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Preface

Services

Panametrics provides customers with an experienced staff of customer support personnel
ready to respond to technical inquiries, as well as other remote and on-site support needs. To
complement our broad portfolio of industry-leading solutions, we offer several types of
flexible and scalable support services including: Training, Product Repairs, Service
Agreements and more.

Please visit https:/ [panametrics.com/services for more details.

Typographical Conventions

Note: These paragraphs provide information that provides a deeper understanding of the situation, but is not
essential to the proper completion of the instructions.

IMPORTANT: These paragraphs provide information that emphasizes instructions that are essential to proper setup
of the equipment. Failure to follow these instructions carefully may cause unreliable performance.

equipment unless these instructions are followed carefully.

ijt CAUTION! This symbol indicates a risk of minor personal injury and/or damage to the

followed carefully.

ijt WARNING! This symbol indicates a risk of serious personal injury unless these instructions are

Safety Issues

WARNING! It is the responsibility of the user to follow all site rules and applicable regulatory
requirements.

IMPORTANT Any instructions on grounding and cable termination in this manual are
necessary for compliance with global EMC [ RFI standards. Such compliance may
be required by National EMC [ RFI legislation.

Local Safety Standards

The user shall ensure that he operates the equipment in accordance with the applicable local codes, standards,
regulations, or laws.

Qualification of Personnel

Ensure that all personnel have applicable training to use the equipment.

Personal Safety EqQuipment

Ensure that operators and maintenance personnel have all safety equipment applicable.

Unauthorized Operation

Ensure that unauthorized personnel cannot gain access to the operation of the equipment.
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Preface

Environmental Compliance

Waste Electrical and Electronic Equipment

This apparatus required the extraction and use of natural resources for its production. It may contain hazardous
substances that could impact health and the environment. To avoid the dispersal of these substances into our
environment and to reduce the pressure on natural resources, we encourage you to use an appropriate “take-back”
resource recovery scheme. These schemes will reuse or recycle most of the materials of your end-of-life equipment
in an environmentally responsible way. The crossed-out wheeled bin symbol marked on the product invites you to
use such a scheme.

If you need more information on the collection, reuse and recycling systems, please contact your local waste
management administration.

As part of its commitment to the environment and the EU's WEEE Directive 2012/19/EU, Panametrics participates in a
take-back scheme.

Please visit https://panametrics.com/health-safety-and-environment-hse for take-back instructions and more
information about this initiative.
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Chapter 1. Introduction

Chapter 1. Introduction

1.1  Overview of XMTI000 System

The XMTIO000 is a one, two, or three channel liquid ultrasonic transmitter for either clamp-on or wetted ultrasonic flow
measurement. The XMTIO00 is the transmitter is used in conjunction with either the wetted PanaFlow HT, PanaFlow LZ,
PanaFlow Z3 systems or the PanaFlow LC clamp-on ultrasonic systems.

This manual will serve as a guide to install the XMTI000 transmitter, selecting a proper location for mounting the
transmitter (and overall flow meter), proper wiring, programming, error codes and troubleshooting, and
maintenance and servicing procedures.

Figure 2: PanaFlow LC
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Chapter 1. Introduction

Figure 3: PanaFlow Z3

Figure 4: PanaFlow LZ
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Chapter 1. Introduction

1.2 Theory of Operation

The XMTI000 uses a procedure called Transit-Time Flow Measurement. In this method, the flowmeter transmits
ultrasonic pulses through a moving liquid. The pulses that travel in the same direction as the fluid flow (downstream)
travel slightly faster than the pulses that travel against the fluid flow (upstream). The difference in transit times is
then used to calculate flow velocity.

Variable time interval
-« ~
Transmit signal Receive signal

{1 A

| Tracking window |
locked onto
receive signal

Time

Range of tracking window

ATW ensures accuracy when fluid conditions change
Figure 5: Transit - Time Flow Measurement

1.3 SIL Application

The XMTI000 with appropriate flow meter selection can be a SIL2 ultrasonic flowmeter (sensor) with the capability of
providing a SIL3 system in a redundant design configuration. The XMTI000 with either PanaFlow HT, LZ, Z3, or LC
system is IEC61508 certified through a complete design validation from a third party organization. By achieving a
third party certification, we have proven the required design rigor through the product safety lifecycle, and the
implementation of functional safety management. This added design, manufacturing, and control rigor ensures that

it is the optimal ultrasonic flowmeter for your safety or process control system.

parameters. Please refer to the XMT1000 safety manual for details on these
parameters.

fj CAUTION! Only qualified/trained personnel are allowed to change and validate safety

PanaFlow™ XMTI000 User's Manual 3
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Chapter 2. Installation

Chapter 2. Installation

2.1 Introduction

To ensure safe and reliable operation of the XMTI000, it must be installed in accordance with the established
guidelines. Those guidelines, explained in detail in this chapter, include the following topics:

+ Unpacking the XMT1000

- Selecting the location for the XMT1000 (local or remote)
+ Installing the XMT1000 at the selected location

« Wiring the XMT1000

WARNING! The XMT1000 flow transmitter can measure the flow rate of many fluids, some of
which are potentially hazardous. The importance of proper safety practices cannot
be overemphasized.

Be sure to follow all applicable local safety codes and regulations for installing
electrical equipment and working with hazardous fluids or flow conditions. Consult
company safety personnel or local safety authorities to verify the safety of any
procedure or practice.

Attention Eur n tomers! To meet CE Marking requirements, all cables must be
installed as described in Section 2.2, "CE Marking
Compliance".

2.2 CE Marking Compliance

For CE Marking compliance or installation in high noise areas, the XMT1000 flow transmitter must be wired in
accordance with the instructions in this section.

IMPORTANT: CE Marking compliance is required for all units intended for use in EU countries.

The XMTI000 must be wired with the recommended cable, and all connections must be properly shielded and
grounded. Grounding of the chassis must be within 10 ft (3 m) of the transmitter. Refer to Table 1below for the specific
requirements.

Table 1: Wiring Requirements

Connection Cable Type Ground Termination
Transducer |Armored RG-62 a/U or equivalent Grounded using a cable gland.

Input/Output |Armored 22 AWG shielded with armored material added to Grounded using a cable gland.
outside of jacket

Power Armored 14 AWG 2 conductor Grounded using a cable gland.

Note: If the XMTIOO00 is wired as described above, the unit will comply with the EMC and LVD Directives.

2.3 Installation in Explosive Atmosphere
When installing this apparatus, the following requirements must be met:

« The end user must ensure that any cable and cable entry devices used with the equipment are suitable for use
at temperatures above 90°C.

< Wiring to or from this device, which enters or leaves the system enclosure, must utilize wiring methods suitable for
class 1Division 1 and/or class 1 zone 1 hazardous locations, as appropriate for the installation.

+  Where meter head has potential for exposure to direct sunlight at high end of ambient temperature
specifications, a sunshade should be installed.

PanaFlow™ XMTI000 User's Manual 5



Chapter 2. Installation

Connecting cables shall be mounted securely and protected from mechanical damage, pulling and twisting.
Cable entries on the device are %" NPT, 6X in local mount configuration and 1x in remote mount configuration.

For USA/CAN certification, process fluid shall be limited to 3705 psig. For ATEX/IECEx certification, process fluid
shall be limited to 3750 psig.

Cable glands of an approved flameproof design are required. These must be installed according to the
manufacturer's instructions. Where the cable glands are provided by Panametrics, the manufacturer's
instructions, as supplied to Panametrics, will be included in the documentation.

The system is covered by the certificate numbers as shown on the labels on the following pages. The system
temperature code is dependent upon the maximum process fluid temperature range.

Unused entries must be sealed using a suitably certified threaded plug. Teflon tape or other sealing compounds
are required when installing NPT threads.

Modifications to the flameproof enclosure are not permitted.
The apparatus should be de-energized before opening.

Installation shall be in accordance with the installation instructions and the National Electrical Code® ANSI/NFPA
70, the Canadian Electrical Code C22.1, or IEC/EN 60079-14, as applicable.

The product contains no exposed parts which produce surface temperature, infrared, electromagnetic ionizing,
or non-electrical dangers.

The product must not be subjected to mechanical or thermal stresses in excess of those permitted in the
certification documentation and the instruction manual.

The product cannot be repaired by the user; it must be replaced by an equivalent certified product. Repairs
should only be carried out by the manufacturer or by an approved repairer.

Only trained, competent personnel may install, operate, and maintain the equipment.

The product is an electrical apparatus and must be installed in the hazardous area in accordance with the
requirements of the Issued Certificate. The installation must be carried out in accordance with all the appropriate
international, national and local standard codes and practices and site regulations for flameproof apparatus
and in accordance with the instructions contained in the manual. Access to the circuitry must not be made
during operation.

For local mount configuration, the maximum process temperature shall be 95°C for meters with Hart or
Foundation Fieldbus and IO Cards present. For meters with only Hart or Foundation Fieldbus and no IO Card
present, maximum process temperature shall be 150°C. Maximum ambient temperature for local mount shall be
60°C for meters with Foundation Fieldbus and 65°C for all other configurations.

Refer to this User Manual PANAO54CI1 for detailed instructions for installation, operation, maintenance and
service.

2.4 Special Conditions for Safe Use

Contact the manufacturer if dimensional information of flameproof joints is needed.

Field connections to the XMT1000 (e.g. ultrasonic transducers, accessories, or similar peripherols) shall be
appropriately certified for the location and installed in accordance with wiring method requirements of the local
electrical code as applicable.

Follow the manufacturer's instructions to reduce the potential of an electrostatic charging hazard.

It is end-user's responsibility to ensure that the ambient around the equipment does not exceed the permitted
ambient of +60°C/+65°C.

Only approved certified entry devices shall be used.

The end user must ensure that any cable and cable entry devices used with the equipment are suitable for use
at temperatures above 90°C.

The end user is to ensure appropriate earthing upon installation.

The temperature code rating of the PanaFlow™ PFI10 Ultrasonic Liquid Flow Meter local mount and remote mount
is dependent on the maximum process temperature (see tables below):

PanaFlow™ XMTI000 User’s Manual



Chapter 2. Installation

2.5 Unpacking the XMTI1000

Before removing the XMTI000 from its box, please inspect both the box and the instrument carefully. Each instrument
manufactured by Panametrics is warranted to be free from defects in material and workmanship. Before discarding
any of the packing materials, account for all components and documentation listed on the packing slip. The
discarding of an important item along with the packing materials is all too common. If anything is missing or
damaged, contact Panametrics Customer Care immediately for assistance.

The XMTIOO0O is supplied with both a serial number label and a certification label for identification of the instrument
(see Figure 6 and Figure 7). The system can be mounted either on an existing meter body (local mounting) or at

another location via a connecting cable (remote mounting).

e N T —
PANAMETRICS O PANAMETRICS O

FREE ZONE EAST, SHANNON,

1100 TECHNOLOGY PARK DR.
BILLERICA, MA 01821 USA CO. CLARE, V14 V992, IRELAND

PanaFlow™ Transmitter PanaFlow™ Transmitter

MODEL: MODEL:
S/N: S/N:
MFG DATE: MFG DATE:

Volts: Watts: Hz: O Volts: Watts: Hz: e}
W u

Model & Serial Number (Boston) Model & Serial Number (Shannon)

° CE & ® & °

& & E
— 1180
Exdb IIC T6 Gb IP66
112G Ex db IIC T6 Gb IP66
Sira 17ATEX1053X
IECEx SIR 17.0021X
Tamb = -40°C to +60°C

S C€

1180

Ex db IICT6 Gb IP66
112G Ex db IIC T6 Gb IP66
Sira 17ATEX1053X

IECEX SIR 17.0021X
Tamb = -40°C to +60°C

CLI,DIVI, GPS BCD; T6
CL 1, Zone 1, AEx db IIC T6 Gb
b

Exdb IIC T6 Gl

CSA 16.70095348% sp
ENCLOSURE TYPE 4X/IP66

Tamb = -40°C to +60°C  © us

FISCO PARAMETERS:
Vmax or Ui =17.6V

Imax or li = 380mA Imax or li = 250mA
Ci=0, Li = 10pH, Pi =5.32W Ci=0, Li = 10pH, Pi = 5.32W

CLI,DIVI, GPS BCD; T6
CL 1, Zone 1, AEx db IIC T6 Gb

Ex db IIC T6 Gb
CSA 16.70095348X sp
ENCLOSURE TYPE 4x/IP66 N,

Tamb = -40°C to +60°C

ENTITY PARAMETERS:
Vmax or Ui = 24V

SUPPLY CONNECTION WIRING SHALL BE RATED TO 95°C MINIMUM
CABLE GLAND ENTRIES ARE 3/4" NPT & 1/2" NPT

WARNING - DO NOT OPEN WHEN ENERGIZED OR
WHEN AN EXPLOSIVE GAS ATMOSPHERE IS PRESENT
ADVERTISSEMENT - NE PAS OUVRIR SOUS TENSION
ADVERTISSMENT - NE PAS OUVRIR UNE
ATMOSPHERE EPLOSIVE GAZEUSE EST PRESENTE
CAUTION: SEALS REQUIRED WITHIN 18" OF HOUSING
o ATTENTION: JOINTS DE CONDUIT REQUIS MOINS
DE 18 POUNCES ATMOSPHERE IS PRESENT

Certification (US/CAN, IECEX/ATEX)
[FISCO]

SUPPLY CONNECTION WIRING SHALL BE RATED TO 95°C MINIMUM
CABLE GLAND ENTRIES ARE 3/4" NPT & 1/2" NPT

WARNING - DO NOT OPEN WHEN ENERGIZED OR
WHEN AN EXPLOSIVE GAS ATMOSPHERE IS PRESENT
ADVERTISSEMENT - NE PAS OUVRIR SOUS TENSION
ADVERTISSMENT - NE PAS OUVRIR UNE
ATMOSPHERE EPLOSIVE GAZEUSE EST PRESENTE
CAUTION: SEALS REQUIRED WITHIN 18" OF HOUSING

O ATTENTION: JOINTS DE CONDUIT REQUIS MOINS
DE 18 POUNCES ATMOSPHERE IS PRESENT o

Certification (US/CAN, IECEX/ATEX)
[Standard]

Figure 6: Typical XMT1000 Labels (Aluminum Enclosure)
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PANAMETRICS O PANAMETRICS
1100 TECHNOLOGY PARK DR. FREE ZONE EAST, SHANNON,
BILLERICA, MA 01821 USA CO. CLARE, V14 V992, IRELAND

PanaFlow™ Transmitter PanaFlow™ Transmitter

MODEL: MODEL:
SIN: S/N:
MFG DATE: MFG DATE:
Volts: Watts: Hz: e} Volts: Watts: Hz: O

Model & Serial Number (Boston) Model & Serial Number (Shannon)

@) e ©)
o e & @ 2 o € & @ &
1180 — 1180 —
CLI,DIVI, GPS BCD; T6 Ex db IIC T6 Gb IP66 CLI,DIVI, GPS BCD; T6 Exdb IIC T6 Gb IP66
CL1,Zone 1, AEx db IIC T6 Gb 112G Ex db IIC T6 Gb IP66 CL1,Zone 1, AEx db IIC T6 Gb 112G Ex db IIC T6 Gb I1P66
Exdb IIC T6 Gb Sira 17ATEX1053X Exdb IIC T6 Gb Sira 17ATEX1053X
CSA 16.70095348X spw IECEX SIR 17.0021X CSA 16.70095348X spm IECEX SIR 17.0021X
ENCLOSURE TYPE 4X/IP66 Tamb = -40°C to +60°C ENCLOSURE TYPE 4X/IP66 Tamb = -40°C to +60°C
Tamb = -40°Cto +60°C  © v Tamb =-40°C to +60°C ~ © v
FISCO PARAMETERS: ENTITY PARAMETERS:
Vmax or Ui = 17.6V Vmax or Ui = 24V
Imax or li = 380mA Imax or li = 250mA
Ci =0, Li=10pH, Pi = 5.32W Ci =0, Li=10pH, Pi = 5.32W
SUPPLY CONNECTION WIRING SHALL BE RATED TO 95°C MINIMUM SUPPLY CONNECTION WIRING SHALL BE RATED TO 95°C MINIMUM
CABLE GLAND ENTRIES ARE 3/4" NPT & 1/2" NPT CABLE GLAND ENTRIES ARE 3/4" NPT & 1/2" NPT
WARNING - DO NOT OPEN WHEN ENERGIZED OR WARNING - DO NOT OPEN WHEN ENERGIZED OR
WHEN AN EXPLOSIVE GAS ATMOSPHERE IS PRESENT WHEN AN EXPLOSIVE GAS ATMOSPHERE IS PRESENT
ADVERTISSEMENT - NE PAS OUVRIR SOUS TENSION ADVERTISSEMENT - NE PAS OUVRIR SOUS TENSION
ADVERTISSMENT - NE PAS OUVRIR UNE ADVERTISSMENT - NE PAS OUVRIR UNE
ATMOSPHERE EPLOSIVE GAZEUSE EST PRESENTE ATMOSPHERE EPLOSIVE GAZEUSE EST PRESENTE
CAUTION: SEALS REQUIRED WITHIN 18" OF HOUSING CAUTION: SEALS REQUIRED WITHIN 18" OF HOUSING
O ATTENTION: JOINTS DE CONDUIT REQUIS MOINS o ATTENTION: JOINTS DE CONDUIT REQUIS MOINS
DE 18 POUNCES ATMOSPHERE IS PRESENT DE 18 POUNCES ATMOSPHERE IS PRESENT

Certification (US/CAN, IECEX/ATEX) Certification (US/CAN, IECEx/ATEX)
[FISCO] [Standard]

Figure 7: Typical XMT1000 Labels (Stainless Steel Enclosure)
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2.6 Site and Clearance Considerations

2.6.1 Access to the Meter

Because the relative location of the flowcell and the XMTIO00 transmitter is important, use the guidelines in this
section to plan the XMT1000 installation.

For flowcell clearance recommendations, consult the manual for your specific flow meter system or contact
Panametrics for assistance. Access to the XMTI000 flow transmitter should be uninhibited, as defined by the
minimum clearance distances around the enclosure specified in Figure 8 on page 9.

12in. (300 mm) CLEARANCE
MINIMUM RECOMMENDED
FOR SERVICE ACCESS

12in. (300 mm) CLEARANCE ,5%% 12in. (300 mm) CLEARANCE

MINIMUM RECOMMENDED i i i i MINIMUM RECOMMENDED
FOR CABLE ENTRY FOR CABLE ENTRY

\ 1000 SERIES ELECTRONICS

/ CUSTOMER SUPPLIED 2" PIPE

12in. (300 mm) CLEARANCE
MINIMUM RECOMMENDED
FOR SERVICE ACCESS

i

1000 SERIES
REMOTE MOUNT KIT

A

N

12 in. (300 mm) CLEARANCE
MINIMUM RECOMMENDED
FOR CABLE ENTRY

Figure 8: XMT1000 Enclosure Clearances (ref. dwg. 712-2164)

2.6.2 Vibration Exposure Considerations

Whenever possible, install the XMTI000 flow transmitter in a location isolated from vibrations. Avoid installing it near
equipment that generates low-frequency, high-energy random vibrations.

2.6.3 Sunlight Exposure

The installer should consider and limit exposure of the XMT1000 flow transmitter to direct sunlight. Sunshades should
be utilized in extreme environments.

PanaFlow™ XMTI000 User's Manual 9
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2.6.4 Flowmeter Installation

The XMTI000 accuracy is affected by the flowcell location in the process piping and on the orientation of the
transducers. Thus, in addition to accessibility for maintenance, adhere to the following installation guidelines:

+ Locate the flowcell so that there are at least 10 pipe diameters of straight, undisturbed flow upstream and
5 pipe diameters of straight, undisturbed flow downstream from the measurement point (see Figure 9 below).
Undisturbed flow means avoiding sources of turbulence in the fluid (e.g., valves, flanges, expansions, elbows,
etc.), avoiding swirl, and avoiding cavitation.

Flow Direction

#

Figure 9: Minimum Straight Run Pipe Requirements

+ Locate the transducers on a common axial plane along the pipe. Also, locate them on the side of the pipe
instead of on the top or the bottom, because the top of the pipe tends to accumulate gas and the bottom
tends to accumulate sediment. Either condition will cause unwanted attenuation of the ultrasonic signals.
There is no similar restriction with vertical pipes, as long as the fluid flow is upward to prevent free falling of the
fluid or a less than full pipe (see Figure 10 below).

Figure 10: Good and Bad Flowcell/Transducer orientations in horizontal pipes

CAUTION! Do not place thermal insulation on or around the transducers, the junction boxes, or
the meter electronics. The transducer and junction box act as a heat sink that
protects the transducer from high and low temperatures.

10 PanaFlow™ XMTI000 User’s Manual



Chapter 2. Installation

Figure 11: Remote mounting of the XMTI000 meter is always required with vertical pipes

AUTION! Local mounting of the XMT1000 meter is not permitted for vertical pipes.

CAUTION! Remote mounting of the XMT1000 meter is always required with vertical pipes. For
vertical pipes, the fluid flow is /| must be upwards as the measurement method
requires the pipe to be full.

2.6.5 Remote Mounting

The standard XMT1000 enclosure is a powder-coated, aluminum, IP67 explosion-proof enclosure. Typically, the
enclosure is mounted as close as possible to the transducers. When choosing a site for a remote-mount installation,
which is recommended for process temperatures exceeding 150°C, make sure the location permits easy access to
the enclosure for programming, maintenance and service.

Attention Eur n tomers! For compliance with the European Union’s Low Voltage
Directive, this unit requires an external power disconnect
device such as a switch or circuit breaker. The disconnect
device must be marked as such, clearly visible, directly
accessible, and located within 1.8 m (6 ft) of the unit.

2.6.6 Cable Lengths

Locate the XMT1000 as close as possible to the transducers. The maximum distance from the transducers for remote
mounting of the XMTI000 is 1000 ft (300m) using coaxial cable for the PanaFlow HT, PanaFlow LZ, and PanaFlow LC
systems. For the PanaFlow Z3, the maximum distance is 100 feet. If longer distances are required, consult the factory
for assistance.

2.6.7 Transducer Cables

When installing the transducer cables, always observe established standard practices for the installation of electrical
cables. Do not route transducer cables alongside high amperage AC power lines or any other cables that could
cause electrical interference. Also, protect the transducer cables and connections from the weather and corrosive
atmospheres, and be sure to follow the manufacturer's installation guidelines if cable glands are provided.

PanaFlow™ XMTI000 User's Manual |l
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2.7 Making the Electrical Connections

This section contains instructions for making all the necessary electrical connections for the XMTI000 flow
transmitter. Refer to Figure 12 on page 13 for a complete wiring diagram.

Note: Both flying lead and MCX transducer connectors are shown in the figure for completeness. Only the type of
connector appropriate for each meter ordered will be installed on the PCB. Typically, flying leads is used for
transducer connections with the PanaFlow HT, PanaFlow LZ, and PanaFlow LC systems while MCX connectors
are used with the PanaFlow Z3.

WARNING! Always disconnect the line power from the XMT1000 before removing either the front
cover or the rear cover. This is especially important in a hazardous environment.

Attention Eur n tomers! To meet CE Marking requirements, all cables must be
installed as described in Section 2.2, "CE Marking
Compliance’.

Prepare the XMTI000 for wiring by completing the following steps:

« Toaccess the wiring terminals, complete the following steps:
1. Disconnect any previously wired power line from the unit.
2. Loosen the set screw on the wiring cover.

3. Place a rod or long screwdriver across the cover in the slots provided, and rotate the cover counterclockwise
until it comes free from the enclosure.

4. Install any required cable glands in the appropriate conduit holes on the opposite side of the enclosure.
5. Note the labels inside the rear cover to assist in wiring the power and option connections.

Wiring any option set requires completion of the following general steps:

1. Disconnect the main power from the unit and remove the wiring cover.

2. Install a cable gland in the chosen conduit hole on the side of the electronics enclosure and feed a standard
26-12 AWG twisted-pair cable through this conduit hole.

3. Locate the Standard 1/O or Analog I/O options terminal block and wire the option as indicated on the label
inside the wiring cover. Secure the cable gland.

4. If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.

WARNING! Proper grounding of the XMT1000 enclosure via the external grounding screw on the
enclosure (see Figure 12 on page 13) is required to prevent the possibility of electric
shock. All ground screws should be hand tightened only, to a maximum allowable
torque of 2.5 N-m (22 in-Ib).

For specific instructions on wiring a particular output configuration, proceed to the appropriate sub-section.
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STANDARD /O TERMINAL BLOCKS

ACCEPTS 26-14 AWG WIRE [0.129 TO 2.08 MMA2]

PIN DESCRIPTION

1 RS485 MODBUS (+)
RS485 MODBUS (-)
RS485 COMMON

ANALOG 4-20MA OUT (+)
ANALOG 4-20MA RTN (-)

No oA WN

* ENCLOSURE MAIN CUSTOMER
GROUND

MCX TERMINAL CONNECTORS

ACCEPTS 50 OHM RIGHT ANGLE MCX PLUG

PIN DESCRIPTION

UP1 CH 1 UPSTREAM
DN1 CH 1 DOWNSTREAM
uP2 CH 2 UPSTREAM
DN2 CH 2 DOWNSTREAM
UP3 CH 3 UPSTREAM
DN3 CH 3 DOWNSTREAM

CH1 FLYING LEAD TERMINAL BLOCK

ACCEPTS 26-12 AWG WIRE [0.129 TO 3.31 MMA2]

PIN DESCRIPTION

1 CH 1 DOWNSTREAM SIG (+)
CH 1 DOWNSTREAM RTN (-)

2
3 CH 1 UPSTREAM RTN (-)
4 CH 1 UPSTREAM SIG (+)

NOTES:

1. CUSTOMER TO RECEIVE MCX OR FLYING LEAD TERMINAL BLOCKS. FLYING LEAD
TERMINAL BLOCKS NOT SHOWN ABOVE
2. TERMINAL BOARD CONNECTOR LOCATION NOT TO SCALE AND ARE SUBJECT TO

CHANGE

3. FOUNDATION FIELD BOARD COVER AS SHOWN NOT PRESENT IN ALL

CONFIGURATIONS.

FREQUENCY/TOTALIZER/ALARM/CAL (+)
FREQUENCY/TOTALIZER/ALARM/CAL (-)

LINE POWER TERMINAL BLOCK
ACCEPTS 20-10 AWG WIRE [0.518 TO 5.26 MMA2]

AC
PIN DESCRIPTION

1 (L1)LINE

2 (L2/N) NEUTRAL

* CONNECT GROUND TO CHASSIS
[OR]

DC

PIN DESCRIPTION

1 #

ADDITIONAL CUSTOMER GROUND

DIGITAL COMMUNICATION TERMINAL BOARD
ACCEPTS 26-12 AWG WIRE [0.129 TO 3.31 MMA2]

CONNECT GROUND TO CHASSIS

NONE
[OR]

HART TERMINAL BLOCK
PIN DESCRIPTION

1 HART (+)

2 HART (-)

[OR]

FOUNDATION FIELDBUS
PIN DESCRIPTION

1 FIELDBUS NET (+)
2 FIELDBUS NET (-)

PCB GROUND

ANALOG I/O TERMINAL BLOCKS
ACCEPTS 26-14 AWG WIRE [0.129 TO 2.08 MMA2]
REFER SHEET 2 FOR CONNECTION DETAILS

CH2 FLYING LEAD TERMINAL BLOCK
ACCEPTS 26-12 AWG WIRE [0.129 TO 3.31 MMA2]
PIN DESCRIPTION

1 CH 2 DOWNSTREAM SIG (+)

2 CH 2 DOWNSTREAM RTN (-)

3 CH 2 UPSTREAM RN ()

4 CH 2 UPSTREAM SIG (+)

2.7.

Wiring the Analog Outputs

The standard configuration of the XMT1000 flow transmitter includes one isolated 4-20 mA analog output.
Connections to this output may be made with standard twisted-pair wiring, but the current loop impedance for this
circuit must not exceed 600 ohms. Two additional analog outputs are available as an option.

Figure 12: XMT1000 Terminal Board Wiring Diagram

To wire the analog outputs, complete the following steps:

1. Disconnect the main power to the unit and remove the wiring cover.

2. Install the required cable gland in the chosen conduit hole on the side of the electronics enclosure.

3. Refer to Figure 12 on page 13 for the location of the terminal block and wire the analog output as shown. Secure

the cable gland.
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Attention European Customers! To meet CE Marking requirements, all cables must be
installed as described in Section 2.2, "CE Marking
Compliance”.

IMPORTANT: Analog output A is an active signal. Do not supply power to this circuit, as the circuit is powered by the
flow meter.

4. If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.

tightened before applying power in a hazardous environment.

ijj WARNING! Make sure all covers, with their o-ring seals, are installed and the set screws

Note: Prior to use, the analog output must be set up and calibrated. Proceed to the next section to continue the
initial wiring of the unit.

Note: See Appendix A, Specifications, for the load and voltage requirements.

2.7.2 Wiring the Digital Output

The standard XMT1000 flow transmitter configuration includes one isolated digital output, which can be used as a
totalizer (pulse) output, a frequency output, an alarm relay, or a calibration port. Wiring this output requires
completion of the following general steps:

1. Disconnect the main power to the unit and remove the wiring cover.

2. Install the required cable gland in the chosen conduit hole on the side of the electronics enclosure.

3. Refer to Figure 12 on page 13 for the location of the terminal block and wire the digital output as shown. Secure
the cable gland. Refer to Appendix A, “Specifications” for the load and voltage requirements.

Attention Eur n Customers! To meet CE Marking requirements, all cables must be
installed as described in Section 2.2, "CE Marking
Compliance”

4. If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.

WARNING! Make sure all covers, with their o-ring seals, are installed and the set screws
tightened before applying power in a hazardous environment.

2.7.2.1  Wiring as a Calibration Port
Performing a calibration of the meter requires entering an Admin-level password.
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2.7.3 Wiring the Modbus/Service Port

The XMTI1000 flow transmitter is equipped with a Modbus communication port for either a connection to PanaView™

Plus (PC software) or to a separate control system. The port is an RS485 interface.
IMPORTANT: The maximum cable length for an RS485 connection is 4000 ft (1200 m).
To wire to this RS485 serial port, refer to Figure 12 on page 13 and complete the following steps:

1. Disconnect the main power to the unit and remove the rear cover.
2. Install the required cable gland in the chosen conduit hole on the side of the electronics enclosure.
3. Feed one end of the cable through the conduit hole, and wire it to the terminal block.
4. |If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.

Note: Prior to use, the serial port must be programmed.

WARNING! Make sure all covers, with their o-ring seals, are installed and the set screws
tightened before applying power in a hazardous environment.

