41803

41804 Sensor Process Temperature Raw FP RO

41805 | (°F)

41806 Diagnostic — Register 1 BITF RO See Diagnostic —
Register 1, page
A-19.

41807 Diagnostic — Register 2 BITF RO See Diagnostic —
Register 2, page
A-20.

41808 Diagnostic — Register 3 BITF R/W See Diagnostic —
Reqister 3, page
A-20.

41809 Diagnostic — Register 7 BITF RO See Diagnostic —
Reqister 7, page
A-21.

Diagnostic — Register 1

Bit Name Description

15 N/A Reserved

14 Process Variables Set if any measured parameter is questionable, cleared
Bad otherwise. RTD errors will be ignored if the RTD is disabled

13 N/A Reserved

12 DP Upper Range Set if the corrected DP value is greater than the upper
Limit + 10% range limit +10%, cleared otherwise

11 DP Upper Range Set if the corrected DP value is greater than the upper
Limit range limit, cleared otherwise

10 DP Upper Operating Set if the corrected DP value is greater than the upper
Limit operating limit, cleared otherwise

9 DP Lower Operating Set if the corrected DP value is less than the lower
Limit operating limit, cleared otherwise

8 DP Lower Range Set if the corrected DP value is less than the lower range
Limit limit, cleared otherwise

7 DP Lower Range Set if the corrected DP value is less than lower range limit —
Limit - 10% 10%, cleared otherwise

6 SP Upper Range Set if the corrected SP value is greater than the upper range
Limit + 10% limit +10%, cleared otherwise

5 SP Upper Range Set if the corrected SP value is greater than the upper range
Limit limit, cleared otherwise

4 SP Upper Operating Set if the corrected SP value is greater than the upper

Limit

operating limit, cleared otherwise
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Diagnostic — Register 1

Bit Name Description

3 SP Lower Operating Set if the corrected SP value is less than the lower
Limit operating limit, cleared otherwise

2 SP Lower Range Set if the corrected SP value is less than the lower range
Limit limit, cleared otherwise

1 SP Lower Range Set if the corrected SP value is less than lower range limit —
Limit - 10% 10%, cleared otherwise

0 N/A Reserved

Diagnostic — Register 2

Bit Name Description
15 Static Pressure Fail Set if the static pressure value is not reliable, cleared
otherwise
14 PT Upper Range Set if the corrected PT value is greater than the upper range
Limit + 10% limit +10%, cleared otherwise
13 PT Upper Range Set if the corrected PT value is greater than the upper range
Limit limit, cleared otherwise
12 PT Upper Operating Set if the corrected PT value is greater than the upper
Limit operating limit, cleared otherwise
11 PT Lower Operating Set if the corrected PT value is less than the lower operating
Limit limit, cleared otherwise
10 PT Lower Range Set if the corrected PT value is less than the lower range
Limit limit, cleared otherwise
9 PT Lower Range Set if the corrected PT value is less than lower range limit —
Limit - 10% 10%, cleared otherwise
8 Process Temp Fail Set if the process temperature measurement is not reliable,
cleared otherwise. If the RTD is disabled, this bit will always
be 0.
7-0 N/A Reserved

Diagnostic — Register 3

Bit Name Description
15 Sensor Not Updating Set if the sensor microcontroller has report a general sensor
failure, cleared otherwise. This could indicate a problem
with the analog to digital converter, sensor readings are not
being calculated or the inter-processor communication
system has failed.
14 N/A Reserved
13 Sensor Failure Set if any of the bits in Diagnostic Register 7 are set,
cleared otherwise
12-11 N/A Reserved
10 ROM CRC Set if the firmware has detected a ROM CRC error
9 RAM Set if the firmware has detected a problem with the sensor’s
RAM
8-3 N/A Reserved
2 Non-Volatile Memory | Set if the firmware detected an invalid CRC in parameter
memory contents. This event restores the sensor to factory
default settings. This bit is not cleared by the firmware. Itis
cleared by a host writing a 0 to Diagnostic Register 3.
1-0 N/A Reserved
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Diagnostic — Register 7

Bit Name Description
15-7 N/A Reserved
6 Input Power Set if the input power is out of tolerance (<8V)
5 Initialization Needed Set if the sensor requires initialization
4 5V Power Set if the 5V Power Supply is out of tolerance for valid
sensor operation, cleared otherwise
3 Offline Set if too many timeouts or CRC errors were encountered.
This bit is cleared when communications resume and the
sensor doesn'’t indicate initialization is needed.
2 Reset The sensor is in the process of resetting.
1 CRC Error Set if a CRC error was detected in a sensor response,
cleared otherwise
0 Time Out Set if the communications to the sensor are resulting in
timeouts, cleared otherwise
32-Bit Floating Point Registers
Register Description Data Access Notes
Number Type
47401 Differential Pressure FP32 RO
47402 Static Pressure FP32 RO
47403 Process Temperature FP32 RO
47404 Diagnostic — FP32 RO See Diagnostic — Register
Registers 1 and 2 1 and Diagnostic — Register
2, pages A-19 and A-20.
47405 Diagnostic — FP32 RO See Diagnostic — Register
Registers 3 and 4 3, page A-20. Diagnostic —
Register 4 always reads
(0x0000)
47406 Diagnostic — FP32 RO Always reads (0x0000)
Registers 5 and 6
47407 DP Upper Range FP32 RO
Limit
47408 DP Lower Range FP32 RO
Limit
47409 DP Upper Operating FP32 RW
Limit Flash
47410 DP Lower Operating FP32 RW
Limit Flash
47411 SP Upper Range FP32 RO
Limit
47412 SP Lower Range FP32 RO
Limit
47413 SP Upper Operating FP32 RW
Limit Flash
47414 SP Lower Operating FP32 RW
Limit Flash
47415 PT Upper Range FP32 RO
Limit
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Register Description Data Access Notes