2.7.4 Wiring HART or Foundation Fieldbus Connection (if applicable)

The XMTI000 flow transmitters has the option for an additional 4-20mA/HART output or a Foundation Fieldbus output
on terminal block #1 (TB1) per Figure 12 on page 13. In the HART system an active signal is used, whereas FF
corresponds to a passive signal. Connections to this output may be made with standard twisted-pair wiring, but the
current loop impedance for this circuit must not exceed 600 ohmes.

To wire the HART or Foundation Fieldbus outputs complete the following steps:

1. Disconnect the main power to the unit and remove the wiring cover.
2. Install the required cable gland in the chosen conduit hole on the side of the electronics enclosure.

3. Refer to Figure 12 on page 13 for the location of the terminal block and wire the HART or Foundation Fieldbus
output as shown. Secure the cable gland.

| ! To meet CE Marking requirements, all cables must be
installed as described in Section 2.2, "CE Marking
Compliance”.

4. If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.

2.7.5 Wiring Analog 1/O Terminal Block (if applicable)

The XMTI1000 flow transmitters has the option for additional analog outputs, analog inputs, and RTD inputs on
terminal block #2 (TB2) per Figure 12 on page 13. Connections to this output may be made with standard
twisted-pair wiring.

To wire the HART or Foundation Fieldbus outputs, complete the following steps:
1. Disconnect the main power to the unit and remove the wiring cover.

2. Install the required cable gland in the chosen conduit hole on the side of the electronics enclosure.

3. Refer to Figure 12 on page 13 for the location of the terminal block and wire the additional I/O output as shown
along with the table below.

4. Secure the cable gland.

PanaFlow™ XMTI000 User's Manual 15
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Table 2: Wiring Additional I/O Terminal Block
Pins (Terminal Block #2)

Option
Code Description 5 6 7 8
-1 Two analog outputs, AO1 AO1 AO2 AO 2 |CH124V | All High | AITRTN | AIIRTN CH2 | AI2 High | AI2RTN AI2 RTN
two analog inputs High Low High Low Out 24V Out
-2 Two analog outputs, AO1 AO1 AO 2 AO2 |CHI24V | All High | AITRTN | AITRTN NC RTD2 S+ | RTD2S- | RTD2RTN
one analog input, High Low High Low Out

one RTD-PTI100

3-wire

-3 Two analog outputs, AO1 AO1 AO2 AO2 NC RTD1 S+ | RTD1S- | RTDI NC RTD2 S+ | RTD2S- | RTD2RTN
two RTD-PTI00 High Low High Low RTN
3-wire

-4 Two analog outputs, AO1 AO1 AO 2 AO2 |CHI124V | AllHigh | AITRTN | ARTN | RTD2C | RTD2 S+ | RTD2S- | RTD2RTN
one analog input, High Low High Low Out

one RTD-PTI00

4-wire

-5 Two analog outputs, AO1 AO1 AO 2 AO 2 RTDI C | RTD1 S+ | RTDI1 S- RTDI RTD2C | RTD2 S+ | RTD2S- | RTD2RTN
two RTD-PTIOO0 High Low High Low RTN
4-wire

-6 Two analog outputs, AO1 AO1 AO 2 AO2 |CHI24V | All High | AITRTN | AITRTN NC RTD2 S+ | RTD2S- | RTD2RTN
one analog input, High Low High Low Out
one RTD-PTI000
3-wire

-7 Two analog outputs, AO1 AO1 AO 2 AO 2 NC RTDI S+ | RTDI1 S- RTDI NC RTD2 S+ | RTD2S- | RTD2RTN
two RTD-PTI000 High Low High Low RTN
3-wire

-8 Two analog outputs, AO1 AO1 AO 2 AO 2 |CHI24V | Al High | AITRTN | AIIRTN | RTD2C | RTD2 S+ | RTD2S- | RTD2RTN
one analog input, High Low High Low Out
one RTD-PTI000
4-wire

-9 Two analog outputs, AO1 AO1 AO 2 AO 2 RTDI C | RTDI S+ | RTD1S- RTDI RTD2C | RTD2 S+ | RTD2S- | RTD2RTN
two RTD-PTI000 High Low High Low RTN
4-wire

-10 Two SIL rated analog SIL1 SILT Low
outputs High

i ! To meet CE Marking requirements, all cables must be
installed as described in Section 2.2, "CE Marking
Compliance”.

5. If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.
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1

2

—r
-
—r
N

3 4 5 6 7 8 9 10

OO0 OO0 OO OO0 OO

ros— | ©
@)

RTDS +
RTD - RTN

Figure 13: 3-wire RTD
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Figure 14: 4-wire RTD

1

2

3 4 5 6 7 8 9 10 1N 12

OO0 OO OO OO OO OO

+24vDC
input +
+24vDC
input +

PanaFlow™ XMTI000 User's Manual

Figure 15: Analog input with internal power supply



Chapter 2. Installation

1 2 3 4 5 6 7 8 9 10 1 12

OO0 OO OO OO OO OO

input- RTN

input +

input - RTN

input +

+24vDC
~ PS

transmitter

+24vDC

Figure 16: Analog input with external power supply
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Figure 17: Frequency/Totalizer output
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Figure 18: Wiring of Alarm relay output
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Figure 19: RS-485
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2.7.6 Wiring the CHI and CH2 Flying Lead

Refer to Figure 12 on page 13 and Section 2.7.1, "Wiring the Analog Outputs”to locate the Channel 1 and Channel 2
flying lead terminal blocks.

To wire the CH 1flying lead to the terminal block 5, refer to Figure 20 and complete the following steps:

1. Disconnect the main power to the unit and remove the rear cover.
2. Install the required cable gland in the chosen conduit hole on the side of the electronics enclosure.

3. Feed one end of the CH 1 downstream RG62 cable red wire through the conduit hole of DN terminal, and wire it
to the terminal block.

4. Feed one end of the CH 1 downstream RG62 cable black wire through the conduit hole of RTN terminal below
the DN terminal, and wire it to the terminal block.

5. Feed one end of the CH 1 upstream RG62 cable red wire through the conduit hole of UP terminal, and wire it to
the terminal block.

6. Feed one end of the CH 1 upstream RG62 cable black wire through the conduit hole of RTN terminal above the
UP terminal, and wire it to the terminal block.

7. If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.
8. To wire the CH 2 flying lead to the terminal block 6, repeat the above steps.

Figure 20: CH1 and CH2 Flying Lead Wiring
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2.7.7 Wiring the Line Power

The XMTI000 may be ordered for operation with power inputs of either 100-240 VAC or 12-28 VDC. The label on the
side of the enclosure lists the meter’s required line voltage and power rating. Be sure to connect the meter to the
specified line voltage only.

Attention Eur n Customers! For compliance with the European Union’s Low Voltage
Directive, this unit requires an external power disconnect
device such as a switch or circuit breaker. The disconnect
device must be marked as such, clearly visible, directly
accessible, and located within
1.8 m (6 ft) of the unit.

source.

fjf CAUTION! The DC version is intended to be supplied by Class 2, SELV or equivalent power

Refer to Figure 12 on page 13 to locate the terminal blocks and connect the line power as follows:

1. Prepare the line power leads by trimming the line and neutral AC power leads (or the positive and negative DC
power leads) to a length 0.5 in. (1 cm) shorter than the ground lead. This ensures that the ground lead is
the last to detach if the power cable is forcibly disconnected from the meter.

2. Install a suitable cable gland in the conduit hole. If possible, avoid using the other conduit holes for this
purpose, to minimize any interference in the circuitry from the AC power line.

Attention European Customers! To meet CE Marking requirements, all cables must be
installed as described in Section 2.2, "CE Marking
Compliance”.

3. Route the cable through the conduit hole and connect the line power leads to the power terminal, using the pin
number assignments shown in Figure 12 on page 13.

IMPORTANT: The ground wire must be connected to the system chassis.

4. Leaving a bit of slack, secure the power line with the cable clamp.
5. If wiring of the unit has been completed, reinstall the wiring cover on the enclosure and tighten the set screw.

tightened before applying power in a hazardous environment.

ijj WARNING! Make sure all covers, with their o-ring seals, are installed and the set screws

& CAUTION! The transducers must be properly wired before applying power to the meter.
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[no content intended for this page]
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Chapter 3. Programming

3.1 Introduction

This chapter has instructions for programming various features of the PanaFlow™ XMTIO00 flow transmitter. In this
chapter, we will list all available options. The user can then change the User Preferences and Inputs/Outputs settings,
Programming for flow measurements and Calibration to meet their needs.

3.1.1  Secure Usage Advisory

IMPORTANT: Only qualified and trained personnel are allowed to change and validate safety parameters. Please
refer to the XMT1000 safety manual for details on these parameters. Not all users will have access to all
of the menus. Some menus are restricted to only those users with the proper passcode.

CAUTION! XMTIO00 Flowmeter should be connected to PC only with a hardwired connection.
Connection through internal networks or internet is not recommended.

IMPORTANT: It is the full responsibility of the end user to observe the cyber security precautions for this
product. The authorized user must maintain and safeguard the user level passwords that
are required to access program parameters in the instrument via the keypad, Panaview™
Plus software, HART or Modbus. The user must safeguard program site files that are
maintained outside the instrument and loaded via digital communications. The user must
connect to the instrument via a direct wired connection. Any connection to the Internet is
not recommended.

IMPORTANT: It is required that the connected PC is always scanned with an updated anti-virus
program.

It is recommended for users to regularly check firmware upgrades and communication from Panametrics.
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3.1.2 HMI Features

r=]Panametrics

PanaFlow™

Figure 21: XMT1000 HMI

The six keys on the magnetic keypad are used to program the XMT1000:

Key Symbol Key Name Functions
X Escape Key To cancel a numeric entry change, exit a menu or as Back key
Enter Key To accept a numeric entry or select a menu option

< Left Arrow Key To navigate among menu choices, pages or set cursor position

> Right Arrow Key To navigate among menu choices, pages or set cursor position

A Up Arrow Key To navigate among menu choices, pages or increase/decrease
numeric entries

v Down Arrow Key To navigate among menu choices, pages or increase/decrease
numeric entries

3.1.3 Indicator Lights

« The blue light on the top right above the display is the Power Indicator that is normally lit when the instrument
is powered.

- Thered light on the top left above the display is the Error Indicator. The Error Indicator light blinks if an
instrument error is detected. A short error message will be displayed in the lower left-hand corner of the
Measurement View. If the instrument is operating without error, red light is turned OFF.
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3.2 Passcodes

IMPORTANT: Not all users will have access to all of the menus. Some menus are restricted to only those users with the
proper passcodes.

The default passcodes for the XMTI000 flow transmitter are:

- Keypad Lockout Password, default (fixed) = 102719 [this password cannot be changed]
- Operator Password, default (changeable) = 111111

- Software Upgrade Password, System Generated specific for the System Serial Number [this password cannot
be changed].

IMPORTANT: Panametrics recommends changing all default (changeable) passwords after commissioning the
meter.
3.2.1 Unlock from Keypad Lockout

After power up, if the meter's Measurement View (Refer Figure 22) shows a lock icon on the top right of the display,
use the following steps to unlock the meter from keypad lockout mode.

+ Press ESC-ENT-ESC [x v x] followed by either “Operator” password or the “Keypad Lockout” password. The lock
icon  on the top right of the display will show an open lock indicating the meter keypad is unlocked.

3.3 Measurement View Pages

3.3.1 Measurement View
On power up, the XMTI000 meter shows the following screens:

- Panametrics Logo screen

« Meter Initialization screens

- Power-on self-tests and results

- Finally, the Measurement View (Refer Figure 22)

This screen (Refer Figure 22) will be referred to as “Measurement View” throughout this chapter. User can choose the
measurement to be displayed in this view from a list of options. The Error indicator at the bottom left of the display
will be blank if the meter has no error.

——— Measurement to display

Velocity ———— E —4— Lock/Unlock Icon
0_000— — Value for the selected measurement
m/s — Unit for the value displayed
E22: SingleChAccuracy — Error Number and Short Error Description

Figure 22: Measurement View
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3.3.11 Changing Display Format
To change Display Format, do the following steps and refer Figure 23.

. Press [»] until the lock icon on the meter's Measurement View display is highlighted, and press [ENTER].
2. In the Main Menu select [Display Format], then press [ENTER].

3. Select [One variable] or [Two Variable] or [Totalizer] format to suit your needs.

Velocity

0.000

m/s

Main Menu
Program
Errors/Warnings
Flow Info

Display Format

Ll One Variable

Two Variable
Totalizer

Vv A

Display Format
One Variable

Ll Two Variable

Totalizer

A N

Display Format
One Variable
Two Variable

P Totalizer |

Velocity E
m/s
Velocity E
. 0.000 m/s
Ch1 Velocity
0.000 m/s
Fwd Vol Total no E
0.000 mA3
Rev Vol Total
0.000 mA3
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Figure 23: Changing Display Format
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3.31.2 Selecting a Composite Measurement to Display
To select a composite measurement to display on the Measurement View, do the following steps and refer Figure 24.

1 IE’ress [i] until the Measurement name on the meter’'s Measurement View display is highlighted, and press
ENTER].

2. Inthe Display Measurement select [Composite], then press [ENTER].
3. Then, select the measurement you would like to see on the Measurement View and press [ENTER].

m_‘—s 7 Display Measurement Composite
I i composite | S eiociy | -
0_000 Channel 1 Volumetric (Act)

m/s X Channel 2 ¢ Volumetric (Std)
Channel 3 V' OrX | Mass hd

(or) v o
Velocity G Composite Inv Vol Measure

0.000 m/s Raw Velocity V'S —‘/p Ml Fwd Vol Inventory

7= Avg Vol Flow Rate Rev Vol Inventory
Batch Vol Total jf—— | Net Vol Inventory

0.000 m/s Inventory Vol Total A 4 v'or X[ inventory Time
v A

Composite

Batch Mass Total A
Inventory MassTotal
Soundspeed

Std Dev of S0S A 4
h 4 A

Composite

K-Factor “
Reynolds K-Factor
Reynolds #

On Board Temperature i 4

Composite Inputs

Reynolds # o _L, M Fluid Temperature

On Board Temperature Pressure

Diagnostics w|vor X
v A

Composite Diagnostic

Reynolds # o —‘/, M Cycle Time

On Board Temperature
Inputs

v |vorx

Figure 24: Selecting a Composite Measurement to Display
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3.3.1.3

Selecting a Channel Measurement to Display

To select a Channel measurement to display on the Measurement View, do the following steps and refer Figure 25.

. Press [»] until the Measurement name on the meter's Measurement View display is highlighted, then press

[ENTER].

2. Inthe Display Measurement select [Channel x], then press [ENTER].

3. Then, select the measurement you would like to see on the Measurement View and press [ENTER].

R — &

(or)

Velocity

0.000

0.000

7 Display Measurement Channel 1
Composi S oy | o
Ad Channel 1 Volumetric (Act)
X Channel 2 + Volumetric (Std)
Channel 3 vior X Mass Flow A 4
v A
Channel 1 Ch1/Inv Vol Measure
Raw Velocity a v Ld Fwd Vol Inventory
Avg Vol Flow Rate Rev Vol Inventory
Batch Vol Total Net Vol Inventory
Inventory Vol Total v voorX Inventory Time
A 4 P N
Channel 1 Ch 1/Diagnostics
Batch Mass Total o Wedge Soundspeed o
Inventory MassTotal Wall Time
Soundspeed Lining Time
Gain v Angle in Fluid A 4
v P ¥ v V'
Channel 1 Ch 1/Diagnostics
Gain al Y | ‘IGTATE A
Std Deviation Gain Transit Time Dn
K-Factor Delta-T
v [ X e W
v A
Ch 1/Diagnostics
Sig Quality Dn A
Amplitude Up
Amplitude Dn
SNR Up A\ 4
v A
Ch 1/Diagnostics
SNR Dn o~
GainUp
Gain Dn
v
hd A
Ch 1/Diagnostics
ATw Amplitude Up V'S
ATw Amplitude Dn
ATw SNR Up
[ATw SNR Dn v
hd A
Ch 1/Diagnostics
ATw Gain Up V'S
ATw Gain Dn
Wedge Soundspeed
Wall Time w
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Figure 25: Selecting a Channel Measurement to Display
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3.31.4 Totalizer Display

The Totalizer display on the Measurement View shows the totalized measurements and provides the ability to start,
stop and reset totals. Refer to Figure 23 to set Display format to Totalizer. Do the following steps to select the
appropriate Totalizer measurements to view on the Measurement View. Refer to Figure 26.

1. Press [»] button on the keypad until the Measurement name on the meter’'s Measurement View display is
highlighted, and press [ENTER].

2. Inthe Display/Totalizer, select [Composite] or [Channel x], then press [ENTER].
3. Then, select the totalizer measurement you would like to see on the Measurement View and press [ENTER].
4. Press [»] button on the keypad until the [ 11 or »] is highlighted to stop or start the totalizing respectively.
5. Press [ »] button on the keypad until the [U] is highlighted to reset/clear the totalized measurements.
no El v Totalizer v Totalizer/Composite
0.000 m*3 i d ° N
Rev Vol Total Channel 1 ‘ Rev Vol Batch
0.000 m3 Channel 2 ‘ Net Vol Batch
X Channel 3 vior X Batch Time v
(or) v VN h 4 A
Fwd Vol Total no E Totalizer/Composite
0.000 mA3 Batch Totals Time AN
Fwd Mass Totals
0.000 A3 Rev Mass Totals
" v
h 4 A
Totalizer/Composite
Net Mass Batch N

Fwd Std Vol Batch
Rev Std Vol Batch

Net Std Vol Batch v

Totalizer v Totalizer/Channel 1
Composite 0¥ Fwd Vol Batch P N
LY Channel 1 Rev Vol Batch
Channel 2 ¢ Net Vol Batch
Channel 3 vorX Batch Time v
v P
Totalizer/Channel 1
Batch Time Ao
Fwd Mass Batch

Rev Mass Batch

v
b 4 A

Totalizer/Channel 1
Net Mass Batch o
Fwd Std Vol Batch
Rev Std Vol Batch

Net Std Vol Batch v

Figure 26: Selecting Totalizer Measurements for Display
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3.3.2 Llog-in and Primary Pages
To Log-in into the meter perform the following steps:

. Press [»] until the lock icon on the meter’s Measurement View display is highlighted, then press [ENTER].

2. Inthe Main Menu Scroll down and select [Program], then press [ENTER].

3. Scroll and select desired access level [Operator], then press [ENTER].

4. Enter the password Operator access level, and press [ENTER].

5. After completing the log-in steps you will see the primary pages as shown in the Figure 27. To move from one

page to the next, press [ <] or [»] and to scroll to options within a page press [4] and [v].

Note: For ease of navigation up and down scroll is circular, meaning if you press [A] when the first option is
highlighted, then you will be taken to the last option in the page. Similarly, when you press [v] when the last

option is highlighted, then you will be taken to the first option in the page.

Log-in Steps
Velocity E Main Menu Program
K Display Format -~ v °
0.000 | admin
m/s Errors/Warnings - Factory
Flow Info
W y N
Main Menu
Errors/Warnings o~
Flow Info 7
Keypod Lockout
Software Upgrade -
Enter Operator Password WARNING!
3 111111 o After Entering the correct
[ x1 ESC [ v 1 ENTER Password, the system will go
i to config mode. Confirm it,
[«»] MOVE [ ] MODF Press Enter!
PRIMARY PAGES
System > } 4 nput/Output > > 4 Programming > 4 Calibration >
Meter Units ] Communication Port B [ Composite] < -
Meter Settings Analog Output (Std) Channel 1 Calibration Mode
View Error Log 4 Digital Output (Std) < Channel 2 Calibration Type
Reset Error Log Option Comm (Slot 1) A 4 Channel 3 < Reset K-Table v
W Py N ) 4 oS
4 nput/Output [ 4 Calibration >
[Analog Output (Std) PN Reset K-Table P
Digital Output (Std) K-Table Selection
Option Comm (Slot 1) No. of Points
Option 1/0 (Slot 2) - [K-Table | -
i Operator Access or Higher

Figure 27: Log-in Steps and Primary pages
IMPORTANT: If the keypad has not been pressed for 5 minutes, the XMTI000 exits the Program and returns to

displaying measurements. Because changes can only be retained after the user confirms them, the
meter discards any unconfirmed configuration changes.
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3.4 Main Program - System Settings
3.4.1 Selecting Units

The operator can select the preferred units of measurements. Use steps as in Section 3.3.2, "Log-in and Primary
Pages" to navigate to the System settings page. Then highlight [Unit Settings] and press [ENTER], you will now have
measurement types listed as in the Figure 28 below, for which you can select your preferred respective units.

System 3 /| Meterunits o English/Unit Groups 7 Unit Groups/ActVol
_ | - EEEE Velocity V'S AR Cubicit/sec V'S
Meter Settings Metric _ Cubicft/min
View Eror Log X X Volumetric (Std) ¢ Cubicft/hr
Reset:ErrorLog Mass w |vorX Cubicft/day A4

English/Unit Groups Unit Groups/ActVol
Vol Totalizer VN U.S Gallons/sec o
Mass Totalizer U.S Gallons/min
Dimensions U.S Gallons/hr
angle_| hd US Gallons/day [N
v A v A
English/Unit Groups Unit Groups/ActVol
Operator Access or Higher Angle o U.SKilo Gallons/min
Density U.S Kilo Gallons/hr
Pressure U.S Kilo Gallons/day
v U Megs Gallons/day [

3.4.1.1

Figure 28: Selecting Units

Supported Unit Groups and Units

The Table 3 specifies the unit groups and its respective units supported in XMT1000.

Unit Group

Table 3: Unit groups and supported units

Velocity Units

Supported Metric Units
m/s

Supported English Units

ft/s

Volumetric Units

m3/[s, m3/min, m3/h, m3/d, L/s, L/min,
L/h, ML/d

ft3/s, ft3/min, ft2/h, ft3/d, gal/s, gal/min, gal/h,
gal/d, bbl/s, bbl/min, bbl/h, bbl/d, kgal/min,
kgal/h, kgal/d, kbbl/min, kbbl/h, kbbl/d,
ac-ft/min, ac-ft/h, ac-ft/d, ac-in/s,
ac-in/min, ac-in/h, ac-in/d, impgal/s,
impgal/min, impgal/h, impgal/d, Mbbl/d,
Mimpgal/d, Mgal/d

Standard Volumetric Units

SL/s, SL/min, SL/hr, SL/d, Sm3/s,
sm?/min, Sme/hr, Sme/d

SCFH, SCFM, SBBLD, SBBLH, SBBLM, SBBLS, SCFD,
SCFS

Mass Units

kg/s, kg/min, kg/h, kg/d, Ton/s,
Ton/min, Ton/h, Ton/d

|b/S, Ib/min, |b/h, Ib/d, klb/S, ka/min, klb/h,
klb/d, STon/s, STon/min, STon/h, STon/d

Volumetric Totals Units

m3, L, Smé, SL, ML, Mm?#

ft2, Mft?, gal, Mgal, bbl, Mbbl, ac-ft, ac-in,
impgal, sft?

Mass Totals Units

kg, MTon

Lb, STon

Dimension Units

mm

in

Density Units

kg/m?, g/cm?, Ton/m?, kg/L, g/mL,
kg/dm?

oz/in®, Ib/in?, Ib/ft, Ib/gal

Pressure Units

kg/mz, Pa, MPa, KPa, bar, mBar, Torr,
atm

Psi-g, Psi-a

Angle Units

Degree, Radians

Degree, Radians
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Table 3: Unit groups and supported units(Continued)

Unit Group Supported Metric Units Supported English Units
Temperature Units °C, K, °F, °R °C, K, °F, °R
Viscosity Units cSt, m?/s ft2/s

3.4.2 Meter Settings

In order to change the Language, display settings, System Date, Meter Tag, Label, Change password or view About
meter, use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the System settings page. Then
highlight [Meter Settings] and press [ENTER]. Figure 29 below, shows the options available.

System > Meter Settings Display Display/Backlight Backlight/Timeout Timeout
Meter Units v Ibisplay | A v Backlight ¥ Always On v [Timeout] v Unit s
[ Meter Settind8 L Contrast ® ‘ 10 s 10
View Error Log X System Date X X X Vor X | [X1 UNDO [ ] SAVE
Reset Error Log Meter Tag v [4»] MOVE [y ) ALTER
hd P N
Meter Settings v Change password 7 Password/Operator Enter new Operator passworf
Meter Ta A - No v
Label ! . - 111111
X X ‘—\/ % [x] UNDO [ v'] SAVE
or
About Meter v [«»] MOVE [; 1 ALTER
v A
) About Meter Sensor S/N Ch#1Up Ch#1Up
Meter Settings v n s " v L
Lok ensor S/ Ch#10n 2147483647
h [ x] UNDO [ v'] SAVE
Change Password X ProductType X Ch#2 Up X Vor X
¥ Transmitter Version v Ch#2 Dn . [«»] MOVE [ : 1 ALTER
h 4 A
About Meter
Transmitter Version A
Operator Access or Higher MPU Version
FF Version (Slot1)
x

Figure 29: Meter Settings

32 PanaFlow™ XMT1000 User’'s Manual



Chapter 3. Programming

3.5 Main Program - Inputs and Outputs

3.6.1 Modbus Port Settings

The XMTI000 meter supports digital communications using the MODBUS/RTU protocol, with 3-wire RS-485 as the
physical layer interfaces. Baud rate can be specified from 2400 to 115,200 bits per second (bps), with selectable
parity, and number of stop bits (Default = 115200, Even, 1 Stop Bit). Use steps as in Section 3.3.2, "Log-in and Primary
Pages"” to navigate to the Input/Output settings page. Then highlight [Communication Port] and press [ENTER].
Figure 30 below, shows the options available.

Baud Rate
4800
9600
19200
v A
4 Input/Output 3 Communication Port Baud Rate
v v 19200
A Baud Rate 38400
Analog Output (Std) Parity ’ 2 57600
Digital Output (Std) i X Address ‘\/or X
Option Comm (Slot1) @7 Stop Bits
Communication Port Parity
Baud Rate v None
0dd
L ven)
Address s
Stop Bits vor X
Communication Port 7 Address Address
Baud Rate S I ddress| v 1
Parity 1
X [ x ] UNDO [ v'] SAVE
Stop Bits vor X | «»1 Move (75 1ALTER
W A
Communication Port v Stop Bits
Baud Rate ] o
i : 2
Operator Access or Higher farity
Address
top it yior X

Figure 30: Modbus Port Setting

PanaFlow™ XMTI000 User's Manual

33



Chapter 3. Programming

3.5.2 Standard Analog Output
The XMTI000 has one Analog Output and one Digital Output in Standard configuration.

3.5.2.1 Setting up Analog Output

The XMTI000 meter has one Analog Output in standard configuration. For additional Analog outputs Optional 1/O
boards may be purchased. Use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the Input/Output
settings page.

Then highlight [Analog Output (Std)] and press [ENTER].

If you do not wish to connect an Analog Output, you should turn Analog Output selection to OFF.

If you are connecting an Analog Output, choose 4-20mA option. The Figure 31 below, shows the options available.

pop

Select the Measurement to be sent out on the 4-20mA output, followed by the [Base Value] and [Full Value]
selection. Refer Table 4 to see measurement options available for Analog output.

Select [Error Handling]. Refer to section 3.5.2.2 to choose an option that suits your needs.
Table 4: Measurement Options for Analog output

Measurement Channel Measurement Options for Analog Output

a

Composite Velocity, Actual Volumetric, Standard Volumetric, Mass Flow, Average
Volumetric Flow Rate, Sound speed, Reynolds#

Channel x Velocity, Actual Volumetric, Standard Volumetric, Mass Flow, Average
Volumetric Flow rate, Sound speed, Standard Deviation of Gain, Gain and
SNR

3.5.2.2 Understanding the Error Handling Option

The following Table 5 shows the response to each of the Error Handling options. For a multi-channel meter, the [Path
Error Handling] set to ON (see Figure 45) changes the Output response. See Table 6 for Analog Output response with
[Path Error Handling] set to ON.

Note: Table 6 assumes Composite Actual Volumetric is chosen as Measurement for Analog Output.

Table 5: Analog Output Error Handling options

Option Output Response

Low Forces Output to 3.6 mA on error

High Forces Output to 20 mA on error

Hold Holds the last “good” reading

Other Enables the user to enter a value between 4mA and 20maA, to be output
during an error

Table 6: Analog Output Error Handling with Path Error Handling set to ON

Expected
Composite
Error displayed in = Volumetric(Act)
ChlinError Ch2inError = Ch3in Error Meter behavior Analog Output Response
No No No No Error Measured mA proportional to the
Composite Measured Composite
Volumetric(Act) Volumetric(Act)
Yes No No E22: Measured mA proportional to the
SingleChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
No Yes No E22: Measured mMA proportional to the
SingleChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
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Table 6: Analog Output Error Handling with Path Error Handling set to ON(Continued)

Expected
Composite
Volumetric(Act)
behavior

Error displayed in
Meter

ChlinError Ch2inError = Ch3in Error Analog Output Response

No No Yes E22: Measured mA proportional to the
SingleChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
Yes Yes No E23: Measured mMA proportional to the
MultiChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
No Yes Yes E23: Measured mA proportional to the
MultiChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
Yes No Yes E23: Measured mA proportional to the
MultiChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
Yes Yes Yes E23: Measured mA value based on the
MultiChAccuracy Composite [Error Handling] setting
Volumetric(Act) will
hold the last good
value
4 Input/Output » Analog Output (Std) 4-20mA Measurement Type MEGISI‘N!"'E"'"}'PE/CD'"FA
=] o ot ] ] N S
Digital Output (Std) . Base Value Channel 1 L/:‘LL):::::.[::;:
|
et | ® % | e K K B e
v PN W S
Measurement Type/Comp
Mass Flow =
Avg Vol Flow Rate
Soundspeed v
Measurement Type 7 Measurement Type/Ch #1
Composite A « IR x
. - Volumetric (Act)
Channel 2 or X Volumetric (Std)
Channel 3 b Mass Flow
v “~
Measurement Type/Ch #1
Avg Vol Flow Rate A
Soundspeed
Gain
v o
Measurement Type/Ch #1
Gain
Std Deviation Gain
SNR Up
. [SNROn | v
Operator Access or Higher
v o
4-20mA Full Value Full Value
““ﬁ“““e o ik Full Value} < fonm ws
beteng v | X | ™ [Ta]tx 1ueo v
[«>»]MOVE [y JALTER
A
4-20mA Calibrate Calibrate 4mA
E\?ﬁ/mge : Y\ - S Y| UNT: A, oo
[Calibrate) Calibrate 20mA {x JUNDO [+ ]SAVE
Error Handling v X Percentage of Scale vor X | o 1Move (4 1ALTER
4-20 mA Error Handling Error Handling Value Value
Base Value 4 Low o v UNIT: mA
Full Value High 4.00
Calibrate Hold 400  mA ‘—x [x JUNDO [ v )SAVE
X | o mum X L [«> ]MOVE [+ ALTER
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3.5.2.3 Calibrating Analog Output

To calibrate Analog Output, use steps as in Section 3.3.2, "Log-in and Primary Pages"to navigate to the Input/Output
settings page. You may use a multimeter or DCS/SCADA to calibrate the Analog Output. Regardless of whether
multimeter or DCS/SCADA is used, the steps below remain the same. For better readability, the steps below only
indicate multimeter and does not repeat multimeter or DCS/SCADA.