Number Type
47416 PT Lower Range FP32 RO
Limit
47417 PT Upper Operating FP32 RW
Limit Flash
47418 PT Lower Operating FP32 RW
Limit Flash

Exception Responses

The Modbus® protocol is based on a query and response messaging scheme. Normal
responses from the MV X-II are either the requested data or an acknowledgement. Negative
responses are called exception responses. There are numerous reasons that create exception
responses such as: the function is not supported, a data field is out of range, or security has
been violated.

In accordance with the Modbus® specification, the exception responses are identified by the
most significant bit set within the function code. For example, the function code for reading
holding registers is 03 hexadecimal. The exception response would indicate this as 83
hexadecimal. The function code byte is followed by a reason code. The reason code helps
identify the reason for the exception response.

The table below describes the reason codes supported.

Exception Exception Explanation

Response Response Name
Reason Code

1 lllegal Function The requested function is not supported.
2 lllegal Register A single register address could be invalid or a register
Address address implied by a block operation could be invalid. To

allow for easy future expansion, the MVT contains groups
of registers. Accessing any register between the groups
will result in this reason code. This code will also result if
either the first register accessed is offset from the first
register of a 32-bit value like an unsigned long or a float,
or a block operation causes the last register accessed to
be offset from the last register of a 32-bit value.

3 lllegal Data This code could be the result of any of the following:

e Data for a parameter is out of range.

e The byte count on a Preset Multiple Registers function
is not correct.

e The register count for a block function is greater than
the maximum supported by the MVX-II.

e A write is attempted to a read-only register.

4 Slave Device Not Supported
Failure

6 Slave Device Not Supported
Busy
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Appendix B

MVX®-11 Spare Parts List

WARNING  EXPLOSION HAZARD — SUBSTITUTION OF COMPONENTS MAY IMPAIR
SUITABILITY FOR CLASS I, DIVISION 2.

USE OF SPARE PARTS OTHER THAN THOSE IDENTIFIED BY CAMERON VOIDS
CSA CERTIFICATION. CAMERONBEARS NO LEGAL RESPONSIBILITY FOR THE
PERFORMANCE OF A PRODUCT THAT HAS BEEN SERVICED OR REPAIRED
WITH PARTS THAT ARE NOT AUTHORIZED BY CAMERON.

Table B.1 — MVX-Il Spare Parts

Qty. Part No. Description
1 101283116 RS-485 Converter, 9-Pin with 10-ft connector cable
1 100025195 RS-485 Converter, 25-Pin
1 101310194 Serial Cable — DB9, 6 ft, Male/Female
1 (see Tables Multi-Variable Transmitter Kit

B.2 and B.3)

(see Table B.4) | RTD, Explosion-proof, Model 21

30160005 Terminal Board

30160004 CPU Board

I TSN SN

99188002 2-in. Pole Mount Kit, Bracket and Mounting Hardware, Remote Mount,
Painted Steel (optional)

1 99188005 2-in. Pole Mount Kit, Bracket and Mounting Hardware, Remote Mount,
316 Stainless Steel (optional)

1 55188002 Kit, Adapter, Process Connection, %" NPT, contains flange adapter,
O-rings, and screws, for MVX-II transmitter (optional)

1 55188001 Kit, Adapter, for Rosemount Coplanar Manifold—includes stainless
steel adapter plate and required bolts and gaskets (optional)
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Table B.2 — Multi-Variable Transmitter, Low-Profile Sensor (Bottom Process Connections)

Select one based on specific application.