36

Turn ON the multimeter (if used), and set it to measure Current (mA) DC. Connect test lead from positive side
(Aout+) of the Main Analog Output to the positive terminal of multimeter, and the negative lead to the negative
terminal (Aout-).

Ehen in]Meter Menu highlight [Analog Output (std)] and press [ENTER]. Then highlight [4-20mA] and press
ENTER].

Scroll down and select [Calibrate] option.

Select [Calibrate 4mA] and check if the reading on the multimeter reads 4.00mA * 0.0ImA. If the value on the
multimeter is not 4.00mA + 0.0ImA, input the value read on the multimeter into the Calibrate 4mA value and
press [ENTER]. Check multimeter again verify the Current reads 4.00mA within +0.0ImA.

Select [Calibrate 20mA] and check if the reading on the multimeter reads 20.00mA + 0.0ImA. If the value on the
multimeter is not 20.00mA + 0.0ImA, input the value read on the multimeter into the Calibrate 20mA value and
press [ENTER]. Check multimeter again verify the Current reads 20.00mA within £0.0ImA.

Select [Percentage of Scale] and adjust the scale to 0.00% and press [ENTER], then verify the reading on the
multimeter is 4.00mA within £0.0lmA. Then adjust the scale to 50.00% and press [ENTER], then verify the reading
on the multimeter is 12.00mA within £0.0lmA. Then adjust the scale to 100.00% and press [ENTER], then verify the
reading on the multimeter is 20.00mA within £0.0ImA.

If Steps 4, 5, and 6 were successfully completed and verified, the Analog output is successfully calibrated.
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3.5.3 Standard Digital Output

3.5.3.1 Setting up Pulse Output
To program a Pulse Output, use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the Input/Output
settings page:

. In Meter Menu highlight [Digital Output (Std)] and press [ENTER]. Then select [Pulse] option.

Setup the [Polarity], [Measurement Type], [Pulse Value], [Pulse width], [Test Pulse] and [Error Handling]
options to suit your needs. The Figure 32 below, shows the available options. Also refer to the Table 7 below to

understand each option.

N =~

Table 7: Pulse Output Options

Option Functional Description

Polarity Choose the Negative or Positive edge of the pulse

Measurement Type Choose the channel and Measurement to output

Pulse Value Choose how many units of the chosen measurement is
accumulated before a pulse is output

Pulse Width Choose the duration of each pulse that is output

IMPORTANT: Make sure the meter is not configured to output
more than one pulse during this time, as this
could lead to missed pulses.

Test Pulse Enter the number of pulse count to be tested
Error Handling Choose the Pulse output response during an error condition

For measurement options available on Pulse Output refer to Table 8.

Table 8: Measurement options for Pulse Output

Measurement Channel Measurement Options for Pulse Output

Composite Forward Volumetric Totals, Reverse Volumetric Totals, Net Volumetric Totals,
Forward Mass Totals, Reverse Mass Totals, Net Mass Totals, Forward Std
Volumetric Totals, Reverse Std Volumetric Totals, Net Std Volumetric Totals

Channel x Forward Volumetric Totals, Reverse Volumetric Totals, Net Volumetric Totals,
Forward Mass Totals, Reverse Mass Totals, Net Mass Totals, Forward Std
Volumetric Totals, Reverse Std Volumetric Totals, Net Std Volumetric Totals
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4 Input/Output » Digital Output (Std) Pulse Polarity
Analog Output (Std)  a Off Polarity| ] e
® - Measurement Positive
Option Comm (Slot 1) Frequency Pulse Value v |vor X
Option 1/0(Slot2) ¥ Alarm Pulse Width
4 A
Pulse Measurement Type Measurement Type/Comp
Polarity A v i 7 N A
Measurement Type] ch 4
annel 1 Rev Vol Batch
—
Pulse Value . X Channel 2 m Net Vol Batch
Pulse Width Channel 3 v Fwd Mass Batch
A 4 A A 4 A
Measurement Type/Comp
Net Vol Batch
Fwd Mass Batch
Rev Vol Batch
[Net Moss Batchl Y
Matisiifement Type p Measurement Type/CH #‘1
Composite A L3 Fwd Vol Batch]
Rev Vol Batch
—
Channel 2 Net Vol Batch
Channel 3 v vior X1 Fwd Mass Batch %
h 4 A
Measurement Type/CH #1
Net Vol Batch 4
Fwd Mass Batch
Rev Mass Batch
v
Operator Access or Higher v y | pletMossBotch
Pulse Pulse Value
. . " Pulse Value r UNIT:  mA3
[Pulse Value | — 10.00
Measurement Type 10.00 A3
" : M™3 Je———] 1 x JUNDO [ v ]SAVE
Pulse Width v vor X\ia»MovE [4 JALTER
4 -
Pulse | Pulsewidth i Ell{lllsTe ersth
Polarity A N — ’ 5.00
Measurement Type 5.00 ms
Pulse Value ’—x [x JUNDO [ v ]SAVE
pulse width TS vor X1 («» ) mMove (4 JALTER
N
Pulse Test Pulse
Test Pulse
Pulse Value N v . v 0
Pulse Width 0
v T A [ x JUNDO [ v ]SAVE
Error Handling v [4» ] MOVE [y JALTER
» A
Pulse Error Handling
Pulse Value A v o EEEI
Pulse Width ki Stop
Test Pulse
v [Vor X
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Figure 32: Setting up Pulse Output
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3.6.3.2 Setting up Frequency Output
To program a Frequency Output, use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the

Input/Output settings page:

[ENTER].

. In Meter Menu highlight [Digital Output (Std)] and press [ENTER]. Then highlight [Frequency] option and press

2. Setup the [Measurement Type], [Base Value], [Full Value], [Full Frequency], [Test Pulse] and [Error Handling]
options to suit your needs. The Figure 33 below, shows the available options. Also refer to the Table 10 below to

understand each option.

For measurement options available on Frequency Output refer to Table 9.

Table 9: Measurement options for Frequency Outpu

Measurement Channel Measurement Options for Frequency Output

Composite Velocity, Actual Volumetric, Standard Volumetric, Mass Flow, Average
Volumetric Flow Rate, Sound speed, Reynolds #

Channel x Velocity, Actual Volumetric, Standard Volumetric, Mass Flow, Average
Volumetric Flow rate, Sound speed, Standard Deviation of Gain, Gain and SNR

Table 10: Frequency Output Options

Option Functional Description

Measurement Type

Choose the channel and Measurement to output

Base Value Enter measurement value that should correspond to the min. value of the
frequency range
Full Value Enter measurement value that should correspond to the max. value of the

frequency range

Full Frequency

Enter the highest value of the Frequency range you want to output

Test Pulse

Enter the number of pulse count to be tested.

Error Handling

Choose the Frequency output response during an error condition: Low, High,
Hold, or Other Value. During a meter error, the chosen Error Handling value will
be sent to the Frequency Output.
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4 Input/Output » Digital Output (Std) Frequency Measurement Type Measurement Type/Comp
Andlog Output std) 4 || Off 2| I (| mmm N AN ] ‘
Digital Output (Std) Pulse Base Value | Channell Volumetric (Act)

Option Comm (Slot 1) x|« (R X Full Value v & Channel 2 vorX \I{:IumFeltnc(Std] v
Option 1/0(Slot2) v Alarm Full Frequency Channel 3 v ass.riow
v V'S A 4 y N
Measurement Type/Comp
Mass Flow .
Avg Vol Flow Rate
Soundspeed
v
[Reynolds#]
Measurement Type Measurement Type/CH #1
Composite AN I B
Volumetric (Act)
——
Channel 2 vorX Mass Flow
Channel 3 Soundspeed %
A 4 A
Measurement Type/CH #1
Gain .
Std Deviation Gain
SNR Up .
[SNR Dn
v A
3 Frequency BoseValue Base Value
Operator Access or Higher Measurement Type > o Lunm: ms
eose Voluel -~ N—_— i
Full Value % 20 m/s Corx| L 1UNDO [ 1SAVE
Full Frequency M [«»]MOVE [y JALTER
v Ao
Frequency Test Frequency Test Frequency
Full Value A v v | UNIT: He
Full Frequency _
[Test Frequency] X 0 Hz  |*%r x| [x 1UNDO [+ ]SAVE
Error Handling M [«»1MOVE [y ]ALTER
"""" A 4 A
Frequency Error Handling Error Handling Value Value
T 2, o
Hig
Test Freiuenci X Hold X 12000 Hz Jor X [x 1UNDO [ v ]SAVE
M * [SHER [«»]MOVE [% IALTER

Figure 33: Setting up Frequency Output

3.56.3.3 Understanding the Error Handling Option

The Table 11 shows the response to each of the Frequency Output Error Handling options. For a multi-path meter, the
[Path Error Handling] set to ON (see Figure 45) changes the Output response. See Table 12 for Frequency Output
response with [Path Error Handling] set to ON.

Note: Table 12 assumes Composite Actual Volumetric is chosen as Measurement Type for Frequency Output and
the Path configuration is 3 paths.

Table 11: Frequency Output Error Handling options

Option Output Response

Low Forces Output to OHz on error

High Forces Output to 10000Hz on error

Hold Holds the last “good” Hz reading

Other Enables the user to enter a value between OHz and 12000Hz to be output
during an error
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Table 12: Frequency Output Error Handling with Path Error Handling set to ON

Expected
Composite
Error displayed in =~ Volumetric(Act) Frequency Output
ChlinError = Ch2inError Ch3in Error Meter behavior Response
No No No No Error Measured Frequency proportional to
Composite the Measured Composite
Volumetric(Act) Volumetric(Act)
Yes No No E22: Measured Frequency proportional to
SingleChAccuracy Composite the Measured Composite
Volumetric(Act) Volumetric(Act)
No Yes No E22: Measured Frequency proportional to
SingleChAccuracy Composite the Measured Composite
Volumetric(Act) Volumetric(Act)
No No Yes E22: Measured Frequency proportional to
SingleChAccuracy Composite the Measured Composite
Volumetric(Act) Volumetric(Act)
Yes Yes No E23: Measured Frequency proportional to
MultiChAccuracy Composite the Measured Composite
Volumetric(Act) Volumetric(Act)
No Yes Yes E23: Measured Frequency proportional to
MultiChAccuracy Composite the Measured Composite
Volumetric(Act) Volumetric(Act)
Yes No Yes E23: Measured Frequency proportional to
MultiChAccuracy Composite the Measured Composite
Volumetric(Act) Volumetric(Act)
Yes Yes Yes E23: Measured Frequency value based
MultiChAccuracy Composite on the [Error Handling]
Volumetric(Act) will setting
hold the last good
value
3.5.3.4 Setting up Alarm Output

To program an Alarm Output, use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the

Input/Output settings page:

. In Meter Menu highlight [Digital Output (Std)] and press [ENTER]. Then select [Alarm] option.

2. Select the [Alarm State], [Alarm type], [Measurement Type], [Test Alarm] and [Alarm Value] options to suit
your needs. The Figure 34 below, shows the available options. Also refer to the Table 14 below to understand each

option.

For measurement options available on Alarm Output refer to Table 13.

Table 13: Measurement options for Alarm output

Measurement Channel Measurement Options for Frequency Output

Composite Velocity, Actual Volumetric, Standard Volumetric, Mass Flow, Average
Volumetric Flow Rate, Sound speed, Reynolds #

Channel x Velocity, Actual Volumetric, Standard Volumetric, Mass Flow, Average
Volumetric Flow rate, Sound speed, Standard Deviation of Gain, Gain and SNR
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Table 14: Alarm Output Options

Option Functional Description

Alarm State Choose if the Alarm State should be Normally Open, Normally Closed or
Failsafe
Alarm Type For Alarm State selected as Normally Open or Normally Closed, Alarm Type can

be set to High or Low. If set to high, Alarm will be triggered if the selected
Measurement goes above the programmed Alarm Value

Measurement Type Choose the channel and Measurement that is monitored for Alarm Trigger
Test Alarm Choose the options "Off" or "On" for Alarm
Alarm Value Enter measurement value that should be a trigger point
4 Input/Output » Digital Output (Std) Alarm Alarm State Alarm State
Analog Output (Std) v off v iy 4 AN N 0rimolly Closc] OR Normally Closed
Pulse Alarm Type Normally Open Normally Open
. Measurement Type o .
Option Comm (Slot 1) X Frequency X v |Yorx Fail Safe BFoilsafe |
Option /0 (Slot2) v o BE Alarm Valie
V. A
Alarm Alarm Type Alarm Type
Alarm State Al v o Em or [ Fault |
- « High
Measurement Type v |Vorx 2
Alarm Value
..............
Alarm Measurement Type [Measurement Type/Composite
Alarm State A v . A AN A
Alarm Type Channel 1 Volumetric (Act)
% Channel 2 vorX | Volumetric(Std)
Alarm Value b Channel 3 v Mass Flow
A 4 A v A
i Measurement Type/Compositd
Operator Access or Higher Volumetric (Act)
Volumetric (Std)
Soundspeed v
[Reynolds #]
Measurement Type Measurement Type/CH #il
Composite L. .
[¥Channel 1] Volumetric (Act)
Channel 2 - vorX Mass Flow -
Channel 3 Soundspeed
v A
Measurement Type/CH #1
Gain =
Std Deviation Gain
SNR Up
[SNR Dn] v
Alarm Alarm Value Alarm Value
Alarm State e PN N Vo 7 UNIT: m/s
Alarm Type 10.000 mis |7
Measurement Type X :/_X [ x JUNDO [ v ]SAVE
or
¥ (<> 1MOVE [% JALTER
h 4 A
Alarm Test Alarm
Alarm Type . Y o 0-
Measurement Type "
Alarm Value . 8 4 [x 1QUIT [v ]TEST

Figure 34: Setting up Alarm Output
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3.5.4 Option Comm Slot-1 (optional)

3.5.4.1 Option Slot-1Configured as HART

Use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the Input/Output settings page.
1. Then highlight [Option Comm (Slot 1)] and press [ENTER]. Then highlight [HART] and press [ENTER].
2. You can set Analog Output with HART option. Refer to Figure 35 and Figure 31.

3. You can also view the HART hardware and software revision numbers in About HART option.

4 Input/Output » Option Comm (Slot 1) HART Analog Output Measurement Type
Analog Output (Std)  , |_v/ T ] AN/ Outo] v % A1 Mass
Digital Output (Std) Base Value Rl Volumetric (Act!]
X X AEONEHCRE [ | Fullvalue V% Volumetric (Std)
Option 1/0 (Slot 2) v Calibrate Velocity
v A
Analog Output Full Value Full Value
Base Value | 7 [Full Value] T UNIT.  ftr3/s
A 10
Calibrate . ~— To el [orx| [ x 1UNDO [ v 1SAVE
Error Handling [«» JMOVE [* JALTER
v A
Analog Output Calibrate Calibrate 4mA
?S\ﬁ/m:e - : Calibrate 20mA - o MAQ e
fCalibrate | —
Error Handling v % Percentage of Scale ore] = 1UM09 [r 12
Operator Access or Higher RO
a v A
Analog Output Error Handling Error Handling Value Value
Base Value Ol AN Low o [Valuel ) UNIT: mA
Full Value High — 4.00
Calibrate 5 Hol — 4.00 MATe—=] (x 1uNDO [ v ]5AVE
[Error Handling IR - G (<> JMOVE [ 4 JALTER
v A ..............................................
HART About HART
Analog Output Y 501 Revision JREOORORY
Jbout HART ] Qx— HW Revision  0.1.0.0
Figure 35: Option Slot-1Configured as HART
3.5.4.2 Option Slot-1Configured as FF
Use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the Input/Output settings page.
1. Highlight [Option Comm (Slot1)] and press [ENTER]. Then highlight [FF] and press [ENTER].
2. You can view the FF hardware and software revision numbers in About FF option.
Operator Access or Higher
4 Input/Output [ 3 Option Comm (Slot 1) 7 FF Board P About FF
Analog Output (Std) A v . . I bout FF] N [SW Revision] 0.0.2.1
Digital Output (Std) HW Revision 0.1.20
‘ X
Option 1/0 (Slot 2) Yy X X

Figure 36: Option Slot-1 Configured as FF
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3.5.5 Option 1/0 Slot-2 (Optional)

For extended 1/O capability XMTI000 supports an Optional I/O that provides 2 additional Analog Outputs (AO-AO),
with up to 2 Analog Inputs (Al-Al) or 2 RTD (R-R) inputs. See Table 15 for all available options.

Table 15: Optional 1/O available options

XMTI000 Option Code #  Input [ Output Options Available

1 AO-AO-AI-Al
AO-AO-AI-R 3 Wire, 100 Ohm
AO-AO-R-R 3 Wire, 100 Ohm
AO-AO-AI-R 4 Wire, 100 Ohm
AO-AO-R-R 4 Wire, 100 Ohm
AO-AO-AI-R 3 Wire, 1000 Ohm
AO-AO-R-R 3 Wire, 1000 Ohm

AO-AO-AI-R 4 Wire, 1000 Ohm
AO-AO-R-R 4 Wire, 1000 Ohm

OO N0 Ml W|N

In this chapter AO-AO-AI-R 3 Wire,1000 Ohm option will be used as an example. Other options have similar
capabilities and menu map.

3.5.5.1  Option IO (Slot2): Setting up Analog Output
Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Input/Output settings page.

1. Highlight [Option 1/0O (Slot2)] and press [ENTER].

2. Then highlight [AO-AO-AI-R-1000-3W] and press [ENTER]. Then highlight [Analog Output(s2:1)] or [Analog
Output(s2:2)] and press [ENTER].

3. If you do not wish to connect an Analog Output, you should turn Analog Output selection to OFF.
4. If you are connecting an Analog Output, choose 4-20mA option. Figure 37 below, shows the options available.

5. Select the Measurement to be sent out on the 4-20mA output, followed by the [Base Value] and [Full Value]
selection. Refer to Table 4 to see measurement options available for Analog output.

6. Select [Error handling]. Refer to Section 3.5.5.2, "Option IO (Slot2): Calibrating Analog Output”to choose an option
that suits your needs.
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4 Input/Output » Option 1/0 (Slot 2) AO-AOAI-R-1000-3W Analog Output (S2:1) i | Analog Output (52:1) Measurement Type Measurement Type/Comp
Analog Output (std) & |——  ECTYETE | v | off [eosurement Type I &

Digital Output (Std)

Option Comm (Slot 1) X X Analog Input (S2:3) X X i | Fullvalue .| = Channel 2 Vorx| Volumetric (Std)
T RTD Input (S2:4) Calibrate Chonnel 3 v Mass Flow
v a v a

Analog Output (52:2) By i-20mA] Volumetric (Act)

Base Value | Chonnel1

Measurement Type/Comp
Mass Flow N
Avg Vol Flow Rate

Soundspeed T

Measurement Type Measurement Type/CH #1]
Composite — | o IEEEER b
T | Volumetricact
Channel 2 vorX|  Volumetric (Std)
Channel 3 Mass Flow

Measurement Type/CH #1
Avg Vol Flow Rate  *
Soundspeed
Gain v
[5td Devigtion Gain |
v y N

Operator Access or Higher Mggsuremenﬂypwﬂi#l
in

Std Deviation Gain
SNR Up

v

v -
Analog Output (S2:1) Eull Value Full value
se\ i v Junim: ft/s
gl — o . S 0000
a /
Calibrote = 30000 fsf—] [x JUNDO [ ¥ ISAVE
Error Handling  ~ [« JMOVE [y JALTER
Analog Output (S2:1) Calibrate Calibrate 4mA
posevaive  + ) o | "™ o0
Full Value ”
X Calibrate 20mA x| [* 1UNDO [V ISAVE
Error Handling " Percentage of Scale [«> IMOVE [y JALTER
Analog Output (52:1) y Error Handling Error Handling Value Value
Base Value o e Low v [Value] —2,] UNIT: mA
Full Value High i 4.00
Calibrate X Hold | 4.00 mA [7orx] [ 1UNDO [ ISAVE
« BT [«> JMOVE [ JALTER

Figure 37: Setting up Option I/O Analog Output

3.56.5.2 Option IO (Slot2): Calibrating Analog Output

To calibrate Option 1/O Analog Output, use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the
Input/Output settings page. You may use a multimeter or DCS/SCADA to calibrate the Analog Output. Regardless of
whether multimeter or DCS/SCADA is used, the steps below remain the same. For better readability, the steps below
only indicate multimeter and does not repeat multimeter or DCS/SCADA.

Note: Optional I/O menu uses Slot.Channel convention for clarity. For Example, Analog Output(S2:1) indicates

Analog Output on Slot 2, Channel 1. Optional I/O is installed in the Slot2 of the electronics stack.

Connect the Analog Output as in Figure 38.

Turn ON the multimeter (if used) and set it to measure Current ;mA; DC. Connect test lead from positive side
(Analog Output Channel 1: 1/0 1) or (Analog Output Channel 2: I/O 3) of the optional I/O Analog  Output to the
positive terminal of multimeter, and the negative lead to the negative terminal (Analog Output Channel 1: 1/0 2)
or (Analog Output Channel 2:1/0 4).

Highlight [Option 1/O (Slot 2)] and press [ENTER].

Then highlight [AO-AQ-AI-R-1000-3W] and press [ENTER]. Then highlight [Analog Output(s2:1)] or

[Analog Output(s2:2)] and press [ENTER].

Then highlight [4-20mA] and press [ENTER].

Scroll down and select [Calibrate] option.

Select [Calibrate 4mA] and check if the reading on the multimeter reads 4.00mA + 0.0ImA. If the value on the

multimeter is not 4.00mA + 0.0ImA, input the value read on the multimeter into the Calibrate 4mA value and
press [ENTER]. Check the multimeter again verify that the Current reads 4.00mA within £0.0ImA.

Select [Calibrate 20mA] and check if the reading on the multimeter reads 20.00mA + 0.0ImA. If the value on the
multimeter is hot 20.00mMA + 0.0ImA, input the value read on the multimeter into the Calibrate 20mA value and
press [ENTER]. Check the multimeter again verify that the Current reads 20.00mA within £0.01mA.
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10.

Select [Percentage of Scale] and adjust the scale to 0.00% and press [ENTER], then verify the reading on the
multimeter is 4.00mA within £0.0lmA. Adjust the scale to 50.00% and press [ENTER], then verify the reading on the
multimeter is 12.00mA within £0.0ImA. Adjust the scale to 100.00% and press [ENTER], then verify the reading on
the multimeter is 20.00mA within £0.01mA.

If Steps 4, 5 and 6 were successfully completed and verified, the Analog output is successfully calibrated.
Once calibration is complete, select either [Save] or [Save & Logout] option to save calibration data.

4-20mA Output Calibration 4-20mA Output Calibration
Channel 1 Channel 2
/01 1/02 /O3 1/04
Load: 60002 Load : 60002
MULTIMETER MULTIMETER
>5.5 DIGITS >5.5 DIGITS

Figure 38: Optional I/O Analog Output Channel 1 and Channel 2 connections

3.56.,5.3 Option 10 (Slot2): Setting up Analog Input
Use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the Input/Output settings page.

1.
2,

3.

46

Highlight [Option 1/O (Slot2)] and press [ENTER].

Ehen hi?hlight [AO-AO-AI-R-1000-3W] and press [ENTER]. Then highlight [ Analog Input($2:3)] and press
ENTER].

If you do not wish to connect an Analog Input, you should turn Analog Input selection to OFF.

If you are connecting an Analog Input, choose [4-20mA] option. Figure 39 below, shows the options available.
Select the Measurement to input over 4-20mA input, followed by the [Base Value] and [Full Value] selection.
Refer to Table 4 to see measurement options available for Analog output.

Table 16: Analog Input Measurement Types

Measurement Options for Analog Input
Temperature, Pressure
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4 Input/Output » Option 1/0 (Slot 2) AQ-AOAI-R-1000-3W Analog Input (S2:3) Analog Input (52:3) Measurement Type
Analog Output (Std) a |- v | Andlogoutputiszn) |- off | < ,| I | (.
Digital Output (Std) Analog Output {52:2) B 5-20mA Input] Base Value Pressure
Option Comm (Slat 1) En X X | Fullvalue Vorx|
RTD Input (S2:4) Calibrate
v V'S
Analog Input (52:3) Calibrate Calibrate 4mA
Measurement Type — | « EIEEE —_f UNIT: mA 4000
Base Value
Full Value % | Calibrate 20mA vorx| [x JUNDO [v ]SAVE
[«> JMOVE [y JALTER
v o
AQ-AOAI-R-1000-3W RTD Input (S2:4) RTD Input (S2:4) Calibrate RTD Set Point 1 Set Point 1
‘"“:DU Output (S; —_ Cﬁ_ | NoofrRTDCalpoints | —<—] = S A - o] | o ) UNTEE: o
Analog Ou 2 L ead Value 1 0 € -
Analog Input (52:3) X | % | SetPoint? .= [Torx| X I‘““DO E ;Zt::k
— Read Value 2 <> JMOVE (¥
Operator Access or Higher
P 9 v A
Calibrate RTD
Set Point 4 s
Read Value 4
Set Point 5 .

Figure 39: Setting up Option 1/O Analog Input/RTD Input

3.5.5.4 Option IO (Slot2): Calibrating Analog Input

To calibrate Option I/O Analog Input, use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the
Input/Output settings page.

Note: Optional I/O menu uses Slot.Channel convention for clarity. For Example, Analog Input(S2:3) indicates

Analog Input on Slot 2, Channel 3. Optional I/O is installed in the Slot2 of the electronics stack.

Connect the Analog Input as in Figure 40.

Turn ON the calibrator and set it to measure Current (mA) DC. Connect test lead from positive side (Analog Input
Channel 3:1/0 7) of the optional I/O Analog Input to the positive terminal of multimeter, and the negative lead to
the negative terminal (Analog Output Channel 3:1/0 8).

Highlight [Option 1/0O (Slot2)] and press [ENTER].

Ehen highlight [AO-AO-AI-R-1000-3W] and press [ENTER]. Then highlight [Analog Input($2:3)] and press
ENTER].

Then highlight [4-20mA] and press [ENTER].
Scroll down and select [Calibrate] option.

Select [Calibrate 4mA] in the meter Menu. Set [4mA] current on calibrated current source and check the
reading on the XMT1000 is 4.00mA +0.01mA. Once reading is stabilized on the LCD, Press [ENTER] to accept the
current 4 mA value or Press [ESCAPE] to cancel the calibration.

Select [Calibrate 20mA] in the meter Menu. Set [20mA] current on calibrated current source and check the
reading on the XMT1000 is 20.00mA +0.0ImA. Once reading is stabilized on the LCD, Press [ENTER] to accept the
current 20 mA value or Press [ESCAPE] to cancel the calibration.

Once calibration is complete, select either [Save] or [Save & Logout] option to save calibration data.

4-20mA Input Calibration
Channel 3

1/O7 /O 8

||

4-20mA
SOURCE

Figure 40: Option I/O Analog Input connections
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3.5.5.,5 Option IO (Slot2): Calibrating RTD Input
1. Insert RTD sensor and master RTD in temperature bath and turn ON, and set it to desired temperature set point.

2. Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Input/Output settings page. Refer to
Figure 39 above, highlight [Option 1/O (Slot 2)] and press [ENTER].

3. Highlight [AO-AO-AI-R-1000-3W] and press [ENTER]. Then highlight [RTD Input($2:4)] and press [ENTER].
4. Highlight [RTD Input] and press [ENTER].

5. Set the number of Calibration points by selecting [No. of RTD Cal points].

6. Scroll down and select [Calibrate] option.

7

?elect [siat point 1], press [ENTER] and set [Set point 1] to the temperature value selected on the calibrator. Press
ESCAPE].

8. Select [Read Value 1], press [ENTER], and check the [Read Value 1] reads [Set point 1] value. Once reading is
stabilized on the [Read Value 1], Press [ENTER] to accept the value or Press [ESCAPE] to cancel the calibration.

9. Repeat steps 7 and 8 for other set points.
10. Once all set points are calibrated, select either [Save] or [Save & Logout] option to save calibration data.

XMT1000 connectivity XMT1000 connectivity
1/09 /010 /011 1/012 /09 /010 1/O11 1/012
| I ‘
RTD RTD
PT100-4WIRE PT100-3WIRE

Figure 41: Option I/O RTD Connection

3.5.6 Analog Output (SIL) - (Optional)

For the SIL analog output, you MUST use this terminal block and location for programming. Use this section for
selecting the measurement type, setting base and full scale values, calibrating and testing the SIL analog output,
and setting error handling.

Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Input/Output settings page.

. Then highlight [Analog Output (SIL)] and press [ENTER].

2. Select the Measurement to be sent out on the 4-20mA output, followed by the [Base Value] and [Full Value]
selection.

3. Select error handling with either "Low" or "High". For PanaView select either “Fire-Low or “Fire-High". Low is a 3.6mA
signal and High is a 2ImA.

4. See next section for calibrating SIL analog output.
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3.5.6.1 Calibrating SIL Analog Output

You may use a multimeter or DCS/SCADA to calibrate the SIL Analog Output. Regardless of whether multimeter or
DCS/SCADA is used, the steps below remain the same. For better readability, the steps below only indicate
multimeter and does not repeat DCS/SCADA.

4 Input/Output s 4-20mA i Measurement Type
Analog Output (Std) P o Measurement Type P o Velocity
Digital Qutput (5td) Base Value
Option Comm (Slot1) Full Value |
Analog Output (SIL) % Calibrate Mass Flow
X
v A
4-20mA v' | Base Value v | Base Value
Measurement Type - | Base Value > UNIT:  m/s
Base Value 0.000 m/s 0.000
Full Value == .
UND [ ¥ SAVE
ull Fro <+ — [ = 3
Full Frequency v % % 1 o ]
v A
o 1 v | Fullval
Analog Output (SIL) »| Full Volue | Full Value
Ll > TART P
Measurement Type 4 Full Value Ll
Base Value .00 3 GOOQ
Full Value x ] SAVE
— | > Vi
Calibrate v X X |[4»] MOVE [Avw
A4 A
Analog Output (SIL) v > Calibrote v > Calibrate 4mA
Measurement Type A * Colbrote &mA NIT: mA
Base Value alibrote 20mA 4.000
Full Value " Percentoge of Scole Il UNDO [ + 1
Calibrate Y1« ¢ ¥ [4»] MOVE [Avw
v A
Analog Qutput (SIL) v " Error Handling
Base Value A e Low Low
Fu lue High High
Czlibrate
Error Handling v |4 %

Figure 42: Analog Output (SIL)

Turn ON the multimeter (if used), and set it to measure Current (mA) DC.

Connect test lead from positive side (Aout+) of the Main Analog Output to the positive terminal of multimeter,
and the negative lead to the negative terminal (Aout-).

Scroll down and select [Calibrate] option.

Select [Calibrate 4mA] and check if the reading on the multimeter reads 4.00mA = 0.0ImA. If the value on the
multimeter is not 4.00mA + 0.0ImA, input the value read on the multimeter into the Calibrate 4mA value and
press [ENTER]. Check multimeter again verify the Current reads 4.00mA within £0.01mA.

Select [Calibrate 20mA] and check if the reading on the multimeter reads 20.00mA + 0.0ImA. If the value on the
multimeter is not 20.00mMA * 0.01mA, input the value read on the multimeter into the Calibrate 20mA value and
press [ENTER]. Check multimeter again verify the Current reads 20.00mA within +0.01mA.

Select [Percentage of Scale] and adjust the scale to 0.00% and press [ENTER], then verify the reading on the
multimeter is 4.00mA within £0.0ImA. Then adjust the scale to 50.00% and press [ENTER], then verify the reading
on the multimeter is 12.00mA within £0.0lmA. Then adjust the scale to 100.00% and press [ENTER], then verify the
reading on the multimeter is 20.00mA within £0.01mA.

If Steps 4, 5, and 6 were successfully completed and verified, the Analog output is successfully calibrated.
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3.6 Main Program - Programming (Clamp-on)

The options in the Programming Page should be selected to best suit your application. The configurations selected in
programming page are critical for accurate flow measurements. Incorrect programming settings can give
erroneous measurements and impact accuracy.

Note: Consult the factory or Panametrics Services, if you are unsure of the appropriate settings for your
application.

Note: Please use this section, if you are installing a clamp-on ultrasonic flow meter. Once complete, please move
onto Section 3.8, "Calibration”. If you are using a wetted ultrasonic flow meter, please go to Section 3.7, "Main
Program - Programming (Wetted)".

3.6.1 Programming the Pipe

The Pipe menu allows the user to specify all pipe parameters that are required to ensure accurate ultrasonic flow
rate measurements. Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Programming page.

. Highlight [Composite] and press [ENTER]. Then Select [Pipe] and press [ENTER].

2. Pipe dimensions like [Outer Diameter] (OD), [Wall Thickness] and [Inner Diameter] (ID), [Pipe Material], [Lining
Material] and [Lining Thickness] can be programmed in this menu. The meter supports a list of standard pipe
materials as in Table 17. If a standard pipe material is selected, the pipe sound speed is automatically updated. If
the pipe material is not in the standard list, choose Other for pipe material. Be sure to enter the correct pipe
sound speed for your specific pipe material. The meter supports a list of standard lining materials as in Table 18.
If Lining is not present, choose None. If a standard lining material is selected, the lining sound speed is
automatically updated. If the lining material is not in the standard list, choose Other for lining material. Be sure to
enter the correct lining sound speed for your specific lining material.

Note: The measurement units used for pipe size parameters depend on the choices made in the Section 3.4.],
“Selecting Units".

4 Programming » Prigram/Composite Pipe Pipe Size Pipe 0D Pipe 0D
— pIEmangy | | S ) ] uNiT: In
Channel 1 Fluid | Pipe Material Pipe Wall Thickness A 5
Channel 2 X Path 3% Linirig Materiol % ;:Ss‘rvﬂ ickness et 3.50 in [Vorx| [ x 1UNDO [ v ]SAVE
Channel 3 Limits v Lining Thickness [«» ]MOVE [y JALTER
v V'S v £
Prigram/Composite Pipe Pipe Material Pipe ID
Fluid a Pipe Size v - _ v B Carbon Steel | -
Path Othe Stainless Steel
Limits Lining Material X vorX| Aluminum
o Lining Thickness Brass v
Pipe Material Pipe Material/Other Pipe Soundspeed ; Pipe}SDundspeed
3 ¥ | uNIT: /s
Standard o B 2 sovnisveed) —— 1056431
e ——
« N o ES 1056431 ft/s Il orxc| (% 1UNDO [ v ]SAVE
[«> ] MOVE [§ JALTER
v Py
Pipe 7 Lining Material
Pipe Size — .
pipe Mateia | - m
X Standard
Lining Thickness Other
hd N
Operator Access or Higher Lining Material Liniog Bteial/stardord.
None | « TR
. - Glass (Pyrex)
i v orX Asbestos Cement
Other Mortar v
v VS
Lining Material Lining Material/Other Lining Soundspeed ) 'ﬂ:}"‘v‘g SU[:J/"SdSPEGd
o ., | — |
None ining Soundspeed] - 71050
o e 1 7711050 fifs fe——1 [ JUNDO (v ]SAVE
[«» ] MOVE [y JALTER
v o
Pipe 2 Lining Thickness Lining Thickness
Pipe Size — JLining Thickness] 1 UNIT: in
Pipe Material — : 0.10
Lining Material X 0.10 in Pkl [x TUNDO [ v 1SAVE
[#* IMOVE [y JALTER

Figure 43: Pipe Programming
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Pipe Material Description Pipe Material Description
Other Any material Iron Ductile Ductile Iron
Carbon Steel Carbon Steel Iron Cast Cast Iron
Stainless Steel Stainless Steel Monel Monel
Aluminum Aluminum Nickel Nickel
Brass Brass Plastic Nylon Nylon
Copper Copyper Plastic Polye Polyethylene
Copper/Nickel 10 10% Ni/Cu alloy Plastic Polyp Polypropylene
Copper/Nickel 30 30% Ni/Cu alloy Plastic PVC Polyvinyl chloride
Glass Pyrex Pyrex Glass Plastic Acryl Acrylic plastics
Glass Flint Flint Glass Tin
Glass Crown Crown Glass Titanium
GRP Glass reinforced plastic Tungsten (annealed)
Gold Gold Zinc
Inconel Inconel

Table 18: Lining Materials

Lining Material

Other
Tar Epoxy

Glass Pyrex

Asbestos Cement

Mortar
Rubber
Teflon

3.6.2 Programming the Fluid

The Fluid menu (see Figure 44) allows the user to specify all the parameters of the fluid flowing through the pipe that
is required to ensure accurate ultrasonic flow rate measurements. Use steps as in Section 3.3.2, "Log-in and Primary
Pages” to navigate to the Programming page.

2.

Highlight [Composite] and press [ENTER]. Scroll down, highlight [Fluid] and press [ENTER].

Highlight{Density], press [ENTER] and program the actual density [Density (Act)] and reference density
[Density (Ref)] of the process fluid.

Then highlight [Kinematic Viscosity], press [ENTER] and program the kinematic viscosity of the process fluid.

Then highlight the [Tracking] option. The tracking window is used to scan through the speed of sound range
programmed to detect the signal when the user is unsure of the fluid sound speed. The meter also supports a list
of standard fluid types. If the process fluid is not listed in standard fluids list and if you are unsure of the fluid
sound speed, set tracking window to On and program the minimum and maximum sound speed range to scan.

For standard fluids list (see Table 19) supported in the meter, the minimum, maximum and nominal sound
speeds are automatically selected.

Also program the process [Fluid Temperature] and [Ambient Temperature] see Advanced programming
section.
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Table 19: Standard Fluid List

Tracking On Tracking Off

Other Other
Water (0 to 260 C) Water (0 to 260C)
Qil 22C oil22C
Sea Water
Lube Oil
Crude Oil
Methanol (20 C)
Ethanol
Freon R12
Diesel
Gasoline
Liquid Nitrogen (-199C)
4Programming 14 ; Prigram/Composite Fluid Density Density [Act) Density [Act)
hcﬁ - — h” c B — R R sity (A - unit: s
il —— - Kinematic Viscosity ] ; i 624
ng:ganii o Foth %] Tracking 5 * bR 3 624 W/F3 o] [x JuNDO [ JSAVE
- Limits [+> IMOVE_[§ WLTER
v a v b,
Prigram/Composite Fluid Kinematic Viscosity Fixed KV Fixed KV
Fluid Density L . =T A Py v | — 4 UNIT: cS;U
P e | = — :
Limits e x 10 st “orc| [x JUNDO [ JSAVE
) [<> JMOVE [y JALTER
Fluid Fluid/Tracking Fluid Type Fluid Type/Standard
Density AT y v Water (0 to 260 )]
Kinematic Viscasity - N " | wateriow1000)
X off | Other [ =1 NG
+ or¥| -
olL
v A
‘ Min Soundspeed
Fluid Type Soundspeed Limits Min Soundspeed | i ﬂ/spee
Standard —~ | [ ] 3600.00
. . 4 +——| MoxSoundspeed 360000 ft/s [ooo) [x JUNDO [v JSAVE
Operator Access or Higher * [** JMOVE [+ WLTER
v A
Fluid/Tracking Fluid Type Fluid Type/Standard .
on =k — Sea Wk
E ea Water
g | f—| other Tox| oilezg .
Crude Oil
hd P S
Fluid Type Nominal Soundspeed Nominal Soundspeed m’&iﬂﬂ IﬂS;mndspeed
Standard | [ESEm | ) 3200.00
. A x - 360000 ft/s J—=1 [x JUNDO [ v ISAVE
[ JMOVE [y JALTER
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Figure 44: Fluid Programming
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3.6.3 Programming the Path Configuration

Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Programming page. Refer to Figure 45 for
the Path configuration options.

. Highlight [Composite] and press [ENTER]. Scroll down and select [Path] and press [ENTER].
2. Select [Path Configuration], [Path Weights] and [Path Error Handling].
3. Path Weights are used in Composite flow velocity calculations as in the following equation:
. ((Velocitycp, x PathWeightc,,) + (Velocitycn, X PathWeightcy,) + (Velocitycps X PathWeightcys))
Veloat,vt.'omposue = - : :
(PathWeightc,, + PathWeightcy, + PathWeightcps)
4. If [Path Error Handling] is set to On, the meter will continue to provide measurements even if one or two channels
are in error. Unless, all three channels (for 3 Path (TD-TD-TD)) are in error the flow measurement continues.
4 Programming » Prigram/Composite Path Path Configuration/Std
M ‘;"Pﬁd Al vy L 1Tilted Diameter (TD)
Channel 1 ol Path Weights 2 Path (TD - TD)
E:gﬂﬂg:% X - X Path Error Handling vorx| e _
Limits v
Prigram/Composite Path Path Weights CH #1/Path Weight | CH#1/Path Weight
;;Lélhd N Path Configuration v H v e T L B i5
3 —] hannel . " ] SAVE
Limits - Path Error Handling X Channel 3 x = v orX [[:i ]] 523? E ; jALTER
v N
Path P Path Error Handling
X Path Configuration —
Operator Access or Higher Path Weights —° ?
vorX

Figure 45: Path Configuration

3.6.4 Programming the Flow and Diagnostic Limits

Use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the Programming page. Refer to Figure 46 for
the Path configuration options.

1
2,
3.

Highlight [Composite] and press [ENTER]. Scroll down and select [Limits] and press [ENTER].
Program the minimum flow velocity in [Min Velocity] and maximum flow velocity in [Max Velocity].

Program the appropriate velocity warning limits in [Min Vel Warn Limit] and [Max Vel Warn Limit]. The values
programmed in the warning limits should be tighter than those programmed in [Min Velocity] and [Max
Velocity] for early warning indications on the LCD and Errors.

To cutoff the near zero measurements program an appropriate value in [Zero Cutoff].

a. In order to see stable averaged flow, program the time window for which flow should be averaged in [Flow
Averaging]. For example if a value 16 is programmed in for [Flow Averaging], the flow value will have the average
of the last 16s of flow values. This allows the flow values on the display and the outputs to be less noisy.

If in Section 3.6.2, "Programming the Fluid', Tracking was selected as OFF, program the [Soundspeed Error %]. This
configuration will be used to validate if the measured sound speed is within the programmed range of the
nominal sound speed. In case the measured sound speed is outside the [Soundspeed Error %] of the nominal
sound speed a E2: Soundspeed Error is reported.
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4 Programming » Prigram/Composite Limits Min Velocity Min Velocity
v Pipe Al v _ A v _ v UNIT: ft/s
Channel 1 Fluid *Max Velocity -82.00
Channel 2 “x | Path X Min Vel Warn Limit -82.00  ft/s . [x JUNDO [v']SAVE
Channel 3 [ Limits | el warn Limf vorX vorX| 2
b Max Vel Warn Limit [«>»] MOVE [y JALTER
v A v o
Prigram/Composite Limits
Fluid A Max Vel Warn Limit 5
Path Zero Cutoff Operator Access or Higher
Limits Flow Averaging
v v

Figure 46: Flow and Diagnostic Limits

3.6.5 Programming Advanced Settings

Use steps as in Section 3.3.2, "Llog-in and Primary Pages” to navigate to the Programming page. Refer to Figure 47 for

the Path configuration options.

1
2.

option).

Also set the [Ambient Temperature].
The [Transmit Voltage] should be set based on the viscosity of the process fluid and Pipe size. High viscous

fluids or large pipe sizes may need high voltage setting for signals to pass through.

are always updated at 4Hz.

Highlight [Composite] and press [ENTER]. Scroll down and select [Advanced] and press [ENTER].

Select [Inputs] and set the process

gFIuid Temperature]. The Fluid temperature can be either fixed/static
(average process fluid temperature

or can be live values read from an Analog input or RTD (available as an

Choose the [Refresh Rate] based on how fast you want the meter should make a measurement. The refresh rate
selection will not change the update rate on the Analog or Digital outputs. The Analog output and Digital outputs

4 Programming 14 Prigrugl/Cumstite Advanced Inputs Temperature Fluid Temperature Fluid Temp/Active
v v
Channel 1 i = e — ) - E < AN
nanne — [———] Ambient Temperature J— | Pressure p— — |
Ehggﬂg{§ X Limits o I3 Transmit Voltage % % 0 | Activel ‘/orx O /1-2/k70-2 |
Refresh Rate
v o
Advanced Transmit Voltage Attenuator
Inputs A i High =y On
Ambient Temperature - e . -
5 L orx
Refresh Rate
h 4 A
Advanced P Refresh Rate
Inputs | Operator Access or Higher
Ambient Temperature J¢«—— 5 H
Transmit Voltage vorX 3 }241
v
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Figure 47: Advanced Setting
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3.6.6 Channel X Programming
This menu is used to setup Channels’ Transducers, Placement and Advanced channel settings. Use steps as in

Section 3.3.2, "Log-in and Primary Pages" to navigate to the Programming page.

. Then highlight [Channel x] and press [ENTER].

3.6.6.1 Programming the Transducer

Note: The Panametrics Transducer Installation Guide for your transducer model provides more detailed
information on transducer mounting configurations.
1. Scroll and highlight [Transducer] and press [ENTER].

2. The meter supports a list of Standard transducers. For standard transducers (see Table 20) supported in the
meter, the [Transducer Frequency], [Static Tw], [Wedge Angle] and [Wedge Soundspeed] are automatically

selected.

Chapter 3. Programming

3. If you have a special transducer that is not listed in Table 20, then select [Transducer] as Special and  program
the Transducer Frequency, Static Tw, Wedge Angle and Wedge Sound speed. Contact the factory or Panametrics

Services for values suitable for your transducers.

Transducer Number Transducer Model Number

Table 20: Standard Transducers

15 (#15/115) C-PT-05-H
16 (#16/116) C-PT-10-H
17 (#17/117) c-PT-20-H
23 C-LP-40-HM

24 C-LP-40-NM

312 C-RW-312

318 C-RW-318

401 C-RS-401

402 C-RS-402

403 C-RS-403

407 UTXDR-407

408 UTXDR-408

505 C-RR-505

510 C-RR-510

520 C-RR-520

591 C-RR-591

592 C-RR-592

595 C-RR-H-595

596 C-RR-H-596

597 C-RR-H-597

601 C-AT-601

602 C-AT-602

603 C-AT-603
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3.6.6.2

Programming the Placement

The Placement menu allows the user to configure the mounting method of the transducers, based on the Transducer
and Pipe programming done as specified in Section 3.6, ‘Main Program - Programming (Clamp-on)" and Section
3.6.6.1, 'Programming the Transducer”

1
2,

3.

7.

Note:

56

Refer to Figure 50, select [Placement] and press [ENTER].

Program the [No. of Traverses] based on your transducer installation and transducer configuration. Refer to
Figure 48 for possible Traverse configurations supported in the meter. Typically, a two-traverse installation is
used.

The [Spacing] shows the value calculated by the XMTI000 for the correct distance between the upstream and
downstream transducers, based on your programmed transducer, fluid and pipe data. This is the physical
spacing value that should be used when installing your transducer clamping fixture on the pipe (see Figure 49).
When exiting from the [Channel x] menu, the meter will display a message indicating that the Physical spacing
of the transducers need to be adjusted to the value calculated by the XMTI000.

Adjust the physical spacing to value calculated by the XMTI000.
Repeat Section 3.6.6, "Channel X Programming” for all channels.

This completes the programming for flow measurements. All further steps involve calibrating meter for accurate
velocity and sound speed measurements. Exit programming by pressing [ESC] until Save options are displayed
on the menu. Highlight [Save] or [Save & Logout] and Press [ENTER] to save settings. The meter will not use the
changed setting to make measurements until the settings are explicitly saved.

Make sure your pipe is full and there is no flow. Before you proceed to Section 3.6.6.3, "Programming Advanced
Channel Settings”, allow for a 5-minute zero flow stabilization time.

If your transducers need to be installed with a spacing different than that calculated by the XMTI000, make
sure it is within 10% of the calculated value. Overwrite the meter calculated [ Spacing] value with installed
Physical spacing.

1Traverse Y,
7%,

3 Traverses
/////O

7 Traverses 8 Traverses

Figure 48: Traverse Configurations
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®

1 Traverse

Spacing

2 Traverses

Figure 49: Spacing

4 Programming > Prigram/Channel 1 Install Type/Clamp-on Transducer Number
.| o | | - o -
—— Placement — special P— #16 (C-PT-10-H)
Channel 2 % Advaiced X p orx|  #17(C-PT-20-H)
Channel 3 #23 (C-LP-40-HM) ¥
v o
Install Type/Clamp-on Clamp-on/Special Transducer Frequency
s | — | :
° - — Static Tw Z
X Nom. Wedge So$ vorX|e
Wedge Angle v 1 MHz il
v oS
Prigram/Channel 1 CH #1/Transducer No. Of Traverses TJ:I I?ﬁruverses
v %
Transducer = _ RN _ — 2
JPlacement | «—— Sspacing — 2 [orx] [ x 1UNDO [ ]SAVE
i X % v orX|
Operator Access or Higher Aducnced [» IMOVE [* ]ALTER
v A
Prigram/Channel 1 CH #1/Advanced Delta T Offset [:Ji:t: T Offset
v I ns
. <) o
Transdcer | oommm [ —
Placement .x_ The | ——] 0.02 ns m [ x JUNDO [ v ]SAVE
- Peak Detection % [«» 1 MOVE [y JALTER
v o
CH #1/Advanced Peak Detection Peak Detection lﬁ:‘; TOffset
v T ons
Delta T Offset | | S —— o~
Thc o Automatic c—x -80 % ‘—‘/Drx [ x 1 UNDO [r ] SAVE
Peak Detection] [4>IMOVE (4% )ALTER

Figure 50: Channel Programming (Transducer, Placement and Advanced)
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3.6.6.3 Programming Advanced Channel Settings
. Refer to Clamp-on Calibration procedure for calibrating zero flow [Delta-T Offset].
2. Referto Section 3.6.7.1 Fluid Speed of Sound Calibration for Calibrating sound speed.

3. Scroll and highlight [Peak Detection] and press [ENTER]. Select [Automatic] for the meter to automatically pick
the [Peak %]. If you frequently see E6: Cycle Skip errors, please contact Factory.

3.6.7 Fluid Speed of Sound Calibration

In order to perform Speed of sound (SOS) calibration it's necessary to install PanaView™ Plus PC Software

application version 1.2.0 or later. SOS calibration procedure is described in the CAL-TRIM-TEST section of PanaView™
Plus Help manual which can be launched from application’s main menu.

The XMTI000 can calibrate the fluid speed of sound (SOS) after installation, provided the operator knows the fluid SOS
under the current flow conditions. The measured fluid SOS should be within the accuracy specification after following
the standard installation procedures. This SOS calibration is for fine-tuning of the XMTI000 meter under the on-site
installation conditions and maintaining the high accuracy performance.

3.6.7.1  Fluid SOS calibration procedure

SOS calibration will be done on each channel. After calibration, the measured SOS from each channel, and the
composite channel, shall read within #1 ft/s (or 0.3 m/s) of expected value. Calibrate the fluid SOS as per below
procedure.

Calibration Procedure:

1. Open Panametrics PanaView™ Plus. Click on [Connect].
2. Select instrument model and communication Port.

Access Level
Operator

Password

Change Access Level

Change Password

Disconnect

Figure 51: PanaView ™Plus screen

3. Click on [CONNECT TO INSTRUMENT].
4. change [Access Level] to Operator and enter respective [Password]. Click on [Change Access Level].
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Connect to Meter

Instrument Model *

XMTI000 v
Connection Type *
Serial RS-485 e

Communication Port * Node id *

COMI - 1

Baud Rate * Parity *

15200 - Even -

Data Bits * Stop Bits *

8 e 1 e

Language *

English -
Connect

Figure 52: PanaView™ Plus screen - Access Level

5. Click on [Cal-Trim-Test]. Expand the [SOS calibration] parameter.

TMooo!

98 Dashboard Cal Trim Test

B mstumentio 505 Calibration .

XMTI000 | v440 | Factory.

% Configuration A setore

A Units
50s Caiibration

~ Monitor
al Signals
B togs

@ rep

Figure 53: SOS calibrations

Depending on the path configuration, the SOS values for SOS Measured (composite), SOS Chl, SOS Ch2, SOS Ch3 will

be displayed and dynamically updated.

6. Enter the expected SOS value for your specific flow conditions in [SOS Actual] to fine-tune the meter for all its

channels.
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7. Click on Trim button to trim the values added in [SOS Actual]
8. Click on [Save CAL TO METER], the displayed SOS values shall be updated accordingly.
9. Acceptance Criteria: = 1ft/s or 0.3 m/s.

3.7 Main Program - Programming (Wetted)

The options in the Programming Page should be selected to best suit your application. The configurations selected in
programming page are critical for accurate flow measurements. Incorrect programming settings can give
erroneous measurements and impact accuracy.

Note: Consult the factory or Panametrics Services if you are unsure of the appropriate settings for your
application.

IMPORTANT: The configurations in the Programming page are pre-selected to best suit your applications. Consult
the factory or Panametrics Services before changing any of these settings. Modifying any of the settings
can give erroneous measurements and impact accuracy.

3.71 Programming the Pipe

The Pipe menu allows the user to specify all pipe parameters that are required to ensure accurate ultrasonic flow
rate measurements. Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Programming page.

1. Highlight [Composite] and press [ENTER]. Then Select [Pipe] and press [ENTER].

2. Pipe dimensions like [Outer Diameter] (OD), [wall Thickness] and [Inner Diameter] (ID) can be programmed in
this menu.

Note: The measurement units used for pipe size parameters depend on the choices made in the Section 3.4.1,
"Selecting Units".

4 Programming » Prigram/Composite Pipe Pipe Size Pipe 0D Pipe 0D
- h - — TER - R AN i
Channel 1 Fluid P et 3.50
Clm‘lqne\z %] Path X 1 PP‘I[JE‘\-“SJH Thickness T 350 in ol (% uNDO T v ISAVE
Channel 3 Limits v pe [> MOVE [* JALTER
v A
Prigram/Composite
Fluid A
Path
Limits 5
v Operator Access or Higher

Figure 54: Pipe Programming

3.7.2 Programming the Fluid

The Fluid menu (see Figure 55) allows the user to specify all the parameters of the fluid flowing through the pipe that
is required to ensure accurate ultrasonic flow rate measurements. Use steps as in Section 3.3.2, "Log-in and Primary
Pages” to navigate to the Programming page.

1. Select [Composite] and press [ENTER]. Scroll down, select [Fluid] and press [ENTER].

2. Select [Density], press [ENTER] and program the actual density [Density (Act)] and reference density [Density
(Ref)] of the process fluid.

3. Then select [Kinematic Viscosity], press [ENTER] and program the kinematic viscosity of the process fluid.

4. Then select [Tracking] option. The tracking window is used to scan through the speed of sound range
programmed to detect the signal when the user is unsure of the fluid sound speed. The meter also supports a list
of standard fluid types. If the process fluid is not listed in standard fluids list and if you are unsure of the fluid
sound speed, set tracking window to On and program the minimum and maximum sound speed range to scan.
Tracking window should be set to On.

5. For standard fluids list (see Table 15) supported in the meter, the minimum, maximum and nominal sound
speeds are automatically selected.
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6. Also program the process [Fluid Temperature] and [ Ambient Temperature] see Section 3.7.5, "Programming

Advanced Settings".

IMPORTANT: Consult the factory before setting Tracking Window to Off.

Table 21: Standard Fluid List

Tracking ON Tracking OFF

Other Other
Water (0 to 260°C) Water (0 to 260°C)
; o H o
Qil 22°C Qil 22°C
Sea Water
Lube Oil
Crude Oil
Methanol (20°C)
Ethanol
Freon R12
Diesel
Gasoline
Liquid Nitrogen (-199°C)
dprogomming B | | Prigram/Composite ] Fwid Density Density (Act) Density (Act)
hﬁ i ] pipe 4 A | v ) v =] NI LbyFess
Channel 1 P 1 ¥ Kinematic Viscosity ] i = PrR 62.4
Eg’ = Path |~ T:ntkmg iscosity % Density [Ref) ] 624 Lo/Ftr3 B0l [x JUNDO [ ISAVE
. Limits Li [«> IMOVE [+ JALTER
v -~ . 4 Y
Prigram/Compasite Fluid Kinematic Viscosity Fi% Fixed KV
Fluid a Density v v e — 4 UNIT: cSt
Path - + [T " -
Limits . itk = s 10 ot [Fond [ Junco 1+ 1save
> MOVE [ JALTER
. -~
Fluid Fluid/Tracking Fluid Type Fluid Type/Standard
Density . om [ v fater (0 10 260 C)
Kinematic Viscosity - off P \‘u:alcr[U t0100C)
x Corx| NG
OIL
v A
Fluid Type Soundspeed Limits Min Soundspeed TI?|$M?|“/Speed
7’ v NIT: ft/s
Standard B 1 cuncpecd — 3600.00
o . —]  MoxSoundspeed 1 360000 fis [ [x JUNDO [ ISAVE
Operator Access or Higher % [** JMOVE [ JALTER
v A
Fluid/Tracking Fluid Type Fluid Type/Standard .
On = * 2 Sea Wat
E ea Water
- Bl X Other Torx| oilRza .
Crude il
v S
Fluid Type Nominal Soundspeed Nominal Soundspeed ':m'lﬂ_[iﬂﬂ |n5?”m5peed
v % NIT: s
Standard — | (TS 3600.00
5 i - 1 360000 ft/s &= orx] [ IUNDO [ ¥ JSAVE
[+ JMOVE [ JALTER
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3.7.3 Programming the Path Configuration

Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Programming page. Refer to Figure 56 for
the Path configuration options.

. Select [Composite] and press [ENTER]. Scroll down and select [Path] and press [ENTER].

2. Select [Path Configuration], [Path Weights] and [Path Error Handling].
3. Path Weights are used in Composite flow velocity calculations as in the following equation:

VEJOCI't_VCompastte =

((Velocitycp, x PathWeightcy,) + (Velocityen, x PathWeightcy,) + (Velocityeps % PathWeightcys))

(PathWeightcy, + PathWeight,, + PathWeight ,z)

4. If Path Error Handling is set to On, the meter will continue to provide measurements even if one or two channels
are in error. Unless, all three channels are in error the flow measurement continues.

4 Programming >

Prigram/Composite
Pipe

Path

Path Configuration/Std
1Tilted Diameter (TD)

Fluid
Channel 1 p— Path Weights 2 Path(TD-TD)
Ehannel ¢ * - Path Error Handling |/ orx]
Limits
Prigram/Composite Path Path Weights CH #1/Path Weight CH #1/Path Weight
Fluid Path Configuration v Channel 1] Y1 iv1/path Weight [l B 630
Path o 20 %
Limits o % ?'”””ml% " orx] [% TUNDO [ JSAVE
Path Weights hannel 3 < (> MOVE [ JALTER
v o
Path 4 Path Error Handling
: Path Configuration = .o
Operator Access or Higher Path Weights — ?
— ¥'orX

3.7.4 Programming the Flow and Diagnostic Limits

Figure 56: Path Configuration

Use steps as in Section 3.3.2, "Log-in and Primary Pages”to navigate to the Programming page. Refer to Figure 57 for
the Limit selection options.

1. Select [Composite] and press [ENTER]. Scroll down and select [Limits] and press [ENTER].

2. Program the minimum flow velocity in [Min Velocity] and maximum flow velocity in [Max Velocity].

3. Program the appropriate velocity warning limits in [Min Vel Warn Limit] and [Max Vel Warn Limit]. The values
programmed in the warning limits should be tighter than those programmed in [Min Velocity] and [Max
Velocity] for early warning indications on the LCD and Errors.

4. To cutoff the near zero measurements program an appropriate value in [Zero Cutoff].

+ In order to see stable averaged flow, program the time window for which flow should be averaged in [Flow
Averaging]. For example if a value 16 is programmed in for [Flow Averaging], the flow value will have the
average of the last 16s of flow values. This allows the flow values on the display and the outputs to be less

noisy.

5. Ifin Section 3.7.2, "Programming the Fluid", Tracking was selected as OFF, program the [Soundspeed Error %]. This
configuration will be used to validate if the measured sound speed is within the programmed range of the
nominal sound speed. In case the measured sound speed is outside the [Soundspeed Error %] of the nominal
sound speed a E2: Soundspeed Error is reported.
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Figure 57: Flow and Diagnostic Units

3.7.5 Programming Advanced Settings

Use steps as in Section 3.3.2, "Log-in and Primary Pages” to navigate to the Programming page. Refer to Figure 58 for
the Path configuration options.