Qty. Part No. Part No. Description
(non-NACE) (NACE)
1 55168006 55168016 100 PSIA, 30 IN H20, LOW-PROFILE
1 55168001 55168011 300 PSIA, 200 IN H20, LOW-PROFILE
1 55168003 55168013 300 PSIA, 840 IN H20, LOW-PROFILE
1 55168007 55168017 500 PSIA, 200 IN H20, LOW-PROFILE
1 55168002 55168012 1500 PSIA, 200 IN H20, LOW-PROFILE
1 55168005 55168015 1500 PSIA, 300 IN H20, LOW-PROFILE
1 55168008 55168018 1500 PSIA, 400 IN H20, LOW-PROFILE
1 55168004 55168014 1500 PSIA, 840 IN H20, LOW-PROFILE
1 55168045 55168077 3000 PSIA, 200 IN H20, LOW-PROFILE
1 55168046 55168078 3000 PSIA, 300 IN H20, LOW-PROFILE
1 55168047 55168079 3000 PSIA, 400 IN H20, LOW-PROFILE
1 55168048 55168080 3000 PSIA, 840 IN H20, LOW-PROFILE
1 55168049 55168081 5300 PSIA, 200 IN H20, LOW-PROFILE
1 55168050 55168082 5300 PSIA, 300 IN H20, LOW-PROFILE
1 55168051 55168083 5300 PSIA, 400 IN H20, LOW-PROFILE
1 55168052 55168084 5300 PSIA, 840 IN H20, LOW-PROFILE
1 55168033 - 300 PSIA, 200 IN H20, LOW-PROFILE,
316 STAINLESS STEEL BOLTS AND NUTS
1 55168034 1500 PSIA, 200 IN H20, LOW-PROFILE,

316 STAINLESS STEEL BOLTS AND NUTS
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Table B.3 — Multi-Variable Transmitter, Standard Sensor (Side Process Connections)
Select one based on specific application.

Qty. Part No. Part No. Description
(non-NACE) (NACE)
1 101311118 55168027 100 PSIA, 30 IN H20, STANDARD
1 101311112 55168028 300 PSIA, 200 IN H20, STANDARD
1 101311115 55168029 300 PSIA, 840 IN H20, STANDARD
1 55168009 55168019 500 PSIA, 200 IN H20, STANDARD
1 101311114 55168030 1500 PSIA, 200 IN H20, STANDARD
1 101311117 55168031 1500 PSIA, 300 IN H20, STANDARD
1 55168010 55168020 1500 PSIA, 400 IN H20, STANDARD
1 101311116 55168032 1500 PSIA, 840 IN H20, STANDARD
1 55168037 55168069 3000 PSIA, 20 OIN H20, STANDARD
1 55168038 55168070 3000 PSIA, 300 IN H20, STANDARD
1 55168039 55168071 3000 PSIA, 400 IN H20, STANDARD
1 55168040 55168072 3000 PSIA, 840 IN H20, STANDARD
1 55168041 55168073 5300 PSIA, 200 IN H20, STANDARD
1 55168042 55168074 5300 PSIA, 300 IN H20, STANDARD
1 55168043 55168075 5300 PSIA, 400 IN H20, STANDARD
1 55168044 55168076 5300 PSIA, 840 IN H20, STANDARD
1 55168035 - 300 PSIA, 200 INCHES H20, STANDARD,
316 STAINLESS STEEL BOLTS AND NUTS
1 55168036 - 1500 PSIA, 200 INCHES H20, STANDARD,
316 STAINLESS STEEL BOLTS AND NUTS
Table B.4 —Explosion-proof RTD and Cable Assembly
Select one based on specific application.
Qty. Part No. Description
1 21-05-06 MODEL 21 RTD, 5' CABLE, 6" PROBE
1 21-05-12 MODEL 21 RTD, 5' CABLE, 12" PROBE
1 21-10-06 MODEL 21 RTD, 10' CABLE, 6" PROBE
1 21-10-12 MODEL 21 RTD, 10' CABLE, 12" PROBE
1 21-30-06 MODEL 21 RTD, 30' CABLE, 6" PROBE
1 21-30-12 MODEL 21 RTD, 30' CABLE, 12" PROBE
1 21-50-06 MODEL 21 RTD, 50' CABLE, 6" PROBE
1 21-50-12 MODEL 21 RTD, 50' CABLE, 12" PROBE

February 2007

Page B-3

Appendix B






WARRANTY - LIMITATION OF LIABILITY: Seller warrants only title to the
products, software, supplies and materials and that, except as to software, the
same are free from defects in workmanship and materials for a period of one (1)
year from the date of delivery. Seller does not warranty that software is free from
error or that software will run in an uninterrupted fashion. Seller provides all
software "as is". THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, OF
MERCHANTABILITY, FITNESS OR OTHERWISE WHICH EXTEND BEYOND
THOSE STATED IN THE IMMEDIATELY PRECEDING SENTENCE. Seller's
liability and Buyer's exclusive remedy in any case of action (whether in contract,
tort, breach of warranty or otherwise) arising out of the sale or use of any
products, software, supplies, or materials is expressly limited to the replacement
of such products, software, supplies, or materials on their return to Seller or, at
Seller's option, to the allowance to the customer of credit for the cost of such
items. In no event shall Seller be liable for special, incidental, indirect, punitive or
consequential damages. Seller does not warrant in any way products, software,
supplies and materials not manufactured by Seller, and such will be sold only
with the warranties that are given by the manufacturer thereof. Seller will pass
only through to its purchaser of such items the warranty granted to it by the
manufacturer.
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