1. Select [Composite] and press [ENTER]. Scroll down and select [Advanced] and press [ENTER].

2. Select [Inputs] and set the process ;Fluid Temperature]. The Fluid temperature can be either fixed/static
(average process fluid temperature) or can be live values read from an Analog input or RTD (available as an
option).

3. Also set the [Ambient Temperature].

4. The [Transmit Voltage] should be set based on the viscosity of the process fluid and Pipe size. High viscous fluids
or large pipe sizes may need high voltage setting for signals to pass through.

5. Choose the [Refresh Rate] based on how fast you want the meter should make a measurement. The refresh rate
selection will not change the update rate on the Analog or Digital outputs. The Analog output and Digital outputs
are always updated at 4Hz.

6. This completes the basic programming options that may need to be updated based on flow application.

Advanced programming is already done at Panametrics Factory and during commissioning. Exit programming
by pressing [ESC] until Save options are displayed on the menu. Highlight [Save] or [Save & Logout] and Press
[ENTER] to save settings. The meter will not use the changed setting to make measurements until the settings
are explicitly saved.

4Programming B PriFgrur_n/Compusite ) Advanced Inputs Temperature Fluid Temperature Fluid Temp/Active
v v A v v v ¥ _ T
e ot ] e e IR Termperature [ N Y e R R ¥ AN-/RTD-1
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3.8 Calibration

This menu is used to Calibrate the XMTIO00 meter to another flow rate reference. Use steps as in Section 3.3.2, "Llog-in
and Primary Pages”to navigate to the Calibration page.

Note: Use either [Meter Factor] or [K-Table], do not use both at the same time.

Scroll and highlight [Meter Factor] and press [ENTER]. Meter Factor is a single multiplier that is applied to the
Composite Velocity measurement. The default value is 1.0 and if a single factor would suffice to bring the velocity
range measured towards another flow rate reference, this option is used. If a single factor is insufficient to cover
the flow velocity range or viscosity range use K-Table option.

If using [Meter Factor], skip the following steps, otherwise Scroll and highlight [Calibration Mode] and press
[ENTER]. The meter supports Gate(Totalizer) or Frequency Output Calibration methods.

a. If Gate(Totalizer) is chosen, connect the Gate inputs to El and E2 test points found on the bottom left front side of
the main PCB once the front cover is removed.

b. If Frequency Output is used for calibration, set the [Measurement Type], its corresponding [Base Value], [Full
Value], and respective [Base Frequency], [Full Frequency]. Set a [Test Frequency] value to test the Frequency
Output connection before starting Calibration.

Scroll and highlight [Calibration Type] and press [ENTER]. The calibration type can be set to either Velocity or

Reynolds number. Depending on the selection the K-Table points will be updated to accept Velocity or Reynolds

number entries. [no content intended for this page]

Scroll and highlight [Reset K-Table] and press [ENTER]. Select the table to reset. You can choose to reset all
tables, or composite K-Table or any specific channel K-Table.

Scroll and highlight [K-Table Selection] and press [ENTER]. The default option is Off. For “as found” calibration
leave the [K-Table Selection] as OFF. After completion of the “as found” calibration and identifying the K-Factor
values for each calibration point, select [Composite] table or [Channel] table option.

Scroll and highlight [No. of Points] and press [ENTER]. Enter the number of points to enter in the K-Table.

Scroll and highlight [K-Table] and press [ENTER]. Select each point and update the [Velocity] or
[Reynolds Number] and its corresponding [K-Factor]. These points define a calibration curve for the XMTI000.

Note: [K-Table] Velocity or Reynolds number (Point #1 to Point #20) should be entered in ascending order for the
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[no content intended for this page]
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Chapter 4. Error Codes and Troubleshooting

4.1 Introduction

The XMTI000 flow transmitter is a reliable, easy to maintain instrument. When properly installed and operated, as
described in Chapter: Installation, the meter provides accurate flow rate measurements with minimal user
intervention. However, if a problem should arise with the electronics enclosure or transducers, this chapter explains
how to troubleshoot the XMTI000 flow meter. Indications of a possible problem include:

- Display of an error message on the LCD screen, PanaView™ Plus PC software, or HART

«  Erratic flow readings

- Readings of doubtful accuracy (e.g, readings that are not consistent with readings from another flow measuring
device connected to the same process).

If any of the above conditions occur, proceed with the instructions presented in this chapter.

Note: For high electrical noise areas, it is recommended that you use the “CE Marking Compliance” section on
page 5.

4.2 Error Classification and Error Codes

The XMTI000 electronics includes two or more subsystems. The Transmitter, Flow Measurement unit and/or Option
I/O. The purpose of the Error codes and string is to convey to the operator about the issues in the specific subsystem.
The communication error indicates that the Transmitter subsystem has lost communication with Flow measurement
sub-system or the Option I/O sub-system.

Errors in XMTIOO0O0 are classified into 5 types as indicated in the table below:

Table 22: XMT1000 error classification

Error Classification Error Number Subsystem
Flow Errors E, where n is the Error number Flow subsystem
System Errors S Where nis the Error number | Transmitter or Flow subsystem
Communication Errors Cp Where n is the Error number | Transmitter to Flow or Option I/o
Transmitter Errors X Where n is the Error number Transmitter subsystem
Option I/O Errors A, Where n is the Error number  Option 1/O subsystem

If a problem occurs with the electronics or transducers, a built-in error code message system greatly simplifies the
troubleshooting process.

All the possible XMTI000 error code messages are discussed in this chapter, along with the possible causes and the
recommended actions. When an error code is generated, it will appear in the lower left corner of the LCD screen, as
discussed in Chapter 3, “Programming”.

If an error message appears on the display screen during operation of the XMTI000, refer to the appropriate section
of this chapter for instructions on how to proceed. You may be asked to contact Panametrics. Providing all of the
diagnostic data and parameter information as in the Diagnostics Data Table prior to calling your local sales or
service center will help to speed up the issue resolution.

In addition to the local display, error messages are provided in the relevant Modbus register using bit-field
representation. For the location of the appropriate register, see Appendix C, "Error code bit-field representation’.
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4.3 Flow Errors (E-Errors)

4.3.1 General Guidelines for Troubleshooting Flow Errors with Error codes

If the Error code on the LCD or PanaView™ Plus PC software indicate E22: SingleChAccuracy or E23: MultiChAccuracy,
refer to the appropriate section below. Also, refer to Table 23 below for causes and recommended actions for each
Error code.

4.3.1.1 Single Channel Error
If only one channel is in error, the most likely causes are:

1. Incorrect programming on Error Limits or flow condition changes that now make previous programming invalid.
2. Defective/Damaged cables, transducers, incorrect physical spacing, couplant, buffer or electronics.

After you have tried eliminating/correcting for any most likely causes mentioned above, if error still exists, also check
Process/flow conditions such as:

1. Excessive turbulence.

2. Discontinuities in fluid characteristics such as multi-phase flow, flashing, pockets of gas, presence of bubbles or
solid particles, cavitation or rapidly changing fluid type.

3. Extreme fluid properties, such as pressure or temperature.
4. Wax build-up inside the pipe.
5. Half-full pipe.

4312 Multi-Channel Error
If more than one channel is in error, the most likely cause is changes in process/flow conditions such as:

1. Excessive turbulence.

2. Discontinuities in fluid characteristics such as multi-phase flow, flashing, pockets of gas, presence of bubbles or
solid particles, cavitation or rapidly changing fluid type.

3. Extreme fluid properties, such as pressure or temperature.
4. Wax build-up inside the pipe.
5. Partially filled pipe.

After you have tried eliminating/correcting for any most likely causes mentioned above, if error still exists, also check:

1. Incorrect programming on Error Limits or flow condition changes that now make previous programming invalid.
2. Defective/Damaged cables, transducers, incorrect physical spacing, couplant, buffer or electronics.

In case you are unable to clear the errors, collect diagnostic data and parameter information for each channel in the
Diagnostics Data Table prior to calling your local sales or service center.

4.3.1.3 Viewing Channel Specific Error/Warnings

To indicate the health of the meter, XMTIO00 has built-in Error codes. The Channel specific errors are very critical in
determining the corrective actions required. Figure 60 below shows the steps to view current channel specific
errors/warnings. The description of the Error Codes and the recommended actions are provided in Table 23 below.

Velocity & Main Menu Flow Info Errors/Warning 1/1
v Display Format “ ¥ v i E23: MultiChAccuracy
0000 Program I Ch 1 Flow Info E:; Ei ::2 ::z:
m/s K X v i % Ch 2 Flow Info " e 51.- i Ermr-l
Flow Info Ch 3 Flow Info 3 1

Figure 60: Viewing Current Channel Specific Errors
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Table 23: Flow Error description and Recommended Actions

Problem

The Signal to Noise ratio
is low

Cause

The acoustic signal from the
process is very weak. This
could be due to bubbles,
other fluid conditions, an
empty pipe, broken cables,
transducers, couplant or
buffers

Recommended Action

Check if the Active Tw measurement
on upstream and downstream
transducers is valid. If Active Tw
measurement is valid then this error is
an indication of the problem with the
process conditions.

If Active Tw measurement is not valid
then check the value entered in SNR
Min Error Limits option (Refer to
Chapter 3, “Programming”). Also, refer
to “Fluid and Pipe Problems” and
“Transducer Problems” sections to
correct for any issues

E2: Soundspeed

The measured sound
speed exceeds
programmed limits

The error may be caused by
incorrect programming, poor
flow conditions or poor
transducer orientation. It
may also occur if signal
quality is poor

Compare the measured sound speed
to programmed nominal values for the
process fluid and correct any
programming errors. Refer to “Fluid
and Pipe Problems” and “Transducer
Problems” sections to correct for any
issues. In case you are unable to clear
the errors, gather the required
diagnostics before contacting
Panametrics

E3: Velocity Range

The measured velocity
exceeds programmed
limits

This error may be caused by
incorrect programming, poor
flow conditions and/or
excessive turbulence

Make sure the actual flow rate is within
the programmed Error limits (Referto
Programming Chapter). Refer to “Fluid
and Pipe Problems” and “Transducer
Problems” sections to correct any
issues

E4: Signal Quality

The signal quality is
lower than the
programmed limits

This means the signal shape,
upstream to downstream
reciprocity, or signal
correlation value has fallen
below the correlation peak
limit. The cause is usually the
same as E6 or E5

Make sure the Signal Quality is greater
than the programmed Error limits
(Refer to Programming Chapter). Refer
to “Fluid and Pipe Problems” and
“Transducer Problems” sections to
correct any issues. Gather required
diagnostics data before contacting
Panametrics

ES: Amplitude

The signal amplitude
exceeds the
programmed limits

This error may occur due to
high signal attenuation or
amplification due to
changes in fluid properties,
transducer, buffer and/or
couplant issues

Make sure the amplitude is within the
programmed limits.

If the gain is negative and Amplitude >
32, change the Transmit Voltage to
“Low”. If it is still negative, enable
Attenuator. Do not enable Attenuator if
the Transmit Voltage is high.

If the gain is greater than 35 dB,
change the Transmit Voltage to “High”
(Refer to Programming Chapter). Refer
to “Fluid and Pipe Problems” and
“Transducer Problems” sections to
correct any issues. Gather required
diagnostics data before contacting
Panametrics

PanaFlow™ XMTI000 User's Manual

69



Chapter 4. Error Codes and Troubleshooting

Table 23: Flow Error description and Recommended Actions(Continued)

Error Code Problem Cause Recommended Action
E6: Cycle Skip A cycle skip is detected |This is usually due to poor If this error is caused by changes in
while processing the signal integrity, possibly flow rate, this error will be auto
signal for measurement |because of bubbles in the corrected when flow rate stabilizes
pipeline, sound absorption  |afterinitial acceleration. But, if the error
by very viscous fluids, or stays refer to “Fluid and Pipe Problems”
cavitation section to correct any issues. Check
Threshold Peak percentage, and
gather required diagnostics data
before contacting Panametrics
E15: Active Tw The Active Tw A transducer, cable is Refer to “Transducer Problems”

measurement is invalid

damaged, or a transducer
needs to be re-coupled. This
may also be due to incorrect
programming, or extreme
process temperatures

sections to correct any issues. In case
you are unable to clear the errors,
gather required diagnostics before
contacting Panametrics

E22: Single Channel
Accuracy

One of the
measurement channels
isin error

One measurement channel
is in error; accuracy of the
measurement may be
compromised because the
meter might be using a sister
chord substitution

Check individual channel errors, refer
to this table for recommended actions
to correct channel errors

E23: Multi Channel
Accuracy

Two or more
measurement channels
are in error

Two or more measurement
channels are in error;
accuracy of the
measurement may be
compromised because the
meter is using a sister chord
substitution

Check individual channel errors, refer
to this table for recommended actions
to correct channel errors

E27: Invalid K-Table

K-Table is invalid

The entered K-table is invalid

Check the K-table values and ensure
the Velocity or Reynolds Number in the
table is in ascending order

E28: Software Fault

Software malfunction

This is a Software
malfunction.

This condition is not self-recovering
and will not automatically correct
itself. Try power cycling the meter. If
error persists after power cycle,
contact Panametrics factory.

E29: Velocity
Warning

The measured velocity
exceeds programmed
warning limits

This error may be caused by
incorrect programming, poor
flow conditions and/or
excessive turbulence

Make sure the actual flow rate is within
the programmed Warning limits (Refer
to Programming Chapter). Refer to
“Fluid and Pipe Problems” and
“Transducer Problems” sections to
correct any issues

E31: Not Calibrated

The flow meter has not
been calibrated

The flow meter has not been
calibrated at the factory and
hence not making
measurements. Please
contact Panametrics factory

The condition is not self-recovering
and will not automatically correct
itself. Contact Panametrics factory to
get more information on the meter
setup
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4.4 Fluid and Pipe Problems

If preliminary troubleshooting with the Error Code Messages and the Diagnostic Parameters indicates a possible
problem, proceed with this section. Measurement problems fall into two categories:

«  Fluid problems
«  Pipe problems

Read the following sections carefully to determine if the problem is related to the fluid or the pipe. If the instructions in
this section fail to resolve the problem, contact Panametrics for assistance.

4.41 Fluid Problems

Most fluid-related problems result from a failure to observe the flow meter system installation instructions, as
described in Chapter: Installation.

If the physical installation of the system meets the recommended specifications, it is possible that the fluid itself may
be preventing accurate flow rate measurements. The fluid being measured must meet the following requirements:

«  The fluid must be homogeneous, single-phase, relatively clean and flowing steadily.
Although a low level of entrained particles may have little effect on the operation of the XMTI1000, excessive
amounts of solid particles will absorb or disperse the ultrasound signals. This interference with the ultrasound
transmissions through the fluid will cause inaccurate flow rate measurements. In addition, temperature
gradients in the fluid flow may result in erratic or inaccurate flow rate readings.

«  The fluid must not cavitate near the measurement point.
Fluids with a vapor pressure relatively close to process pressure may cavitate near the measurement point.
Cavitation can usually be controlled through proper system design.

«  The fluid must not excessively attenuate ultrasound signals.
Some fluids, particularly those that are very viscous, readily absorb ultrasound energy. In such a case, signal
warning and error message will appear on the display screen to indicate that the ultrasonic signal strength is
insufficient for reliable measurements.

«  The fluid soundspeed must not vary excessively.
The XMTI000 will tolerate relatively large changes in the fluid sound speed, as may be caused by variations in
fluid composition and/or temperature. However, such changes must occur slowly. Also, fluctuations in fluid
sound speed due to changes in temperature will likely recover independently. Rapid fluctuations in the fluid
sound speed, to a value that is beyond + 20% from that programmed into the XMT1000, will result in erratic or
inaccurate flow rate readings. This may occur when changing batch fluids.

Note: Refer to Chapter 3. Programming, to make sure the appropriate soundspeed is programmed into the meter.

4.4.2 Pipe Problems

Pipe-related problems may result from improper choice in meter location or errors in programming. The following
may result in problematic installations:

«  The collection of material at the transducer location(s).
Accumulated debris at the transducer locations will interfere with the transmission of the ultrasound signals. As a
result, accurate flow rate measurements are not possible. Realignment of the transducers often corrects these
problems but, in some cases, wetted transducers must be used. Refer to Chapter: Installation for more details on
proper installation practices.

« Inaccurate pipe measurements.
The flow rate measurement accuracy relies greatly on the accuracy of the programmed pipe dimensions.
Measure the pipe wall thickness and diameter with the same accuracy desired in the flow rate readings. Also,
check the pipe for dents, pitting or rough surfaces, eccentricity, weld deformity, straightness and other factors
that may cause inaccurate readings. Refer to the Chapter. Programming, for instructions on entering the pipe
data.

« The inside of the pipe or pipe is not sufficiently clean.
Excessive buildup of scale, rust or debris inside the pipe will interfere with flow measurements. Generally, a thin
coating or a solid well-adhered build up on the pipe wall will not cause problems. Loose scale and thick coatings
(such as tar or oil) will interfere with ultrasound transmission and may result in incorrect or unreliable flow rate
measurements.
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4.5 Transducer Problems

Ultrasonic transducers are rugged, reliable devices. However, they are subject to physical damage from mishandling
and chemical attack. The following list of potential problems is grouped according to transducer type. Contact
Panametrics if you cannot solve a transducer-related problem.

45.1 Transducer Problems

+ Internal Damage: An ultrasonic transducer consists of a ceramic crystal bonded to the transducer case. The
bond between the crystal and the case or the crystal itself may be damaged by extreme mechanical shock
and/or temperature extremes. Also, the internal wiring can be corroded or shorted if contaminants enter the
transducer housing.

« Physical Damage: Transducers may be physically damaged by dropping them onto a hard surface or striking
them against another object. The transducer connector is the most fragile part and is most subject to damage.
Minor damage may be repaired by carefully bending the connector back into shape. If the connector can not
be repaired, the transducer must be replaced.

IMPORTANT: Transducers must be replaced in pairs. Refer to Chapter 3, “Programming”, to enter the new transducer
data into the meter.

4.6 System Errors (S-Errors)

These errors are from the Flow subsystem. The system errors have 4 types of information.

1. Indicator
2. Warning
3. Error
4. Fault

The indicator is just a notification to the operator, no action is needed. The warnings are usually indicative of an
operator error. Errors indicate failures that need attention. Operator should perform recommended actions to
recover from these errors. Faults are usually indicative of more serious failures related to background hardware /
software integrity checks performed by XMTI000 meter. See the table below for error codes, error messages, error
type and recommended actions.

Table 24: System Error Description and Recommended Actions

Error Code Error Message Description / Recommended Action

S1: In Config Mode In configuration mode indicator |Indicator: This is displayed when a user has logged
in to either Operator, Admin or Factory access level.
The indicator will clear automatically when the user
logs out or saves the configuration changes

$2: Invalid User Invalid user warning Warning: The passcode entered for access level is
incorrect. Please log in with the correct access level
and passcode

S3: Invalid Request Invalid request warning Warning: An invalid coommunication packet was
received and discarded. Or, the requested operation
is invalid. Please send a valid packet or operation

request
S4: Invalid Param Range  |Invalid parameter range Warning: The value programmed for the parameter
warning was out of range and hence discarded. Please enter
a valid range
S5: Unsupported This parameter is not supported |Warning: A read or write request to an unsupported
Parameter parameter was received
S6: Flow Measurement One or more flow measurement |Error: One or more flow measurement channels are
channels are in error in error; accuracy of the measurement may be
compromised. For more details please check flow(E)
errors

S7: Persistent Param CRC |Persistent parameter CRC fault |Fault: Persistent parameter CRC failed. Try power
cycling the meter. If error persists after power cycle,
contact Panametrics factory
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Table 24: System Error Description and Recommended Actions(Continued)

Error Code
S1: Clock Frequency

Error Message
Clock frequency error

Description | Recommended Action

Fault: Input clock frequency failure. Try power cycling
the meter. If error persists after power cycle, contact
Panametrics factory

S12: CPU

CPU error

Fault: CPU registers have stuck bits. Try power
cycling the meter. If error persists after power cycle,
contact Panametrics factory

S13: Invariable Flash
Memory

Flash memory fault

Fault: Flash memory test failed. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

S14: Invariable SRAM

Invariable SRAM fault

Fault: Invariable SRAM memory test failed. Try power
cycling the meter. If error persists after power cycle,
contact Panametrics factory

S15: Variable Memory

Variable SRAM fault

Fault: Variable SRAM test failed. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

S16: FPGA Config

FPGA configuration error

Fault: FPGA configuration validation failure. Try
power cycling the meter. If error persists after power
cycle, contact Panametrics factory

S17: Temperature

Temperature error

Error: Temperature of the electronics is outside the
pre-defined operating range. Make sure that the
ambient temperature is not outside the meter
operating range

S18: Driver Fault

Driver failure

Fault: Driver failure. Try power cycling the meter. If
error persists after power cycle, contact Panametrics
factory

S19: Watch Dog Failure

Watch dog failure

Fault: Watch dog test failed. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

S21: Stack Overflow

Stack overflow

Fault: Stack overflow. Try power cycling the meter. If
error persists after power cycle, contact Panametrics
factory

$22: Sequence or Window
Watchdog

Sequence failed

Fault: Sequence failure detected. Try power cycling
the meter. If error persists after power cycle, contact
Panametrics factory

S23: Initialization Failed

Initialization failed

Error: Initialization failed. Please verify all the
configuration parameters. If error persists, contact
Panametrics factory

S24: DSP Hardware Errors

DSP hardware failed

Fault: DSP hardware failure detected. Try power
cycling the meter. If error persists after power cycle,
contact Panametrics factory

S25: DSP Exception

DSP exception

Fault: DSP exception. Try power cycling the meter. If
error persists after power cycle, contact Panametrics
factory

S26: Default ISR

Exception within the ISR

Fault: Exception within the ISR. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

S27. DSP Reset ISR

Exception within the DSP ISR

Fault: Exception within the DSP ISR. Try power cycling
the meter. If error persists after power cycle, contact
Panametrics factory

$28: Software Fault

Software malfunction

Error: Software malfunction. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factor
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Table 24: System Error Description and Recommended Actions(Continued)

Error Code

$29: Output A Loop Open!

Error Message

SIL Analog Output Open Error

Description | Recommended Action

Fault: SIL Analog Output is disconnected. Connect
the SIL Analog output and try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

S30: Flash Save Failed

Save to Flash Failed

Error: Request to Save failed. Try again. If error
persists, contact Panametrics factory

4.7 Communication Errors (C-Errors)

The communication error indicates that the Transmitter subsystem has lost communication with Flow measurement
sub-system or the Option I/O sub-system.

Table 25: Communication Error Description and Recommended Actions

Error Code
C1: Flow COMM Error

Error Message

Flow board communication error

Description | Recommended Action

Transmitter cannot communicate to the flow
measurement unit. Try power cycling the meter. If
error persists after power cycle, contact Panametrics
factory

C2: MODE MISMATCH

Mode Mismatch Error

Fault: Mode Mismatch Error, Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

C3: Option /O COMM Error

Optional I/O subsystem
communication error

Transmitter cannot communicate to the Optional I/O
in Slot-2. Try power cycling the meter. If error persists
after power cycle, contact Panametrics factory

4.8 Transmitter Errors

These errors are from the Transmitter subsystem. Should you encounter one of the Transmitter Errors, follow
recommended actions as indicated in Table 26 and contact Panametrics factory.

Table 26: Transmitter Error Description and Recommended Actions

Error Code
X1: MCU RAM Error

Error Message
Transmitter RAM Fail

Description | Recommended Action

Memory test on transmitter RAM failed. Try power
cycling the meter. If error persists after power cycle,
contact Panametrics factory

X2: MCU Flash CRC Error

Flash memory test failed

Flash memory test failed. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

X7: MPU not Detected

No flow board detected

Flow board is not detected by the transmitter. Try
power cycling the meter. If error persists after power
cycle, contact Panametrics factory

X12: System Command
Fail

System command failed

System command failed. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

X13: Get GUI Node Fail

Failed to generate GUI

Failed to generate GUL Try power cycling the meter. If
error persists after power cycle, contact Panametrics
factory

X14: Node Memory Fail

GUI node memory failed

GUI node memory failed. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

X15: Font API Initialize Fail

Failed to generate font

Failed to generate font. Try power cycling the meter.
If error persists after power cycle, contact
Panametrics factory
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Table 26: Transmitter Error Description and Recommended Actions(Continued)

Error Code
X16: XML File Initialize Fail

Error Message
XML file initialization failed

Description | Recommended Action

XML file initialization failed. Try power cycling the
meter. If error persists after power cycle, contact
Panametrics factory

X17: Disconnect Std Dout

Transmitter Error

Fault: Transmitter Error. Connect the digital input to
meter. If error persists , contact Panametrics factory

X18: Aout(Std) Out Of
Range

Transmitter Out Of Range Error

Fault: Transmitter Out Of Range Error, Configure
analog out with in the range, If error persists, contact
Panametrics factory

4.9 Option I/O Errors

Error Code
Al:AnalogCh(S2:3) Error!

Table 27: Option 1/O Errors Description

Error Message

ADC Channel(s2:3) is not
responding

Description

Analog input /RTD input is not working. If error
persists after power cycle, contact Panametrics
factory

A2:AnalogCh (S2:4) Error!

ADC Channel($2:4) is not
responding

Analog input /RTD is not working. If error persists after
power cycle, contact Panametrics factory

A3:AnalogCh (S2:1) Error!

DAQ Channel (52:1) is not
responding

Analog output (4-20mA) is not working. If error
persists after power cycle, contact Panametrics
factory

A4:AnalogCh (S2:2) Error!

DAQ Channel (52:2) is not
responding

Analog output (4-20mA) is not working. If error
persists after power cycle, contact Panametrics
factory

A6:(S2:3)Ch Not Calibrated

Error occurs when Analog
Input/RTD (S2:3) are not
calibrated

Calibrate the Analog Input/RTD input. If error persists
after calibration, contact Panametrics factory

A7:(52:4)Ch Not Calibrated

Error occurs when Analog
Input/RTD (S2:4) are not
calibrated

Calibrate the Analog Input/RTD input. If error persists
after calibration, contact Panametrics factory

A8: (52:1)Ch Not Calibrated

Error occurs when Analog
Input/RTD (S2:1) are not
calibrated

Calibrate the Analog Input/RTD input. If error persists
after calibration, contact Panametrics factory

A9: (52:2)Ch Not Calibrated

Error occurs when Analog
Input/RTD (S2:1) are not
calibrated

Calibrate the Analog Input/RTD input. If error persists
after calibration, contact Panametrics factory

A10:(S2:3)Input NotConnect!

Analog Input: Error occurs when
(4-20mA) input is not connected
at Channel (S2:3).

RTD Input: Error occurs when RTD
input is not connected or temp
greater than 390 deg C at
Channel (52:3)

Check connectivity for Analog Input/RTD input and
RTD temperature. Try power cycling the meter. If error
persists after power cycle, contact Panametrics
factory

AT1:(S2:4)Input NotConnect!

Analog Input: Error occurs when
(4-20mA) input is not connected
at Channel (52:4).

RTD Input: Error occurs when RTD
input is not connected or temp
greater than 390 deg C at
Channel (52:4)

Check connectivity for Analog Input/RTD input and
RTD temperature. Try power cycling the meter. If error
persists after power cycle, contact Panametrics
factory
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Error Code
A12:(S2:3)Ch OverRange Err!

Table 27: Option 1/O Errors Description(Continued)

Error Message

Exceeds input values. For analog
input (52:3) greater than 2ImA

Description

Ensure analog input current less than 2ImA. Try
power cycling the meter. If error persists after power
cycle, contact Panametrics factory

A13:(S2:4)Ch OverRange Err!

Analog input(S2:4) greater than
2ImA

Ensure analog input current less than 2ImA. Try
power cycling the meter. If error persists after power
cycle, contact Panametrics factory

Al8:SerialNo Error!

Optional 1/O Serial Number Error

Fault: Optional I/O Serial Number Error. Try power
cycling the meter. If error persists after power cycle,
contact Panametrics factory

A24:Aout(S2:1)OutOfRange!

When output from analog
output(S2:1) exceeds 21 mA or
less than 3.6 mA

Check the flow velocity. If velocity is within limits and
error still persists, contact Panametrics factory

A25:Aout(S2:2)OutOfRange!

When output from analog
output(S2:2) exceeds 21 mA or
less than 3.6 mA

Check the flow velocity. If velocity is within limits and
error still persists, contact Panametrics factory

A30:Board Option Err!

Optional I/O Error

Fault: Optional I/O Error. Try power cycling the meter.
If error persists after power cycle, contact
Panametrics factory

A31:(S2:3)Ch UnderRange!

Lesser input values. For analog
input($2:3) between 3.6 mA to
0.25mA

Check input analog current is between 3.6 mA to
2ImA. If error persists, contact Panametrics factory

A32:(S2:4)Ch UnderRange!

Lesser input values. For analog
input(S2:4) between 3.6 mA to
0.25mA.

Check input analog current is between 3.6 mA to
2ImA. If error persists, contact Panametrics factory
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Chapter 4. Error Codes and Troubleshooting

To determine the health of the meter, XMT1000 has built-in diagnostic parameters. Please refer to Table 28 below for
diagnosing any problems with the system. If the meter shows errors and the diagnostics data indicate issues, fill in

the User/Service record appendix before contacting Panametrics factory.

Parameter

Sound Speed

Table 28: Diagnostic Parameters

Description

Measured speed of
sound of the fluid

Good

Under ideal conditions
sound speed should be
within 5 ft/s (1.5 m/s)
between channels.

Depending on flow
viscosity, flow rate, there
can be slightly different
sound speed showing on
different channels. This
could be normal due to
different signal path.

Bad

Under ideal conditions, sound
speed spread of 30 ft/s (9 m/s) or
more between the sound speed
measurement of the channels can
be an indication of a problem with
the pipe installation or any other
different local pipe condition.

SNR Up

Signal to noise ratio of
the upstream
transducer

<2

SNR value between 2 and 5 shall
provide valid measurements but can
be an indication of a problem with the
pipe installation or any other different
local pipe condition. Verify the
clamping fixture alignment, transducer
spacing, transducers, couplant, all the
other connections.

SNR Down

Signal to noise ratio of
the downstream
transducer

<2

SNR value between 2 and 5 shall
provide valid measurements but can
be an indication of a problem with the
pipe installation or any other different
local pipe condition. Verify the
clamping fixture alignment, transducer
spacing, transducers, couplant, all the
other connections.

Gain Up [ Gain
Down

Gain setting

>0 dB and <35 dB

In water applications,
under ideal conditions,
gain should be greater
than 0 dB and less than
20 dB.

For higher viscous liquids,
gain between 20dB and
35 dB is acceptable.

>35 dB or <0 dB

«  Gain spreads of 10dB or more
between the channels can be an
indication of a problem with the
pipe installation or any other
different local pipe condition.

If the gain is negative, change the
Transmit Voltage to “Low”. If it is
still negative, enable Attenuator.
Do not enable Attenuator if the
Transmit Voltage is high.

« If the gain is greater than 35 dB,
change the Transmit Voltage to
IIHighll.
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Parameter
Peak Index Up

Table 28: Diagnostic Parameters(Continued)

Description

Threshold peak of the
upstream transmit
correlation signal

Good
For pipe sizes greater

than 1inch, index should

be between 400 - 700.
«  For pipe sizes less than 1

inch, the index should be

between 150 - 350.

Bad

For pipe sizes greater than 1inch, if
the index <400 or >700 then there is
an indication of problem with
receive window location.

For pipe sizes less than 1inch, if the
index <150 or >350 then there is an
indication of problem with receive
window location.

Peak Index Down

Threshold peak of the
downstream transmit
correlation signal

- For pipe sizes greater

than 1inch, index should

be between 400 - 700.
«  For pipe sizes less than 1

inch, the index should be

between 150 - 350.

For pipe sizes greater than 1inch, if
the index <400 or >700 then there is
an indication of problem with
receive window location.

For pipe sizes less than 1inch, if the
index <150 or >350 then there is an
indication of problem with receive
window location.

downstream transducer

Wall Time Transit time inside the |N.A If the value is negative, then there is an
pipe wall indication of problem with the
configuration parameters.
Lining Time Transit time inside the |N.A If the value is negative, then there is an
pipe lining indication of problem with the
configuration parameters
Signal Quality Up | Signal quality of the >1000 <1000
upstream transducer
Signal Quality Signal quality of the >1000 <1000
Down downstream transducer
Amplitude Up Signal amplitude of the |>14 and <32 >32or<14
upstream transducer
Amplitude Down Signal amplitude of the |>14 and <32 >32 or<14
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Chapter 5. Maintenance and Service

Local requirements may or may not allow field replacement of any components in this flow metering system without
a proper calibration of the entire system at an approved calibration facility. Check with your local Panametrics &
Panametrics Flow meter representative to determine if field replacement of components is allowed.

For Functional Safety installations, it is especially important to consult the Panametrics Flow Meter representative
before changing hardware components, software versions, or even some program parameter settings. Please
consult XMT1000 SIL Safety Manual, section “List of Safety Parameters”, for a list of program parameters and their
potential impact on Functional Safety.

5.1 Spare Parts

If a fault is found with the flow meter electronics, the entire measurement head can be replaced to ensure hardware
and firmware compatibility or possibly specific electronic boards. To ensure that the correct part numbers are
ordered, provide your local Panametrics & Panametrics Flow meter representative with the serial number of the
meter, located as shown on the Part String and Serial Number Tag Plate.

5.2 Installing Replacement Parts

If it is appropriate to replace any component of the flow metering system, the Panametrics & Panametrics Flow
meter field service team is trained and equipped to perform the replacement on-site. Installation of these field
replaceable parts by a Panametrics field service team member will maintain the accuracy of the system and any
applicable warranty. Please consult Panametrics to order the appropriate components and to schedule installation
in the field.
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Appendix A. Specifications

A.1 Operation and Performance

Fluid Types

Liquids: acoustically conductive fluids, including most clean liquids, and many liquids with small amounts of
entrained solids or gas bubbles.

Transducer Types
All liquid wetted and clamp-on transducers.

Pipe Sizes
Standard: 1in. to 76 in. (25 mm to 1930 mm)
Optional: >76 in. (1930 mm) consult factory

Data Logging

Storage standard on meter, up to 10,000 flow date points with 26 parameters per data point (required PanaView ™

Plus software)

Note: Please see other operation and performance criteria with the PanaFlow HT, PanaFlow Z3, PanaFlow LZ, and
PanaFlow LC flowmeter system manualis.

Measurement Parameters

Volumetric Flow, Mass Flow, Flow Velocity and Totalized Flow

Flow Accuracy (Velocity)

Up to +0.3% of reading (achievable when supplied with a complete flow meter system and process calibration).
Accuracy depends on pipe size, installation and humber of measurement paths.

Note: The accuracy statement assumes measurement of a single phase homogeneous liquid with a fully
developed symmetrical flow profile passing through the meter. Applications with piping arrangements that
create an asymmetrical flow profile may require extended piping straight runs and/or flow conditioning for
the meter to perform to this specification.

Repeatability
+0.1% to 0.3% of reading

Range (Bidirectional)
-40to 40 ft/s (-12.2t0 122 m/s)

Meter Turndown
400:1

Optional PC Software

PanaView™ Plus software for added functionality
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A.2 Electronics

Enclosures

Powder coated aluminum or stainless steel (SS316)

Classifications
XMT1000 PanaFlow Transmitter

USA/Canada - explosion-proof class |, division 1, groups B, C, and D

ATEX - Flameproof Il 2 G Ex db IIC T6 Gb; Ta = -45°C to +65°C

FISCO Ex db [ia Ga] IIC T6 Gb; Ta = -45°C to +60°C

I[ECEX - Flameproof Ex db IIC T6 Gb; Ta = -45°C to +65°C

FISCO Ex db [ia Ga] IIC T6 Gb; Ta = -45°C to +60°C
P Flow PF10 UIt ic Liquid Flow Met

USA/Canada - explosion-proof class |, division 1, groups B, C, and D

ATEX - Flameproof Il 2 G Ex db IIB+H2 T6..T3 Gb; Ta = -40°C to +60°C ... +65°C

I[ECEX - Flameproof Ex db IIB+H2 T6..T3 Gb; Ta = -40°C to +60°C ... +65°C
RoHS compliance (Directive 2011/65/EU)
CE Marking (EMC directive 2014/30/EU, LVD 2014/35/EU, ATEX 2014/34/EU & RoHS 2011/65/EU)
WEEE compliance (Directive 2012/19/EU)

Electronics Mounting
Local or remote mounting Paths Three paths

Display
English
128 x 64 mono-color LCD display, configurable for single or dual measurement parameters

Keypad

Built-in magnetic, six-button, lockable keypad

Standard Inputs/Outputs
One 4 to 20 mA isolated output, 600-ohm maximum load

One additional output, may be configured as either pulse, frequency or alarm.

Additonal Inputs/Outputs
Two 4 to 20 mA isolated output, 600-ohm maximum load

Two 4 to 20 mA isolated input or RTD sensor input (Supports PT100: 3 and 4 Wire, PTI000: 3 and 4 Wire)
One additional 4 to 20 mA isolated output (SIL), 600 Ohm maximum load

Digital Interfaces

Standard: RS485/Modbus® Optional: HART® 7.0 protocol, with 4 dynamic variables, includes one additional 4 to 20 mA
analog output NAMUR NE43

Optional: Foundation Fieldbus® FISCO, LAS capable NAMUR NE107 with 5 Al blocks and a PID block
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Power Supplies
Universal 100-240 VAC 50/60 Hz +10% or 12 to 28 VDC

Note: For DC-powered meters, Class 2 rated supplies must be used for the line power.

Cable Entries
%" NPT As-Standard

M20 Via Adapters

Temperature Range
Operating: ~40°F to 140°F (-40°C to +60°C)

Storage: -40°F to 158°F (-40°C to 70°C)

Power Consumption
15 Watts maximum

Wiring Connections

Cable entries include 6 x %" NPT, consult Panametrics for available adapters

General Installation Conditions

Pollution Degree: 2
Installation Category: 2
Altitude: 2000 m

Ingress Protection: IP66/67
Relative Humidity: 10-90% RH

Data Logging

Storage standard on the meter, up to 10,000 flow data points with up to 25 parameters per data point (requires
PanaView™ Plus software)-

A.3 Drawings

Drawings Description

702-2040 XMT1000 wiring details.
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A.4 Wiring Diagram

-01 -02 & -06 -03 & -07
PIN |[DESCRIPTION PIN  |DESCRIPTION PIN  |DESCRIPTION
1 ANALOG 4-20MA OUT1 (+) 1 ANALOG 4-20MA OUTI (+) 1 ANALOG 4-20MA OUT1 (+)
2 ANALOG 4-20MA OUT1 (-) 2 ANALOG 4-20MA OUTI (-) 2 ANALOG 4-20MA OUT1 ()
3 ANALOG 4-20MA OUT2 (+) 3 ANALOG 4-20MA OUT2 (+) 3 ANALOG 4-20MA OUT2 (+)
4 ANALOG 4-20MA OUT?2 (-) 4 ANALOG 4-20MA OUT2 () 4 ANALOG 4-20MA OUT2 ()
5 24V SUPPLY OUTPUT1 5 24V SUPPLY OUTPUTI 5 NO CONNECTION
6 ANALOG 4-20MA IN1 (+) 6 ANALOG 4-20MA INT (+) 6 RTD1 SOURCE (+)
7 ANALOG 4-20MA IN1 (-) 7 ANALOG 4-20MA INT (-) 7 RTD1 VOLTAGE (+)
8 24V SUPPLY RETURN1 8 24V SUPPLY RETURN] 8 RTD1 RETURN
9 24V SUPPLY OUTPUT2 9 NO CONNECTION 9 NO CONNECTION
10 ANALOG 4-20MA IN2 (+) 10 RTD1 SOURCE (+) 10 RTD2 SOURCE (+)
11 ANALOG 4-20MA IN2 (-) 1 RTD1 VOLTAGE (+) 1 RTD2 VOLTAGE (+)
12 24V SUPPLY RETURN2 12 RTD1 VOLTAGE (-) 12 RTD1 VOLTAGE (-)
-04 & -08 -05 & -09 sL
PIN  |DESCRIPTION PIN  |DESCRIPTION PIN  |DESCRIPTION
1 ANALOG 4-20MA OUTI (+) 1 ANALOG 4-20MA OUTI (+) 1 NO CONNECTION
2 ANALOG 4-20MA OUTI () 2 ANALOG 4-20MA OUTI (-) 2 NO CONNECTION
3 ANALOG 4-20MA OUT2 (+) 3 ANALOG 4-20MA OUT2 (+) 3 NO CONNECTION
4 ANALOG 4-20MA OUT2 (-) 4 ANALOG 4-20MA OUT2 (-) 4 NO CONNECTION
5 24V SUPPLY OUTPUTI 5 RTD1 SOURCE (+) 5 NO CONNECTION
3 ANALOG 4-20MA INT (+) 3 RTD1 VOLTAGE (+) 3 NO CONNECTION
7 ANALOG 4-20MA IN1 (-) 7 RTD1 VOLTAGE (-) 7 NO CONNECTION
8 24V SUPPLY RETURN] 8 RTD1 SOURCE (-) 8 NO CONNECTION
9 RTD1 SOURCE (+) 9 RTD2 SOURCE (+) 9 NO CONNECTION
10 RTD1 VOLTAGE (+) 10 RTD2 VOLTAGE (+) 10 NO CONNECTION
11 RTD1 VOLTAGE (-) 11 RTD2 VOLTAGE (-) 1 SIL 4-20MA OUT ()
12 RTD1 SOURCE (-) 12 RTD2 SOURCE (-) 12 SIL 4-20MA OUT (+)
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Table 29: Modbus Map validation XMT1000

Composite Register Address

Channel 1 Register Address

Channel 2 Register Address

Appendix B. Modbdus map validation

Channel 3 Register Address

Category Measurement ":Q:rgigfér?sf Format In Decimal In Hex In Decimal In Hex In Decimal In Hex In Decimal In Hex
Velocity 2 Float 33280 0x8200 34352 0x8630 35376 0x8A30 36400 0x8E30

) Volumetric 2 Float 33282 0x8202 34350 0x862E 35374 Ox8A2E 36398 Ox8E2E

Primary Measurements

Std Volumetric 2 Float 33306 0x821A 34392 0x8658 35416 0x8A58 36440 O0x8E58

Mass Flow 2 Float 33284 0x8204 34354 0x8632 34378 0x8A32 36402 0x8E32

Forward Volumetric Totals 2 Float 33286 0x8206 34356 0x8634 35380 0X8A34 36404 Ox8E34

Reverse Volumetric Totals 2 Float 33288 0x8208 34358 0x8636 35382 0X8A36 36406 Ox8E36

Net Volumetric Totals 2 Float 33308 0x821C 34364 0x863C 35388 O0X8A3C 36412 Ox8E3C

Fwd Std Volumetric Totals 2 Float 33332 0x8234 34394 0x865A 35418 OX8ABA 36442 Ox8EBA

Rev Std Volumetric Totals 2 Float 33334 0x8236 34396 0x865C 35420 0X8A5C 36444 O0x8E5C

pateh Totals Net Std Volumetric Totals 2 Float 33336 0x8238 34398 Ox865E 35422 OX8ABGE 36446 Ox8ESE
Forward Mass Totals 2 Float 33318 0x8226 34368 0x8640 35392 0X8A40 36416 O0x8E40

Reverse Mass Totals 2 Float 33320 0x8228 34370 0x8642 35394 0X8A42 36418 O0x8E42

Net Mass Totals 2 Float 33326 0x833E 34376 0x8648 35400 0X8A48 36424 Ox8E48

Elapsed Total Time 2 Float 33290 0x820A 34384 0x8650 35408 0X8A50 36432 Ox8E50

Forward Volumetric Totals 2 Float 1536 0x0600 1550 0X060E 1564 0X061C 1578 0X062A

Reverse Volumetric Totals 2 Float 1538 0x0602 1552 0X0610 1566 0XO0B6IE 1580 0X062C

Net Volumetric Totals 2 Float 1540 0x0604 1554 0X0612 1568 0X0620 1582 0X062E

Inventory Tot Forward Mass Totals 2 Float 1544 0x0608 1558 0X0616 1572 0x0624 1586 0X0632
Reverse Mass Totals 2 Float 1546 0x060A 1560 0X0618 1574 0X0626 1588 0X06234
Net Mass Totals 2 Float 1548 0x060C 1562 0X061A 1576 0X0628 1590 0X06236
Elapsed Total Time 2 Float 1542 0x0606 1556 0X0614 1570 0X0622 1584 0X06230
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Table 29: Modbus Map validation XMT1000

Composite Register Address Channel 1 Register Address Channel 2 Register Address Channel 3 Register Address

Category Measurement Type ":Quez‘igferrzf Format In Decimal In Hex In Decimal In Hex In Decimal In Hex In Decimal In Hex
Avg Volumetric Flow Rate F 2 Float 33340 0x823C 34400 0x8660 35424 0x8A60 36448 0x8EGO
Forward Volumetric Totals F 2 Float 33286 0x8206 34356 0x8634 35380 O0x8A34 36404 Ox8E34
Reverse Volumetric Totals F 2 Float 33288 0x8208 34358 0x8636 35382 0x8A36 36406 Ox8E36
Net Volumetric Totals F 2 Float 33308 0x821C 34364 0x863C 35388 0x8A3C 36412 0x8E3C
Fwd Std Volumetric Totals F 2 Float 33332 0x8234 34394 0x865A 35418 Ox8A5A 36442 Ox8E5A
Flow Totals Rev Std Volumetric Totals F 2 Float 33334 0x8236 34396 0x865C 35420 0x8A5C 36444 0x8E5BC
Net Std Volumetric Totals F 2 Float 33336 0x8238 34398 Ox865E 35422 Ox8ABE 36446 Ox8ESE
Forward Mass Totals F 2 Float 33318 0x8226 34368 0x8640 35392 0x8A40 36416 0x8E40
Reverse Mass Totals F 2 Float 33320 0x8228 34370 0x8642 35394 0x8A42 36418 Ox8E42
Net Mass Totals F 2 Float 33326 0x822E 34376 0x8648 35400 0x8A48 36376 Ox8E48
Elapsed Total Time F 2 Float 33290 0x820A 34384 0x8650 35408 0x8A50 36432 0x8E50
Sound Speed F 2 Float 33292 0x820C 34306 0X8602 35330 0x8A02 36354 0x8E02
Raw Velocity F 2 Float 33338 0x823A 34304 0x8600 35328 0x8A00 36352 0x8E00
Transit Time up F 2 Float 34308 0x8604 35332 0x8A04 36356 0x8E04
Primary Diagnostics Transit Time down F 2 Float 34310 0x8606 35334 0x8A06 36358 O0x8E06
Not Applicable
Delta T F 2 Float 34312 0x8608 35336 0x8A08 36360 Ox8E08
Active Tw Up F 2 Float 34332 0x861C 35356 Ox8AIC 36380 Ox8EIC
Active Tw Down F 2 Float 34314 0x860A 35338 Ox8A0A 36362 Ox8EOA
Gain Up[dB] F 2 Float 34324 0x8614 35348 0x8Al14 36372 Ox8E14
Gain down|[dB] F 2 Float 34326 0x8616 35350 Ox8A16 36374 Ox8EI6
SNR up F 2 Float Not Applicable 34328 0x8618 35352 O0x8A18 36376 Ox8E18
SNR Down F 2 Float 34330 0x861A 35354 Ox8AITA 36378 OX8E1A
Amplititude Up F 2 Float 34320 0x8610 35344 0x8A10 36368 Ox8EI10
Amplititude down F 2 Float 34322 0x8612 35346 0x8A12 36370 Ox8EI12
Transit Time Diagnostics

Gain Std. Dev F 2 Float 34388 0x8654 35412 0x8A54 36436 Ox8E54

Soundspeed Std.Dev F 2 Float 33330 0x8232 Not Applicable
Peak Up I 2 Integer 34564 0x8704 35588 0x8B04 36612 0x8F04
Peak Down I 2 Integer Not Applicable 34566 0x8706 35590 0x8B06 36614 0x8F06
Peak % up I 2 Integer 34568 0X8708 35592 0x8B08 36616 0x8F08
Peak % down I 2 Integer 34570 0x870A 35594 0X8BOA 36618 O0x8FOA
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Table 29: Modbus Map validation XMT1000

Channel 1 Register Address Channel 2 Register Address Channel 3 Register Address

Composite Register Address

Category Measurement Type ":Quez‘igferrzf Format In Decimal In Hex In Decimal In Hex In Decimal In Hex In Decimal In Hex
Active Tw Gain up[dB] F 2 Float 34342 0x8626 35366 Ox8A26 36390 Ox8E26
Active Tw Gain Down[dB] F 2 Float 34344 0X8628 35368 0x8A28 36392 Ox8E28
Active Tw SNR up F 2 Float 34334 0X86IE 35358 Ox8AIE 36382 Ox8EIE
Active Tw SNR Down F 2 Float 34336 0X8620 35360 0x8A20 36384 0x8E20
) ) ) Active Tw Amplitude Up F 2 Float Not Applicable 34338 0X8622 35362 0x8A22 36386 0x8E22
Active Tw Diagnostics
Active Tw Amplitude Down F 2 Float 34340 0X8624 35364 0x8A24 36388 0x8E24
Active Tw Peak Up I 2 Integer 34574 0x870E 35598 0x8BOE 36622 Ox8FOE
Active Tw Peak Down I 2 Integer 34576 0x8710 35600 0x8B10 36624 0x8F10
Active Tw Peak % Up I 2 Integer 34578 0x8712 35602 0x8BI2 36626 0x8F12
Active Tw Peak % Down I 2 Integer 34580 0X8714 35604 0x8B14 36628 0x8F14
Reynolds # F 2 Float 33316 0x8224 Not Applicable
Reynolds Factor F 2 Float 33302 0x8216 Not Applicable
Calibration Factor F 2 Float 33300 0x8214 34348 0x862C 35372 0x8A2C 36396 Ox8E2C
Fluid temperature Input F 2 Float 16900 0x4204
Inputs
Supply Temperature Input F 2 Float 16902 0x4206
Return Temperature Input F 2 Float 16904 0x4208 Not Applicable
Pressure Input F 2 Float 16906 0x420A
Density Input F 2 Float 16898 0x4202
Flow Health Code B 2 Unsigned Integer - Bit Field 33536 0x8300 34560 0x8700 35584 0x8B00 36608 0x8F00
Meter health Indicators Prioritized Flow Error I 2 Unsigned Integer 33540 0x8304 34562 0x8702 35586 0x8B02 36610 0X8F02
System health Code B 2 Unsigned Integer - Bit Field 33538 0x8302 Not Applicable
Baud Rate I 2 Unsigned Integer 1408 0x0580
Parity I 2 Unsigned Integer 1410 0x0582
Comm Settings Not Applicable
Stop Bits I 2 Unsigned Integer 1412 0x0584
Meter Addr I 2 Unsigned Integer 1414 0x0586

PanaFlow™ XMTI000 User's Manual

87




Appendix B. Modbdus map validation

[no content intended for this page]

PanaFlow™ XMTI000 User's Manual 88



Appendix C. Error code bit-field representation

Appendix C. Error code bit-field representation

Table 30: Flow Error Codes in Bit Field Values

Error code (in Hex)

Error representation

Error Description

EO No Error 0x00000000
E29 Velocity Warning 0x00000001
E22 Single Channel Accuracy Error 0x00000002
E23 Multi-Channel Accuracy Error 0x00000004
E15 Active TW Error 0x00000008
E6 Cycle Skip Error 0x00000010
E5 Amplitude Error 0x00000020
E4 Signal Quality Error 0x00000040
E3 Velocity Range Error 0x00000080
E2 Sound Speed Error 0x00000100
El SNR Error 0x00000200
E27 Invalid K-Table Error 0x08000000
E28 Software Fault 0x10000000
E3I Not Calibrated Error 0x40000000

Error representation

Error Description

Table 31: System Error Codes in Bit Field Values

Error code (in Hex)

SO No Error 0x00000000
Sl In Config Mode 0x00000001
S2 Invalid User 0x00000002
S3 Invalid Request 0x00000004
S4 Invalid Parameter Range 0x00000008
S5 Unsupported Parameter 0x00000010
S6 Flow Measurement 0x00000020
S7 Persistent Parameters CRC failed 0x00000040
S8 Multiplexer Switch Test Failed 0x00000080
S9 ADC Bit Test Failed 0x00000100
S10 VGA Test Failed 0x00000200
ST Clock Frequency Test Failed 0x00000400
S12 CPU Test Failed 0x00000800
S13 Invariable Flash Memory Test Failed 0x00001000
S14 Invariable SRAM Memory Test Failed 0x00002000
S15 Variable Memory Test Failed 0x00004000
S16 FPGA Configuration Test Failed 0x00008000
S17 Temperature Test Failed 0x00010000
S18 Driver Fault 0x00020000
S19 Watch-dog Test Failed 0x00040000
S20 Analog Readback Failure 0x00080000
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Table 31: System Error Codes in Bit Field Values(Continued)

Error code (in Hex)

Error representation

Error Description

S21 Stack overflow 0x00100000
$22 Sequence or Windowed watchdog 0x00200000
failure
S23 Initialization failed 0x00400000
S24 DSP Hardware Errors 0x00800000
S25 DSP Exception 0x01000000
S26 Default ISR 0x02000000
S27 DSP Reset 0x04000000
S28 Software Fault 0x08000000
$29 Output A loop Open 0x10000000
S30 Flash Save Failed 0x20000000

Table 32: Communication Error Codes in Bit Field Values

Error representation

Error Description

Error code (in Hex)

CO No Error 0x00000000
Cl Flow COMM Error 0x00000001
C2 MODE MISMATCH 0x00000002
C3 Option I/O COMM Error 0x00000004

Table 33: Transmitter Error Codes in Bit Field Values

Error representation

Error Description

Error code (in Hex)

X0 No Error 0x00000000
X1 MCU RAM Error 0x00000001
X2 Flash memory test failed 0x00000002
X3 MCU key chip error 0x00000004
X4 MCU voltage chip error 0x00000008
X5 MCU RTC chip error 0x00000010
X6 OPT board not detected 0x00000020
X7 MPU board not detected 0x00000040
X8 MCU voltage out of limit 0x00000080
X9 MCU Pulse registration fail 0x00000100
X10 MCU file read fail 0x00000200
X1 MCU register access fail 0x00000400
X12 System Command failed 0x00000800
X13 Get GUI Node Fail 0x00001000
X14 Node Memory Fail 0x00002000
X15 Font API Initialize Fail 0x00004000
X16 XML File Initialize Fail 0x00008000
X17 Disconnect Std Dout 0x00010000
X18 Aout(std) Out Of Range 0x00020000
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Error representation

Table 34: Option 1/O Errors in Bit Field Values

Error Description

Error code (in Hex)

AO No Error 0x00000000
Al AnalogCh (S2:3) Error! 0x00000001
A2 AnalogCh (S2:4) Error! 0x00000002
A3 AnalogCh (S21) Error! 0x00000004
A4 AnalogCh (S2:2) Error! 0x00000008
AB (s2:3) Ch Not Calibrated 0x00000020
A7 (S2:4) Ch Not Calibrated 0x00000040
A8 (s2:1) ch Not Calibrated 0x00000080
A9 (s2:2) ch Not Calibrated 0x00000100
AlO (s2:3) Input NotConnect! 0x00000200
Al (S2:4) Input NotConnect! 0x00000400
Al2 (s2:3) Ch OverRange Err! 0x00000800
A13 (s2:4)Ch OverRange Err! 0x00001000
Al8 SerialNo Error! 0x00020000
A24 Aout(S2:1)OutOfRange! 0x00800000
A25 Aout(S2:2)OutOfRange! 0x01000000
A30 Board Option Err! 0x20000000
A3I (s2:3) ch UnderRange! 0x40000000
A32 (s2:4) Ch underRange! 0x80000000
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[no content intended for this page]
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Appendix D. HART Communication

Appendix D. HART Communication
D.1  Wiring the XMT1000 to the HART Communicator

When connecting a HART communicator to the wiring terminals on the XMTI000 electronics terminal board, the
circuit must be terminated in an appropriate resistive load, as shown in Figure 61 below. The HART communicator is

connected in parallel with that load.

250 ohm
+ e ANN———
s
=~
“Bey
- e 4
g S - \

Hart
Communicator

Figure 61: Wiring Diagram for HART Communication

D.2 HART Write Mode Switch

The XMTI000 HART circuit includes a slide switch which can be used to disable write access to the instrument via
HART. This slide switch (pictured in Figure 62 below) is designed to lock out HART configuration access for those
customers who require this extra level of security. With the Write Mode switch pushed to the right, the HART circuit is in

write enabled mode.

703-19\7

Write A
Enabled

w83 =) 2
= ‘\“ -
g J T & mesem [T 1101

7 Figure 62: [

HART Circuit Write Mode Switch

Note: The following sections of this Appendix provide menu maps for programming the XMTI000 via HART
communication. To make programming changes through HART, the HART circuit must be set to Write
Enabled mode. Attempting to write to a device in Read Only mode will cause the device to indicate that the

meter is in Write-Protect mode.

IMPORTANT: Modification of the HART RO/RW switch from disabled is not recommended.
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D.3 DD File

The DD file can be found on the Foundation Fieldbus website www.fieldcommgroup.org under Panametrics as

manufacturer and XMT1000 as model. It may also be found on the DCS vendor website if available. HART Menu Maps

For reference while programming the XMT1000, see the following HART menu maps:

*  "HART Output Menu Map” on page 94
< "HART Review Menu Map” on page 95

D.3.1 HART Output Menu Map
Root Menu
PV Loop ‘ ‘
Current QV Value TV Value Setup Menu SV Value PV Value Product Type
( Login ] Service Menu*J [ Logout ) Review Menu ([ Squawk | [ Clear Totals
e & N / A N y
*Editable only by Admin/Operator users
Use Preference I/O Options Sensor Setup . :
Menu Menu Menu* Meter Review HART Review
*Visible only to Admin users i
HART Output Main Analog Main Digital Modbus/Service
Menu Output Menu* Output Menu* Port*
*see Programming chapter
| I |
HART Calibrate HART HART
Measurement Eégﬁpfgsg Analog Out Analog Error
. Type Menu | L Menu Handling Menu
(visible only to Admin users)
( | Loop Current
PVUpper | | | PVLower Loop Current N A
Range ] ( Range 1 Error Handling Egrar Honglmg
. | J Value
*Visible only when Loop Current
| i ™~ ‘. ™~ Error Handling = "Other"
PV Type SV Type Colibrate HART) | _/Set HART Laop) e
Analog Out ) \ Percentage )
| . L /
TV Type QV Type
| —

94

Figure 63: HART Output Menu Map
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D.3.2 HART Review Menu Map

Appendix D. HART Communication

Root Menu

PV Loop
Current

QV Value ‘ TV Value

Setup Menu

‘ SV Value ‘

PV Value Product Type

Login

Ve

L

I

Service Menu*

Logout

[

Review Menu

Squawk G;‘@

*Editable only by Admin/Operator users
Use Preference I/0 Options Sensor Setup ; :
Menu Menu Menu* Meter Review HART Review
*Visible only to Admin users
PV Review ‘ ‘ SV Review TV Review QV Review HART Settings J
Manufacturer Model Date ‘ Dev ID
PV PV v ;
Measurement Value Measurement %{ TV Value ‘ Message Descriptor
PV Upper PV Upper M v t Uni IR Ta
Range Limit Sensor Limit eoztljremen niversal Rev 9
ass
PV Lower PV Lower L Y QV || Software Hardware
Range Limit Sensor Limit Measurement Measurement Revision Revision
PV SV QV ; . .
Measurement — Measurement Measurement — #F?r fei?r(\]t?llergd F'engvi[;?(‘J’Ace
Class Class Class
SV Qv |
villtie Vil Poll Address Long Tag
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D.4 Configurable Measurements

Below table shows the measurements available over HART:

Table 35: Measurements Available Over HART

Velocity Ch 1 ActiveTw Amplitude Down Ch 2 Peak Index Up
Volumetric Ch 1 ActiveTw Gain Up Ch 2 Peak Index Down
Mass Flow Ch 1 ActiveTw Gain Down Ch 2 Peak % Up

Batch Fwd Volumetric Totals

Ch 1 Error Status

Ch 2 Peak % Down

Batch Rev Volumetric Totals

Ch 1 Reported Error

Ch 2 No. Of Errors

Totalizer Elapsed Time

Ch 1Peak Index Up

Ch 3 Velocity

Soundspeed

Ch 1 Peak Index Down

Ch 3 Soundspeed

Inventory Fwd Volumetric Totals

Ch 1Peak % Up

Ch 3 Transit Time Up

Inventory Rev Volumetric Totals

Ch1Peak % Down

Ch 3 Transit Time Down

Inventory Totalizer Elapsed Time

Ch 1 No. Of Errors

Ch 3 DeltaT

Meter Factor

Ch 2 Velocity

Ch 3 ActiveTw Down

Standard Volumetric

Ch 2 Soundspeed

Ch 3 Signal Quality Up

Batch Net Volumetric Totals

Ch 2 Transit Time Up

Ch 3 Signal Quality Down

Inventory Net Volumetric Totals

Ch 2 Transit Time Down

Ch 3 Amplitude Up

Reynolds Number

Ch 2 DeltaT

Ch 3 Amplitude Down

Ch 1 Velocity

Ch 2 ActiveTw Down

Ch 3 Gain Up

Ch 1Soundspeed

Ch 2 Signal Quality Up

Ch 3 Gain Down

Ch 1 Transit Time Up

Ch 2 Signal Quality Down

Ch 3 SNR Up

Ch 1 Transit Time Down

Ch 2 Amplitude Up

Ch 3 SNR Down

Ch 1DeltaT

Ch 2 Amplitude Down

Ch 3 ActiveTw Up

Ch 1 ActiveTw Down

Ch 2 Gain Up

Ch 3 ActiveTw SNR Up

Ch 1 Signal Quality Up

Ch 2 Gain Down

Ch 3 ActiveTw SNR Down

Ch 1 Signal Quality Down

Ch 2 SNR Up

Ch 3 ActiveTw Amplitude Up

Ch 1 Amplitude Up

Ch 2 SNR Down

Ch 3 ActiveTw Amplitude Down

Ch 1 Amplitude Down

Ch 2 ActiveTw Up

Ch 3 ActiveTw Gain Up

Ch1Gain Up

Ch 2 ActiveTw SNR Up

Ch 3 ActiveTw Gain Down

Ch 1Gain Down

Ch 2 ActiveTw SNR Down

Ch 3 Error Status

Ch1SNR Up

Ch 2 ActiveTw Amplitude Up

Ch 3 Reported Error

Ch 1SNR Down

Ch 2 ActiveTw Amplitude Down

Ch 3 Peak Index Up

Ch 1 ActiveTw Up

Ch 2 ActiveTw Gain Up

Ch 3 Peak Index Down

Ch 1 ActiveTw SNR Up

Ch 2 ActiveTw Gain Down

Ch 3 Peak % Up

Ch 1 ActiveTw SNR Down

Ch 2 Error Status

Ch 3 Peak % Down
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Table 35: Measurements Available Over HART(Continued)

Ch 1 ActiveTw Amplitude Up Ch 2 Reported Error

Ch 3 No. Of Errors

Meter Information

Flow board Serial number Sensor 1Dn Serial number Sensor 3 Up Serial number
Flow board hardware revision Sensor 2 Up Serial number Sensor 3 Dn Serial number
Sensor 1 Up Serial number Sensor 2 Dn Serial number

Table 36: Configurable through HART

Pipe Configurations

Pipe Outer Diameter

Pipe Wall Thickness

Pipe Inner Diameter

Fluid Configurations

Kinematic Viscosity

Limits Zero Cutoff
Flow Averaging
Path Configuration Path Configuration

Path Error Handling

Ch 1 Path Weight

Ch 2 Path Weight

Ch 3 Path Weight

Ch1Path Length

Ch 2 Path Length

Ch 3 Path Length

Ch 1 Axial Length

Ch 2 Axial Length

Ch 3 Axial Length
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Table 36: Configurable through HART(Continued)

Transducer Configurations

Ch1Transducer Type

Ch 1 Transducer Number

Ch 1 Transducer Frequency

Ch 1 Static Tw

Ch 2 Transducer Type

Ch 2 Transducer Number

Ch 2 Transducer Frequency

Ch 2 Static Tw

Ch 3 Transducer Type

Ch 3 Transducer Number

Ch 3 Transducer Frequency

Ch 3 Static Tw

Standard 10

Communication Option Type Selection

Standard Analog Output (AO)Error handling

Standard Digital Output (DO) Type

DO Pulse Measurement Type

DO Pulse Unit Group selection

DO Pulse value

DO Pulse width

DO Pulse Error handling

DO Frequency Measurement Type

DO Frequency Unit Group selection

DO Frequency Base value

DO Frequency Full Value

DO Frequency Full Frequency

DO Frequency Error handling

DO Frequency Error handling value
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Appendix E. Wireless HART Communication

E.1 Introduction

Wireless HART is a bi-directional digital communication protocol for field devices, that offers multi-vendor,
inter-operable wireless standard. It is an advancement in technologies for process control systems and is widely

employed by numerous field devices.

Appendix E. Wireless HART Communication

The XMT1000 flowmeter has integrated HART communication with 4-20mA output. Masoneilan VECTOR V1100 Wireless

HART adaptor is used along with XMT1000 flowmeter to setup as Wireless HART node. The below steps will guide to

configure XMT1000 flowmeter to work with the Masoneilan VECTOR adaptor.

E.2 Installation and Configuration
The following instruments are required for complete setup:

«  XMTIOO0O0 flowmeter with HART option
«  Masoneilan VECTOR V1100 Wireless HART adaptor.
E.21 XMTIO00 to Masoneilan VECTOR Connection

H/FF -

g : EARTH GROUND |Gm/¥a_—
HART [YELLOW] « ‘

Q. perurn [WHITE] « L1

CURRENT LOOP
CONNECTIONS

H/FF +

( LooP POWER [RED] 1__'
(@ DIRECT POWER [BLACK] 7_-12_

L

J

*SIGNAL [WIRE COLOR]
NOTE 1: ISOLATE BLACK LEAD WIRE

Note: Make sure to add the 250 Q resistor across the white and yellow wires.
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E.2.2 XMTIOO0O0 configuration

1.

2.
3.

4.

Program the 4 variables for HART digital output

- PV
Y
< TV
. Qv

Typical measurements include Volumetric Flow, Totals, Velocity, Soundspeed etc. but are application dependent.
Configure the meter so that it is not in error, systems without errors will be easier to troubleshoot later in the pro-
cess.

Assign the meter a unique Tag and Long Tag so that they can be easily identified on the HART network.

E.2.3 Masoneilan VECTOR V1100 Adaptor configuration
This step will configure the VECTOR adaptor so that it will be recognized by the wireless Gateway.

1.
2.

3.

100

Connect an Emerson 475 communicator across the 250 Q resistor installed in the previous step.

Turn the communicator on and select HART from the menu. If the Emerson 475 is setup to scan addresses 0-16
then it should see the VECTOR adapter. Please note that the default VECTOR address is 15.

If the 475 does not see the VECTOR adapter, verify that the scan settings are correct:

« Press 3, for Utility

« Press |, for Configure HART Application
+ Press 2, Polling Addresses

- Scroll to (0-15) and press enter

« Escape back to the main menu

Setup Tag: Program a unique tag name for the VECTOR adapter, so that it is easily recognizable.

a. Select HART application

b. Press 2, Online

c. Press 2, Configure

d. Press 2, Manual Setup

e. Press 7, Device Information

f. Press 2 long Tag

g. Type Tag name and select enter to program the tag name into the VECTOR adapter

Setup network ID and Join Key - These values need to be programmed into the VECTOR adapter so that it can join
the Wireless Gateway network. Please note these values are found with the Emerson Gateway documentation
and may be different for different networks.

a. Select HART application

b. Press 2, Online

c. Press 2, Configure

d. Press 2, Manual Setup

e. Press 2, Wireless

f. Press 2, Join Device to Network

g. Enter the Network ID and Join Key for your network
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Appendix E. Wireless HART Communication

Emerson Wireless Gateway Setup configuration

The following information will show how to configure the Wireless Gateway with a STATIC IP to a dedicated PC, this
can be useful as a diagnostic tool.

Note:

j—

This is not a typical end user application but can be used as a diagnostic tool at the customer site, the

gateway may already be setup at the customer site per their procedures.

Connect +24VDC power to the wireless Gateway. Refer to the label on the inside cover of the Gateway.

2. Connect a CROSSOVER cable from the Ethernet 1 port of the gateway and the Ethernet port on the PC.
3. Configure the PC TCP/IP Settings (Note this information can be found in the Gateway manual).

a.
b.

Open: A network settings in the PC control panel.
Select TCP/IP and Properties.

Record any current static IP settings, before making changes so that the PC can be returned to its original
state.

Select “Use the following IP Address” box.

Input 192.168.1.12 in the IP Address block.

Input 255.255.255.0 in the Subnet Mask.

Select OK for both TCP/IP and LAN properties Windows.

4. Disable Proxies.

Open the standard Web browser on the PC.

b. Navigate to Tool->Internet Options->Connections->LAN Settings.

C.

Uncheck the Proxy Server Box.

5. Configure the Wireless Gateway.

a. Under web server, type address https://192.168.1.10.

Log in as User: admin and Password: default.

b. Navigate to Setup->Internet Protocol Screen.

Verify the Specify an IP Address box is checked.
Set IP Address to 192.168.1.10.
Set mask to 255.255.255.0.

Set Gateway to 192.168.1.12 (Note: this is the IP Address on the PC)

6. Verify operation: Note that HART is a slow protocol, Wireless HART is even slower, so be patient waiting for the
Gateway to see the VECTOR.

Look at the Network Overview page to see if there are any ‘live” devices on the network.

b. When visible switch to the Explorer page to see the VECTOR adapter and Wireless HART Data.
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[no content intended for this page]
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Appendix F. Foundation Fieldbus Communication

F.1

Introduction

Fieldbus is a bi-directional digital communication protocol for field devices, which offers an advancement in
technologies for process control systems and is widely employed by numerous field devices.

The XMTI000 FF option is designed to the specification standardized by the Fieldbus Foundation, and provides
interoperability with devices produced by other manufacturers. The Fieldbus option PCB comes with software
consisting of five Al function blocks and one PID function block.

Note:

F.2
F.2.1

For more general information on other features, engineering, design, construction work, startup and
maintenance of Fieldbus, refer to Fieldbus Technical Information (% 38K3A01-0IE).

Installation

Network Configuration

The following instruments are required for use with Fieldbus devices:

F.2.2

Power supply: Fieldbus requires a dedicated power supply. It is recommended that current capacity be well
over the total value of the maximum current consumed by all devices (including the host). Conventional DC
current cannot be used as is.

Terminators: Fieldbus requires two terminators. Refer to the supplier for details of terminators that are
attached to the host.

Field devices: Connect the field devices necessary for instrumentation. XMTI000 has passed the
interoperability test conducted by the Fieldbus Foundation. To properly start Fieldbus, use devices that satisfy
the requirements of the above test.

Host: Used for accessing field devices. A dedicated host (such as DCS) is used for an instrumentation line while
dedicated communication tools are used for experimental purposes.

Polarity

The XMTI000 Foundation Fieldbus terminals are marked (+) and (-). However, the design is polarity insensitive. This
means the XMTI000 will communicate even if the connections are reversed.
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F.2.3 Connection

Connect the Fieldbus wires to P1on the terminal PCB (see Figure 65 below). Panametrics recommends using the top
right rear port on the enclosure.

IMPORTANT: Please make sure to follow all local installation guidelines.

Figure 65: FF Connection to XMT1000
F.2.4 FISCO (Fieldbus Intrinsically Safe Concept)
The XMTIO00O Fieldbus is certified as a FISCO connection for both entity and FISCO parameters:

+  FISCO Parameters
Vmaxor Ui =175V

Imayx OF Lj = 380 mA

Ci=0
Li =10 MH
Pi =532W

- Entity Parameters
Vimax OF Uj =24V

Imax OF Lj = 250 mA

Ci=0
Li =10 MH
P.=532W

Note: The XMTI000 FISCO control drawing is Panametrics drawing #752-584. Please consult the factory for a copy
of the drawing.

Attention:  The FISCO cover must be installed to comply with FISCO guidelines.
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IMPORTANT: The FISCO cover on the XMT1000 terminal PCB is required to provide a barrier between IS and non-IS
connections. This cover must be installed if the Fieldbus application is FISCO.

The FISCO cover should come installed from the factory, as shown in Figure 66 below. The Fieldbus cables should be
installed through the XMT1000 upper right port for direct entry into the FISCO zone on the terminal PCB.

(p/n 412-2884)

)

)

Figure 66: Installed FISCO Cover and Mounting Screw

F.2.5 DD File

The DD file can be found on the Foundation Fieldbus website www.fieldcommgroup.org under Panametrics as
manufacturer and XMT1000 as model. It may also be found on the DCS vendor website if available.
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F.2.6 Default Node Address

The default node address for each XMTI000 flow meter from the factory is 17 (see Figure 67 below). This should be
changed during commissioning.

rDevke Properties - .. =

=

XMT1000

I Manufacturer

| Category

) Model Name XMT1000
H1 Device Class Link Master
MANUFAC_ID 0x004745
DEV_TYPE 0x0010
DEV_REV 0x01
DD_REV 0x01
ITK Version 6.00
PD Tag BH_XMT1000 FBK2___ 152917551
Device ID 0047450010 FBK2___152917551
Node Address 17 (0x11)

more information from manuf; rer” i NOdeAddreSS

L = =
Figure 67: XMT1000 Device Properties
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F.3 Specifications

F.3.1 General

Manufacturer Name:
Manufacturer ID (Hex):
Model:

Device Type:

FF Device Revision:

FISCO Compliant:
Hazardous Location Certs:
ITK Revision:

Protocol:

Protocol Baud (bps):

DD and CFF Files:

Meter Programmable through FF:

F.3.2 Physical

Polarity Sensitive (Yes/No):
Quiescent Current Draw (mA):
Working Voltage:

F.3.3 Communication

Stack Manufacturer:

Backup LAS Capable:

Total Number of VCRs:

Fixed VCRs for Configuration:

*LAS means Link Active Scheduler. It can schedule a network if the main LAS fails.
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Panametrics

004745

XMTI1000

0010

For latest, see Fieldbus Foundation website
Yes

See drawing 752-584

6.2

H1

31.25k

For latest, see Fieldbus Foundation website
Yes

No
26
9-32VDC

Softing AG
Yes*

24

1
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F.3.4 User Layer

FB Application Manufacturer:
Function Blocks:

Supports Block Instantiation:
Firmware Upgrade over Fieldbus:
Configuration Write Protect:

F.3.5 Function Blocks

Resource Block Class Type:
Transducer Blocks:
Transducer Block Class Type:
Function Blocks:

FB Execution Time (ms):
Function Block Class Type:

& File

[ Hide FBAP Grid || 2, Hide Help
L A 3 S III] ox | TShowFBAP  [E]Show Schd

Softing AG

5-Al(e), 1-PID

No

No

HW Jumper on PCB

Enhanced (Field Diagnostics)

XMIT, COMPOSITCH,CH1,CH2,CH 3
Custom

Al (5), PID

20, 40

Standard

Col

p - NI-FBUS Configure
intufueo_-_o Configure _!icw

wee0-0 X

oo Hp

&£ My System
= & interface0-0

B

I Network Parameters

5 Schedule

@ Function Block Application

'

S°BH_XMT1000____ FBK2__152917551

RESOURCE  FBK2__152917551 (RB2)

XMITTE  FBK2_ 152917551 (XMITTB)
COMPOSITE_CH_TB FBK2__152917551 (COMPOSITECHANNELTB)
CHANNEL_1.TB FBK2__152917551 (CHANNEL1TB)
CHANNEL_2_TB FBK2__ 152917551 (CHANNEL2TB)
CHANNEL_3_TB FBK2_ 152917551 (CHANNEL3TB)
ANALOG_INPUT1 FBK2__152917551 (AD
ANALOG_INPUT2 FBK2__ 152917551 (AD
ANALOG_INPUT3 FBK2__152917551 (AD)
_@1_ANALOG_INPUT4 FBK2_ 152917551 (AD

@ ANALOG_INPUTS FBK2_ 152917551 (AD

@ PID.1  FBK2__152917551 (PID)
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F.4 Resource Block

Appendix F. Foundation Fieldbus Communication

The Resource Block provides common information about the XMT1000 Foundation Fieldbus implementation. The user
can find FF revision numbers, set passwords and configure the NAMUR NE107 bit map.

F.4.1 FF Revision

Figure 69 below shows the Foundation Fieldbus SW and HW versions in the XMT1000 Resource Block, and includes an

FF Revision for both.

BH_XMT1000____ FBK2 152917551 : RESOU... E=EE )

Apply Values

[RESOURCE  rekz_15) | B i [0 B9 | B &= 3 |[m(m

¥ Periodic Updates |2 [sec) = |

00s ” Auto

Process | Tuning | Options | Alams | Diagnostics | Others |

Parameter | Value A
@ ITK_VER [ ﬂ
@ SOFTWARE_REV FD-5W V 3.01.6.16118:16597H
@ HARDWARE_REY FEK2-5TD  v1.01 =

< [t »

Wiite Changes [ Read Al
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F.4.2 Password

A password must be entered to change XMTI000 system parameters. This can be done using Foundation Fieldbus.
There are different levels of security for different Passwords (Admin or Operqtor). Please see the standard manual for
more detail on password levels. Figure 70 below shows the password fields in the XMT1000 Resource Block.

U@ GE.XMT1000.__ FBK2. 152017551RESOU... E=EE )
:l Apply Values

([RESOURCE rekz2__15, | B2 & | ER=-EEE]

| ¥ Periodic Updates |2 (sec) =

j 005 [[auo |

| _Pmcess] Tuning | Options | Alarms | Diagnostics UlhENI
Parameter | Value -
@ SYSTEM_OPT_TYPE 0x00

! @ SYSTEM_REQ_LEVEL Viewer |
@ SYSTEM_REQ_PASS 0 |
@ SYSTEM_REGQ_CMD 0x00
U [l ’ :

Wiite Changes Read All

— = ‘
Figure 70: Password Fields in XMT1000 Resource Block

Attention:  Before entering a password, make sure the XMIT _TB transducer block is in active mode.

To Enter configuration mode, complete the following steps:

Select the Resource Block > Others tab.

Select SYSTEM_OPT_TYPE and set to Option Fl.

Select SYSTEM_REQ_LEVEL and set to Admin or Operator.

Enter the Admin or Operator password into the SYSTEM_REQ_PASS field.
Select Cancel from the SYSTEM_REQ_CMD drop down box.

Select Login from the SYSTEM_REQ_CMD drop down box.

Click on the Write Changes button.

Verify that S1:In Config Mode appears on XMTI000 display. You should now be able to edit fields with Admin
privileges.

® NP oA w N
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To Edit the fields in the Transducer Blocks, complete the following steps:

l. Select or enter the new value.

2. Click on the Write Changes button.

3. Return to the Resource Block > Others tab and select Commit from the SYTEM_REQ_COM drop down box
4. Click on the Write Changes button.

To Exit configuration mode, complete the following steps:

1. Select Cancel from the SYSTEM_REQ_CMD drop down box.
2. Click on the Write Changes button.
Note: The XMTI000 will automatically exit configuration mode after 5 minutes of inactivity.

F.4.3 NAMUR NE107

The NAMUR NE107 recommendation specifies that detailed device-specific diagnostics are summarized as four
simple status signals. The diagnostics are set to defaults by Panametrics, but they can be modified to any other level
by the user. The four status signals are:

+ Failed: This category is typically used for hardware or software failures. The meter output is not valid. Consult
with the factory for a resolution.

- Offspec: This category is typically used for application, installation, or process problems. Consult the
troubleshooting section of this appendix or contact Panametrics customer service for assistance.

« Check: This category means the output of the device is invalid due to on-going work on the device, such as
programming, etc.

- Maintenance: This category is typically used to assign parameters that are in good status but which may fall
out of specification due to some process condition or wear factor. There are no diagnostics set as default in
this category.

The status signals (see Figure 71 below) can either be reported as errors (ACTIVE) or masked when the error occurs
(MASK). There are no default settings for the MASK bits.

o res it
005 I Augy

Poocess | Tunrg| Ootiorn | Mo | Diogrousics Oobaes |
Pasameter [ Ve

[EEEEETIE

@ FO_DFFSPEC_ACTVE DuL0000000 =

@ FO_MANT_ACTIVE 00000 = 1 hat ach

@ FO_CHEDOACTIVE 000000 o ® o

@ FO_FAL WP CRC S active bor

@ FO_OFFSPEC_MaAP S eteop b J
@ FO_HANT Map L0000 = sttve b

@ FO_CHEDK_ MAP Check Functi acteve for

@ FO_FAR_MASK. 0000000 st

@ FO_OFFSPEC_MASK BO000000) =

@ FO_HAINT_MASK. DLOOO0NN = ok ca

@ FO_CHEDY, MASK o=

Figure 71: NAMUR NEI07 Configuration in Resource Block
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The NAMUR NEI107 Errors and their Default Categories in the XMT1000 Resource Block are listed in Table 37 below.

Table 37: NAMUR NE107 Errors and XMT1000 Default Categories

Error Sub-Error Description Default Category
CRC Configuration Error Persistent Parameter CRC Fault Failed
Software Failure Stack Overflow failure Failed
Sequence or Windowed Watch Dog failure Failed
Software fault Failed
Device Initialization Failure Initialization failed Failed
Hardware Failure ADC Bit Test Fault Failed
VGA test Fault Failed
Clock Frequency Fault Failed
CPU test Fault Failed
Invariable Flash Memory Fault Failed
Variable Memory Fault Failed
FPGA Configuration CRC fault Failed
Temperature Test Fault Failed
Driver Failure Failed
Watch Dog failure Failed
DSP Hardware Errors Failed
Default ISR (DSP Exception) Failed
DSP Exception Failed
Modbus Communication Loss No Modbus communication Failed
Sensor Value out of Range VelocityWarning Offspec
Device not calibrated NotCalibrated Offspec
Sensor Measurement Error SingleChAccuracy Offspec
MultiChAccuracy Offspec
ActiveTw Offspec
CycleSkip Offspec
Amplitude Offspec
SignalQuality Offspec
VelocityRange Offspec
SoundSpeed Offspec
SNR Offspec
Device in Configuration Mode In Configuration Mode - Indication Check
Unsupported Parameter Warning |Unsupported Parameter - Warning Check
Invalid Parameter Range Warning |Invalid Parameter Range - Warning Check
Invalid Request Warning Invalid request - Warning Check
Invalid User Warning Invalid User - Warning Check
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F.5 XMIT Transducer Block

The XMIT transducer block contains parameters that can be transmitted onto the Fieldbus via the Al block. The user
can view real time data and select the units for each of the parameters (see Figure 72 below).

@ BH_XMT1000____ FBK2_ 152917551:XMITTE M

pore s o (%6 B 2 8 %3 @0
I W Pesodc Updated  [2[sec] =M
005 ||h.m
Process | 10 Conig | Alwms | Disgnossics | Trends Othes |
Pasometer | Vahue Typy
(= nmsérf T
STATUS - -
QUALITY Good_NorCarcads m
SUBSTATUS NeaSpactn ]
uMITS HetLerded oD
@ DENSITY_UNIT kg/m )
|8 @ VOLUME TRIC_FLOW
VALUE 10 003166 o
STATUS
QUALITY Good_MorCascade o
SUBSTATUS NenSpach: o
UMITS NetLimted m

Figure 72: Measurement Parameters and Units in XMIT Transducer Block
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F.5.1 Units

The measurement parameters found on the XMIT Transducer Block have several selectable units. Table 38 below
lists the available units for each parameter.

Note: The units can only be changed using an Admin password. Make sure the selected units agree between the
XMIT Transducer Block and the Al Block

Table 38: Available Parameters and Units in XMIT Transducer Block

Parameter Units

Density a/m3 kg/L, g/ml, kg/m3, Ib/in3, Ib/ft3, Ib/gal

Volumetric Flow (Act) m?3/s, m3/m, m3/h, m3/d, L/s, L/min, L/h, ML/d, CFS, CFM, CFH, ft3/d, gal/s, GPM, gal/h,
gal/d, ImpGal/s, ImpGal/min, ImpGal/h, ImpGal/d, bbl/s, bbl/min, bbl/h, bbl/d,
kgal/min, kgal/h, kgal/d, kbbl/min, kbbl/h, kbbl/d, ac-ft/m, ac-ft/h, ac-ft/d

Mass Flow kg/s, kg/min, kg/h, kg/d, t/s, t/min, t/h, t/d, Ib/s, Ib/min, Ib/h, Ib/d, Ston/s, Ston/min,
ston/h, Ston/d, kIb(US)/s, klb(US)/min, kib(us)/h, kib(Us)/d

Velocity m/s, ft/s

Totals m3, L, ft3, gallon, bbl, Mgal, Mft3, ImpGal, Mbbl, MI, Mm?3, ac-ft, ac-in, Sm?3, SL, SCF

Temperature K,C, F R

Pressure kg-mz, Pa, Mpa, kPa, bar, mbar, torr, atm, psia, psig
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F.6 Composi

The Composite Transducer Block provides the measurement values and programmable parameters that are
common to all three paths. Figure 73 below shows the Composite Transducer Block and Table 39 on page 116 lists

te Transducer Block

the Measurements and Parameters that are available.

Note: The R[W designation means that the parameter is writable in FF using an Admin password.

Appendix F. Foundation Fieldbus Communication

@ BH_XMT1000____ FBX2_ 152917551 : COMPOS!

Apply Values

{ComFosITE CH_TBFor2_ | B )| % B9 | &

.l
@

M PeiodcUpdwes  [2(sec) =

005 |-

Process | 1/0 Corfip | Alams | Disgrostics Othes |

Patameler | Vaus

@ FIFE_ID 90,0023 men
@ FIFE_OD 110,002 men
@ PIPE_WALL_THICKNESS 10 esenr

@ CORR_PEAX_LOW_UMIT 1000

@ ANALOGOUT_PERCEMTSCALE 0%

@ ACCELERATION_UMIT 15 e/

@ AMP_DISC_MIN 14

@ AMP_DISC_MAX xR

PanaFlow™ XMTI000 User

Figure 73: Composite Transducer Block
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Table 39: Available Measurement Values and Parameters in the Composite TB

Composite TB Measurements and Parameters Measurement Parameter

BATCH_FWD_TOTALS R

BATCH_REV_TOTALS R

BATCH_TOTAL_TIME R

SOUND_SPEED R

INVENTORY _FWD_TOTALS R

INVENTORY _REV_TOTALS R

INVENTORY _TOTAL_TIME R

MULTI_KFACTOR R

REYNOLDS_KFACTOR R

CURRENT_OPERATING _TEMP R
STANDARD_VOLUMETRIC R

BATCH_NET_TOTALS R

ERROR_STATUS R

HEALTH_CODE R

REPORTED_ERROR R

GATE_INPUT _STATE R
UNIT_TYPE_DENSITY_R R
UNIT_TYPE_VELOCITY_R R

UNIT _TYPE_TEMPERATURE _R R

PIPE_ID R/W
PIPE_OD R/W
PIPE_WALL_THICKNESS R/W
CORR_PEAK_LOW_LIMIT R/W
ANALOGOUT_PERCENTSCALE R/W
ACCELERATION _LIMIT R/W
AMP_DISC _MIN R/W
AMP_DISC _MAX R/W
KINEMATIC _VISCOSITY R/W
CALIBRATION_FACTOR R/W
ZERO_CUTOFF R/W
RESPONSE _TIME R/W
VELOCITY _LOW _LIMIT R/W
VELOCITY _HIGH_LIMIT R/W
VELOCITY_WARN_LOW _LIMIT R/W
VELOCITY _WARN_HIGH_LIMIT R/W
REFERENCE_DENSITY R/W
SOS_LOW_LIMIT, SOS_HIGH _LIMIT R/W
MULTIK _VELREY _1-12, MULTIK _KFACTOR_1-12 R/W
REYNOLDS_CORRECTION R/W
FLUID _SUPPLY _TEMPERATURE R
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Table 39: Available Measurement Values and Parameters in the Composite TB(Continued)

Appendix F. Foundation Fieldbus Communication

Composite TB Measurements and Parameters Measurement Parameter
FLUID _RETURN _TEMPERATURE R
SOS_LOW_LIMIT R/W
SOS_HIGH_LIMIT R/W
MULTIK _VELREY R/W
MULTIK_KFACTOR R/W
PATHCONFIGURRATION R/W
HARDWARE _REVISION R
SOFTWARE _REVISION R
UMPU_SERIAL_NUMBER R
TOTALIZER_CMD R/W
SENSOR_SERIAL_NUMBER R
MULTIK _ACTIVE R/W
MULTIK_TYPE R/W
MULTIK _PAIRS R/W
KVINPUT_SELECTION R/W
ENABLE_ACTIVE_TW R/W
CALIBR_MODE _SELECTION R/W
PATH_ERROR_HANDLING R/W
UNIT _TYPE__DIMENSION R/W
UNIT_TYPE__TIME R/W
UNIT_TYPE_VISCOSITY R/W
UNIT_TYPE_STD_VOL R/W
SYSTEM_SERIAL_NUMBER R
FTPA _SERIAL_NUMBER R
VOLTAGE _SELECTION R/W
ATTENUATOR_SELECTION R/W
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F.6.1

Clearing the Totalizer

Batch totals can be controlled through Foundation Fieldbus (see Figure 74 below). The user can start, stop, or reset
batch totalizers by setting the option on the TOTALIZER _CMD function of the Composite Transducer Block. To set the
totalizers from the Foundation Fieldbus:

1
2,

Verify that the gate and ground terminals on the Main PCB are connected.
Program the CALIBR_MODE_SELECTION parameter on the Composite Transducer Block to Gate Input.

After these steps are complete, you can control the batch totalizer (start, stop, or reset) by selecting the desired
option on TOTALIZER_CMD and writing the changes to the meter. No password is required for this function.

IMPORTANT: The Inventory Totalizer can only be reset at the factory.

18

BH_XMT1000_ FBKZ__ 152917551 : COM

| Apply Values

4 B

[COMPOSITE_CH_TB FBK2_ | ) &

—

[V PeriodicUpdates  [2(sec) =
00s ||mo

Process | 170 Config | Alams | Diagnostics Othe

Parameter | Vahut
@ PATHCONFIGURATION Single
@ HARDWARE_REVISION 21474
@ SOFTWARE_REVISION 32364
@ UMPU_SERIAL_NUMBER 11110
@ " TOTALIZER_CMD Batch
@ FACTORY_DEFAULT off

@ SENSOR_1_SERIAL_NUMBER 21474
@ SENSOR_2_SERIAL_NUMBER 21474

Figure 74: TOTALIZER _CMD Function on Composite TB
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F.7 Configurable Measurements

Below table shows the measurements available over FF:

Table 40: Measurements Available Over FF

Velocity Ch 1 Signal Quality Down Ch 2 SNR Down
Volumetric Ch 1 Amplitude Up Ch 2 Peak Index Up
Mass Flow Ch 1 Amplitude Down Ch 2 Peak Index Down

Batch Fwd Volumetric Totals

Ch1Gain Up

Ch 2 Peak % Up

Batch Rev Volumetric Totals

Ch 1Gain Down

Ch 2 Peak % Down

Totalizer Elapsed Time

Ch1SNR Up

Ch 2 No. Of Errors

Soundspeed

Ch 1SNR Down

Ch 3 Soundspeed

Inventory Fwd Volumetric Totals

Ch 1Peak Index Up

Ch 3 Transit Time Up

Inventory Rev Volumetric Totals

Ch 1 Peak Index Down

Ch 3 Transit Time Down

Inventory Totalizer Elapsed Time

Ch1Peak % Up

Ch 3 DeltaT

Meter Factor

Ch1Peak % Down

Ch 3 Signal Quality Up

Reynolds K-Factor

Ch 1 No. Of Errors

Ch 3 Signal Quality Down

Current Operating Temperature

Ch 2 Soundspeed

Ch 3 Amplitude Up

Standard Volumetric

Ch 2 Transit Time Up

Ch 3 Amplitude Down

Batch Net Volumetric Totals

Ch 2 Transit Time Down

Ch 3 Gain Up

Error Status

Ch 2 DeltaT

Ch 3 Gain Down

Health Code (All System Errors bit
map)

Ch 2 Signal Quality Up

Ch 3 SNR Up

Reported Error (highest priority
Error)

Ch 2 Signal Quality Down

Ch 3 SNR Down

Gate State

Ch 2 Amplitude Up

Ch 3 Peak Index Up

Ch 1 Soundspeed

Ch 2 Amplitude Down

Ch 3 Peak Index Down

Ch 1 Transit Time Up

Ch 2 Gain Up

Ch 3 Peak % Up

Ch 1 Transit Time Down

Ch 2 Gain Down

Ch 3 Peak % Down

Ch 1DeltaT

Ch 2 SNR Up

Ch 3 No. Of Errors

Ch 1 Signal Quality Up

Meter Information

System Serial number

Sensor 2 Up Serial number

Buffer 1 Dn Serial number

Flow board Serial number

Sensor 2 Dn Serial number

Buffer 2 Up Serial number

Flow board hardware revision

Sensor 3 Up Serial number

Buffer 2 Dn Serial number

Sensor 1 Up Serial number

Sensor 3 Dn Serial number

Buffer 3 Up Serial number

Sensor 1 Dn Serial number

Buffer 1 Up Serial number

Buffer 3 Dn Serial number

PanaFlow™ XMTI000 User's Manual
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Table 41: Configurable through FF

Pipe Configurations Pipe Outer Diameter

Pipe Wall Thickness

Pipe Inner Diameter

Fluid Configurations Kinematic Viscosity

Reference Density

Tracking Mode Selection

Minimum Soundspeed

Maximum Soundspeed

Limits Minimum Velocity Warning Limit

Maximum Velocity Warning Limit

Minimum Velocity

Maximum Velocity
Zero Cutoff
Flow Averaging

Minimum Amplitude

Maximum Amplitude

Correlation Peak Limit

Path Configuration Path Configuration

Path Error Handling
Ch 1Path Weight
Ch 2 Path Weight
Ch 3 Path Weight
Ch 1 Path Length
Ch 2 Path Length
Ch 3 Path Length
Ch 1 Axial Length
Ch 2 Axial Length
Ch 3 Axial Length
Transducer Configurations Ch 1Transducer Type

Ch 1 Transducer Number

Ch 1 Transducer Frequency
Ch 1 Static Tw
Ch 2 Transducer Type

Ch 2 Transducer Number

Ch 2 Transducer Frequency
Ch 2 Static Tw
Ch 3 Transducer Type

Ch 3 Transducer Number

Ch 3 Transducer Frequency
Ch 3 Static Tw
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Table 41: Configurable through FF(Continued)

Advanced

Transmit Voltage

Attenuator

Reynolds Correction

Tw Mode Selection

Ch 1 Active Tw Peak %

Ch 2 Active Tw Peak %

Ch 3 Active Tw Peak %

Ch 1 Delta-T Offset

Ch1Tbc

Ch 1 Transmit Delay

Ch 1 Number of Errors Allowed

Ch1Peak %

Ch 2 Delta-T Offset

Ch 2 Tbc

Ch 2 Transmit Delay

Ch 2 Number of Errors Allowed

Ch 2 Peak %

Ch 3 Delta-T Offset

Ch 3 Tbc

Ch 3 Transmit Delay

Ch 3 Number of Errors Allowed

Ch 3 Peak %

Calibration

Meter Factor

Calibration Mode Selection

K-Table Selection

Number of Points

Calibration Type Selection

Calibration table

Velocity points (1 to 6)

Reynolds points (1to 6)

K-Factors points (1to 6)
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F.8 Channel Transducer Block

The CHI, CH2 and CH3 transducer blocks show the measurement values and programmable parameters for each of
the three paths. Figure 75 below shows the Channel Transducer Block, and Table 42 on page 123 lists the
measurements and parameters that are available.

Note: The R/W designation means that the parameter is writable in FF using an Admin password.

@ BH_XMT1000___FBK2__1529
ApplyNalaess

S AL Lo A XS Qa8 S — S r— E—— =

[CRanmete e Bl BB Be

W Pedodc Updated  |2(sec) =
00 _|[Auo

P

Process | 170 Config | Alarms | Disgrostics Othess |

Parameter Vale

@ CH_1_WEIGHT_FACTOR 1

@ CH_1_TBC 0z

@ CH_1_Tw 143

@ CH_1_PATH_LENGTH 322072 mmn
@ CH_1_AX1AL_LENGTH 322072 rem

Figure 75: Channel Transducer Block

122 PanaFlow™ XMTI000 User’s Manual



Appendix F. Foundation Fieldbus Communication

Table 42: Available Measurement Values and Parameters in the Channel TB

Channel TB Measurements and Parameters Measurement Parameter
CH_SOUND _SPEED R
CH_TRANSIT_TIME_UP R
CH_TRANSIT_TIME_DN R
CH_DELTA_T R
CH_UP_SIGNAL_QUALITY R
CH_DN_SIGNAL_QUALITY R
CH_UP_AMP_DISC R
CH_DN_AMP_DISC R
CH_GAIN_UP R
CH_GAIN_DN R
CH_SNR_UP R
CH_SNR_DN R
CH_UP_PEAK R
CH_DN_PEAK R
CH_PEAK_PCT_UP R
CH_PEAK_PCT_DN R
CH_NUM_ERRRORS_OF_16 R
CH_WEIGHT _FACTOR R/W
CH_TBC R/W
CH_TW R/W
CH_PATH_LENGTH R/W
CH_AXIAL_LENGTH R/W
CH_TRANSMIT _DELAY R/W
CH_DELTA_T_OFFSET R/W
CH_PCT_PEAK R/W
CH_TRANSDUCER _TYPE R/W
CH_TRANSDUCER_FREQ R/W
CH_ERRORS_ALLOWED R/W
CH_TRANSDUCER_NUMBER R/W
CH_PATHCONFIGURATION R/W

PanaFlow™ XMTI000 User's Manual 123



Appendix F. Foundation Fieldbus Communication

F.9 Analog Input Block

The Analog Input (Al) Block (see Figure 76 below) is designed as a generalized signal conditioning function. The
output from an Al block can be connected to the Fieldbus. The Al block receives and processes data measured by
the Transducer Block and provides additional functions such as scaling, filtering, alarm generation, and trending.

@ BH_XMT1000___FBK2__152917551 : ANALOG_INPUT1
Apply Values |
jpAaaLoGINPUT FeR2__ [ B S |06 B | 8 B 93
: W PeokcUpdved [20ec] =

[ 005 [[Aso  Meorual
| , , ‘
| Process | Scaing | Tuning| Opticns | Alsens | Disgrostcs | Tea
Paameler Nohue
@ TAG_DESC

8 ¢ MODE_BLX
TARGET Auto
ACTUAL ot
FERMITTED AgolMan| 005
NORMA Augo

B9k
gWLI.IE o) 532

Figure 76: Analog Input (Al) Block

F.10 PID Block

The PID function offers control based on a programmable algorithm. The PID function block may be used with a valve
to control flow.

Note: See Foundation Fieldbus Specifications for more detail on use of the PID Block.
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F.1

Error Handling

Appendix F. Foundation Fieldbus Communication

The flow meter publishes the error status on the Fieldbus along with the real data. The error status can be seenin the
CH_x_Reported Error parameter on the Channel Transducer Block. In addition, the Quality parameter shown with

each of the process variables reports the error. In Figure 77 below, the CHI_REPORTED_ERROR shows as E1.

Note:

For more information on the actual measurement errors and possible causes, see Chapter 4, Error Codes

and Troubleshooting.

Apply Values

msIC

crasmEL1 T8 Fekz__ | B B3 (4% 22 |2 B ¢ @l @
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@ UNIT_TYPE_TIME_R @ Unk Type Time
@ UNIT_TYPE_VELOQTY_R /s ] Unit Type Vekocty
< m J
‘Weie Changes

Figure 77: Reported Error
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Whenever the meter is in measurement error, the quality bit for the published parameter shows bad quality (see
Figure 78 below). To change the quality bit to good, the measurement error at the meter must be removed.

Notice the QUALITY.STATUS field shows as Bad and the SUBSTATUS field shows as Sensor Failure. This information
indicates a measurement error which must be corrected.
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Figure 78: Quality Bit Error
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F.12 Simulation Mode

Simulation mode allows the user to test the FF implementation without the instrument providing real data. The meter
PCB is shipped with simulation mode disabled. To enable simulation mode, complete the following steps:

whenever handling printed circuit boards.

ijj CAUTION! To prevent damage to the electronic components, always use ESD protection

Remove the PCB from the meter.

2. Locate the jumper P5 (see Figure 79 below).

3. Move the P5 jumper to the left one place (pins 2 & 3) to enable simulation mode.

4. Re-install the PCB into meter

5. Verify that the Block error field in the Resource Block shows SimulationActive status.

703-1924
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F.13 Fieldbus Troubleshooting Guide

See Table 43 below for suggested solution to possible Fieldbus problems.

Table 43: XMT1000 FF Troubleshooting Guide

Problem

Communication between DCS and
XMTI1000 FF cannot be established

Presumed Cause

Wiring unconnected, broken or
shorted

Remedy

Correct wiring between XMT1000 and
spur device coupler.

The power is off or the power supply
voltage is less than 9 V

Supply proper voltage

The address detection range is not
correctly set in the DCS

Correct address detection range -
default address for XMTI000 is 0x17

Communication with the XMT1000 FF
is frequently cut off.

The fieldbus is experiencing a large
amount of noise.

Using an oscilloscope or another
fieldbus health monitor to check the
waveform on the fieldbus.

Missing terminators on the bus,
incorrect terminator placement or
extra terminators.

Refer to FOUNDATION Fieldbus
specifications for a full discussion of
terminator requirements.

A value cannot be written to a
parameter in the XMT1000 FF.

Not in configuration mode.

Enter correct "Admin” password in
Resource block - verify "S1 -
configuration mode” appears on
XMT1000 Ul

You have attempted to write a value
outside the valid range.

Check the setting range of
parameters.

The present mode does not allow
write access.

Change the target mode.

The jumper is in write protected
configuration.

Contact factory for write protect
jumper configuration

The actual mode of a function block
differs from the target mode.

Resource block in OO0S.

Change the target mode of the
Resource Block to Auto.

Schedules that define when function
blocks execute are not set correctly.

Set the schedules using a
configuration tool.

The transducer block is not in Auto
mode.

Change the target mode of the
transducer block to Auto.

A block's dynamic parameters do not
update.

XMTI1000 is powered down

Verify the XMT1000 is powered on and
measuring properly

XMT1000 does not recognize the FF
PCB

Check Options menu on XMT1000 Ul
for Fieldbus option - if it appears the
meter knows it is present
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F.14 DPI620 FF Modular Communicator
For local diagnostic capability with the XMT1000 FF option, Panametrics Measurement and Control recommends the

DPI620G-FF Genii advanced modular calibrator and HART/Fieldbus communicator. The calibrator is available in an IS
version as well (DPI620G-IS-FF). Table 44 below lists the models, description and key benefits.

Table 44: DP1620 Genii Models

Image Model PN Description Key Benefits

DPI620G-FF Genii advanced +  Fully featured communicators for device
modular calibrator configuration, trimming and calibration
and HART/Fieldbus
communicator

- Complete device description (DD) libraries
+ Internal power hub

+  Free software and DD updates via simple
web download

DPI620G-IS-FF Genii intrinsically safe
advanced modular
calibrator and
HART/Fieldbus
communicator
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[no content intended for this page]
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Appendix G. Menu Map

G.1 Primary Pages - SIL Type

- Legend
" = 3 1
H Log-in Steps (Meter type -> SIL) ' Options in Black Text Viewer Access
1 | velocity 6] Main Menu Program 1 [[Options in Blue Text Gperator Access or Righer
1 o Display Format a |V Operator ! Options in Green Text Admin Access or Higher
] 0.000 | Progam l—p| Admin ¥ Options in Red Text Factory Access
1 mis Errors/Warnings « Foctory 1
1 Flow Info v :
1 '
i v a !
1 1
! Main Menu '
: Errors/Wornings A '
i Flow Info '
! Keypad Lockout 7 1
i Sofwarelpgrade v :
1
1
H '
! i
] i
i
! i
: Enter Factory password WARNING! I
! W After entering the right !
! %11]11%% [ %] ENTER l€—  password, safe output I
1 X HovE ThST FODE will g0 to DD state. !
! [a»] Confirm it, Press Enter! ¥
1
i
P e e e e e e e e e e e e e e e e |
! PRIMARY PAGES !
1 1
1 System > | p |« Input/Output > [ p |« programming » < Calibration > 4 SiLTesting > 4 Advanced > < Factory !
! Meter Units CommunicationPort & Pty > | o | P o s | Option /0 Type AP Serialnumbers a !
H Meter Settings Analog Output (Std) Channel 1 Calibration Mode SIL Output Analog Reset Settings Option Comm Type 1
' View Error Log Digital Output (Std] Channel 2 Calibration Type Switch Meter Install Factory Test 1
1 Reset Error Log < commislot1) v | 4 | Chonnel3 « | Resetk-Table v |« v |« Unlock Upgrode Access ¥ | o | Reset Inv Total v !
1 1
i v A v A v A ¥ A v A i
1 1
1 < Input/Output > <« Calibration > < siLTesting > < Advanced > < Factory !
] Analog Output (Std) 4 ResetK-Table a On Board 4 Reset Settings s Factory Tests af
1 Digital Output (Std) K-Table Selection Temperature Meter Install Type Reset Inv Total 1
! Option Comm (Slot1) No. Of Points Watchdog Test Upgrade Access Unlock Admin Access :
i Analog Output (SIL) ¥ K-Table .4 v v Meter Type v |
1] 1
1 1
] |
e e e e i e e SRS e g e e e e e O e e Al |
G.2 Primary Pages on e
. y Pages - Non-SIL Typ
- ~So0vind THine=Sonmminir” ol -~ < R Legend
1 Log-in Steps (Meter type -> Non SIL) | Options in Black Text Viewer Access
) Velodity &) Main Menu Program 1 Options in Blue Text Operator Access or Higher
I v Disploy Format A v Operator ! Options in Green Text Admin Access or Higher
: 0.000 > Program 5| Admin H Options in Red Text Factory Access
1 mis Errors/Warnings « Fadory 1
| Flow Info v 1
! :
| x B |
! Main Menu H
1 Errors/Warnings A 1
i Flow Info !
: Keypad Lockout 1
I Software: v v i
i
1 :
1
1 1
' i
i v 1
1
' Enter Factory password WARNING! H
1 v After entering the right 1
| v 111111 le— password, the system '
: E %] B [ ¥ 1 ENTER will goto config mode. 1
1 [«»] MOVE [(Av] MODF Confirm it, Press Enter! 1
1 1
I
|

PRIMARY PAGES

1 1
) 1
1 1
« Factory

! System * |p|+ inputoutout » [ p |« Pprogramming > <« Calibration > <« i > < Advonced n !
' > dilesmg i Serial Numbers . 1
! Meter Units Communication Port & Composite > " . None 4 Omkmirige a L Option Com Ty i
1 Meter Settings Analog Output (Std) Channel 1 Calibration Mode ;,g”[ s Fapcmr Test = :
! View Error Log - Digital Output (Std) 4| Crame2 Calibration Type ""’"":k' o isd pe o = H
i Rexat Eroe [og Option Comm (Slot1) ¥ Channel 3 | Resetk-Table v o ol F BN H
1 1
1 1
1 v A v A v A v A :
'

! < Input/Output > < Calibration > < Advonced > < Factory :
1 Analog Output (Std) 4 Calibration Type A i A Factory Tests - 1
1 Digital Output (Std) Reset K-Table Reset Inv Total 1
: Option Comm (Slot1) No. Of Points Unlock Admin Access !
1 Option 1/0 (Slot2) v K-Table v ¥ Meter Type v 1
1 1
1 1
1 1
e o o o o o o
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G.3 Log-in Steps - SIL Type

Log-in Steps (Meter type ->SIL)
Velodity Main Menu Program
0.000 8| Display Format N I
B — Admin
s Errors/Wornings |
Flowrfo v ey
v A
Main Menu
Errors/Warnings .
Flow Irfo
Keypod Lockout
Software Upgrade v v
| Enter Operator password v WARNING!
111111 After entering the right
o password, safe output
[x] EBSC [ ¥] ENTER pepuas ke
[4»] MOVE [A¥] MODF Confirm i, Press Enter!

[[Legend

Options in Black Text

[ Viewer Access

I

PRIMARY PAGES 1

'

I

I

1

System < Input/Output <« Progromming » | )| Colieation > |« Siresting N
Communication

Meter Units x > | compaske Meter Factor A SiLOutput Min/Max 4 | ¢

Meter Settings Analog Output [Std) Channel 1 Calibration Mode SIL Output Analog '

View Error Log Digital Output 5td) himinal2 Calibration Type Switch !

Reset Error Log 4|  optimCommislct) v |4 [ Gores 4| ResetkTable v |« e |t

i

1

v A v v & '

'

4 Input/Output > « Colibration » 4 SiLTesting N

Analog Output (std) 4 Reset K-Table 4 On Board 4

Digital Output (td) K-Table Selection Temperature 1

Option Comm (slot) Ho: Of Polnlx: Watchdog Test |

Analog Output (SIL) ¥ Rk L2 v |t

'

G.4 Log-in Steps - Non-SIL Type

132

o

“Togrin Steps (Meter type -1

'
'
'
1
'
'
'
1
1
'
'
1
1
'
'
'
'
1
'
'
1
1
1
'
'
'
'
'
'
1
1
'
'
'
'
1
'
'
1
1
1
L

PRIMARY PAGES

Options in Blue Text Operator Access or Higher

[ Legend

[ options in Black Text

[ Viewer Access

|_Options in Blue Text

| Operator Access or Higher

Velocity E | Maintenu | Progrom
Display Format 4 * Operatar
0.000 Py || "
mls Errors/Warnings F
Flownfo v e
v A
Main Menu
Ermors/Warnings A
Flow Info
Keypad Lockout A
Software Upgrade v v
Enter Operator possword v WARNING!
v After entering the right
111111 [ possword, the system
[x] EC [v] ENTRR will goto config mode.
[«»] MOVE [A¥] MODF Confirmt, Press Enter!

'

'

'

'

i

'

1

I

. 1

System » |t inpuy/Output » | p |4 programming » | p |« calibration > | p [t SilTesting ¥ Iy
Meter Units Communication Port A Composite Meter Factor A N 4
Meter Settings Analog Output [Std) Channel 1 Calibration Mode '
View Error Log P Digital Output (Std) < Channel 2 < Calibration Type 4 !
Reset Error Log Option Comm (Slot1) W Channel 3 Reset K-Table - :
I

v i v i

I

4 Input/Output » 4 Calibration » :

Analog Output (Std) 4 Calibration Type . '

Digital Output (Std) Reset K-Table :

Option Comm (Slot1) No. Of Points :

Option 1/0 (Slot2) L4 K-Table v !

i

I
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G.5 Meter Units and Settings

v e [ Legend
S o [ EnglishAUnit Groups [ Options in Black Text Viewer Access
P~ > ——| | all I
Meter Seftings v\;lmy * ?‘*h m'ﬁ‘ ' Options in Blue Text Operator Access or Higher
Aol ubicft/min ' S T
View Error Log Volumetric {Std) Cubici/he ! g;"““s"‘;e:};:“ F“: ":’5““'#'"
Reset Error L < ions in actory Access
eset Error Log qx— 'X— Mass. v m Cubicft/day v :
v A v A H
Engiish/ Unit Groups Unit Groups/Actvol '
Vol Totalizer U5 Gallons/sec H
Mass Totalizer U5 Gallons/min H
Oimensions U5 Gallons/hr [
v USGallons/doy v |
'
v a v [ X
'
English/ Unk Groups Unit Groups/Actvol '
Angle U5 Kilo Gallons/min 13
Density U5 Kilo Gallons/he i
U5 Kilo Gallons/day '
USHegn '

System | v Meter Settings v Display Eackight i Backlight/Timeout -l
Meter Units — a | on Timeout T
feter Settings Contrast o Tmeout 10 s 10
View Error Log Y
. [ =] UNDO [~ SAVE
Rty W T = Y= X & or X|l4»] MOVE (Aw] ALTER
v A o
. v Change Password Y y|  Possword/operator | Enter new Operator possword
:‘E“”ysmnw a [/ op.:.. No
e Tag 111111
Label Admin o Yos L
[ =] UNDO [+] SAVE
About Meter ‘_X [« X_ , or X| [4»] MOVE [Avw] ALIER
v A
v v
Meter Settings » About Meter System S/IN
Meter Tag SN N System SN
Labe Sensor S/ 11110101
Chenge Password Product Type
About Meter v €| Tommiterversin v [$—]
v A
About Meter
Tronsmiter Version &
MPU Version
FF Version ot 1)
RO Vession Siot2)
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e [ pmemecmcscons 5
' System > Meter Settings v Bockight Y| ockiight/mimeout v | Timeout
' Meter Units — i —> o P - g H
: Meter Language « Timeout 10 s 10 1
View Error Log SystemDote # \
i 0 [x] uNO [v] save | |
; Reset Error Log le——]|  Meter Tag v N 1 ¥ o 14>] MOVE [av) AUER | 1
1 '
: v - , P :
i Meter Settings v Change Password p|  Possword/Operator t—"_p1 Enter new Operator passward i
1 " — I
! Meter Tog Oparutor .- 111111 '
! [x] UNDO {1 SAVE i
h Rbout Meter v e - [ [«»] MOVE [4v] AUTER :
1 1
]
¥ & \
Heter Settings 3 abouttrerer v | sensorsim v | chaup v |chaup !
Meter Tag SystemS/N AP o a P anw i
Label Sensar SN Ch#1Dn 2147483647 2147483647 1
Change Password Product Type ChezUp [x] uNpo [v] save |1
‘About Metex [ | Tomsmierversion ¥ v ¥ [ ’m. tar] MOVE (vl AR | !
'
v A !
About Meter 1
Transmitter Version a L
L MPU Version 1
H Ff Version Slot 1] i
H A/poversionlsioz) v 1
1 1
1 1
G.6 Error Log
i
! 7 7 T i [tegend
1 MSE’;:‘L":“S g A . View Error Log L V‘%ZTJLIWW [El?’}z’ ! [Options in BlackText Viewer Access
! Meter Settings f”'hun"’nf “1 09/20.08.: 20 i5 i [ Optionsin Blue Text Operator Access or Higher
1 ViewEnoring Clignel2 08/10 23: 1 €22 | [TOptions in Green Text Admin Access or Higher
: Reset Error Log ‘x_ Channel 3 4)(— 04/03 11: 1! E22 ] Options in Red Text Factory Access
1
i i
1 v A '
i i
' View Error Log er |}
! 03/21 14:33:3¢  E23 '
1 02/20 07:40:48  E22 !
1 02/10 23:40:28  E22 i
H 01/03 12:15:55  E22 '
1
H '

i
' System » v Reset Error Log
i Meter Units b

H Meter Settings Yes

! View Error Log

! Reset Ervor Log

1

1
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G.7 Input/Output - Analog Output

< Input/Output >

Sud) 4

Digital Output (Std) o 420mA
Option Comm (Slot 1)

Option /0 (Slot2) b &

i
Analog Output (Std) v : 4-20mA V' | Measurement Type v | Measurement Type/Comp
off | Mewwementiype A [ Composie a * Velogty

I-

Base Value Channel 1 Volumetric (Act)
Full Value Channel 2 Volumetric (Std)
Calibrate v [—| Channel3 v Mass Flow v
e X Voo
v A ¥ =
Measurement Type/Comp
Mass Flow
Avg Vol Flow Rate
Soundspeed
Reynolds

4

# v

Measurement Type v | Measurement Type/Ch 1
Composite A * el
Channel 1

]
]
]
1
i
]
]
1
1
]
1
1
]
1
1
]
1
1
]
1
1
1
]
i
1
Volumetric (Act) 1
Channel 2 Volumetric (Std) A
Channel 3 v Mass Flow v :
]

1

'

1

1

1

1

1

1

1

1

1

1

1

1

1

]

1

]

]

]

]

]

v orx

Measurement Type/Ch 1
AvgVol FlowRate A
Soundspeed
Gain
Std Deviation Gain v

v A

Measurement Type/Ch 1
Gain
Std Deviation Gain
SNR Up
SNRDn v

1
1
i
1
]
1
1
]
1
1
]
1
]
1
1
1
1
1
1
:
i ¥ s
1
1
1
]
1
1
1
1
1
1
1
]
1
1
1
]
1
]
1
1

4-20mA ¥ | Full Value v | Fullvalue
Base Value A Full Value P unT:  fus

Calibrate
UNDO v SAVE
Error Handling v Qx— [x] [v]

[«»] MOVE [Aw] ALTER

h 1
H 1
i i
| FullVoke 3.0000 fils 3.0000 | !
1

: :
. :

I 1
[ 4-20m v | calibrate Y, | calbrate 4ma !
1 Base Value A >, Calibrate 4mA Tl uNT: mA i
| Fullvale Calibrate 20mA 4,000 i
Calibrate Percentage of Scall [
1 age of Scale [x] QuUIT [v] SAVE |,
: Error Handling v GX— Vorx | [4»] MOVE [Av) ALTER :
e D e e B e PR e 1
v A
e e e e ™ T — —————— T T T ——————35
1| 4-20mA v | Error Handling v | Error Handling Value Y| value '
| Bosevalue AP ow > vahe P UNT: ma !
H Eu;lg/o!ue High 400 mA 4.00 I
I alibrate Hold T 1
[x] UNDO [ v ] SAVE
! Error Handling ¥ |g——] o Other — 1
: or = | % Vorx |[«4»] MOVE [Avw] ALTER :
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G.8 Digital Output - Pulse Output

e e o e e o i e
I 1
< Input/Output > ‘/I Digital Output (Std] V1| Pulse v > Polarity !
Analog Output (Std) A off & _>| A * Negative :
Digital Output (Std) o Pulse 1 Measurement Type Positive !
Option Comm(Slot 1) Frequency 1 Pulse Value :
Option 1/0 (Slot2) Y [$ Aam Vie=H  Pulse Width v [— |
X 1
1
A A B
r 1
H v v 1
Control Output 1| Pulse [ Measurement Type P Mea: Type/Comp 1
: Polarity A Compcsite A ® Fwd Vol Batch :
i melmmﬁve CZunne: 1 Rev Vol Batch 1
I se Value ¢ Channel 2 Net Vol Batch J
: Pulse Width vl x Channel 3 W Fwd Mass Batch v |
‘ v o x :
I v & 1
1 v B 1
1 Measurement Type/Comp 1
: Net Vol Batch :
: Fwd Mass Batch [
! Rev Mass Batch !
: Net Mass Batch v |
1 1
: 7 : NOTE:
H Mecu:rl:‘re;:;:ﬂype R > Measurement Type/CH #1 Nk Please refer to the Modbus
: (hrzdl 2 M“q‘h:: | map for the entire list of
! Channel 2 Rey vl Bat ! Measurement Types
1 Net Vol Batch 1
: Channel 3 & bz Fwd Mass Batch v : supported for Pulse Qutput
1 1
I v A 1
: Measurement Type/CH #1 :
1 Net Vol Batch !
: Fwd Mass Batch :
1 Rev Mass Batch 1
: Net Mass Batch v :
I 1
b 1
1 4 v I I !
i | Pulse Pulse Value Pulse Value H
1 Polarity A P pulseVale P UNT: A3 1
: Measurement Type 10.00 m3 10.00 :
' m‘lseVuﬁ [x] UNDO [ v ] SAVE |1
: Puise Widt bl ¢ x| [4>] MOVE [Av] AUTER ||
L o
r
1 i !
Pulse v _| Pulse Width V| Pulse Width
1 1
1 Polarity A > Pulse Width > UNIT: ms 1
1 Measurement Type 5.0 !
: Pulse Value o . = [ x] UND(?‘O? v1 s i
i M ' [«»] MOVE [Av] ALTER |}
or % 1
L
r \; :
! v
Pulse Test Pulse Test Pulse
1 — —p| 1
1 Pulse Value A Test Puke I
: Pulse Width 0 0 :
Test Pulse 3
1 d [x] Qur (Y] SAVE |
: Error Handling v ﬂx— ‘_crx [«»] MOVE [Av] ALTER :
W s T s s a i o R T T T ey ——————— I
= 3
1 | pulse Error Handling -
i Pulse Value A P o Hold '
1 Pulse Width Stop 1
: Test Pulse :
1 Eror Handli v ¢ ]
i v or % 1
[
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G.9 Digital Output - Frequency Output

' '
v 1
< Input/Output » ‘/. Digital Output (Std) _l. Frequency v Measurement Type v Measurement Type/Comp I
Analog Output (Std) & off - 0 Measurement Type AP Composite = * Velodly i
Digital Output (Std) Pulse 1 Base Value Channel 1 Volumetric (Act) 1
Option Comm (Slot 1) o Frequency ! Full Value Channel 2 Volumetric (Std) !
Option 1/0 (Slot2) v | Aom v |5 Full Frequency v |&— Chonnel v Massflow v :
x | &% Vorx !
1 1
A A i v A v A
1 1
Control Output 1 Measurement Type/Comp 1
: Mass Flow £
1 Avg Vol Flow Rate :
1 Soundspeed 1
: Reynolds # v :
: : NOTE:
1 1 Please refer to the Modbus
Measurement Type/CH #1
: M?:;regﬁ:ﬂype A 4 o Velod o : map or User Manual for the
1 Chw:d 1 Vi : I entire list of Measurement
1 olumetric (Act) H
1 Channel 2 Mass Flow 1 Typessupported for
: Channel 3 v ¢ dspeed v |} Frequency Output
1 Vi 1
1 v A 1
1 1
: Measurement Type/CH #1 :
1 Gain 1
: Std Deviation Gain 1
i SNR Up i
1 SNR Dn Y h
1 1
1 1
v A
o o o -
1 1
1 Frequency v | Base Value v | BaseValue 1
: Measurement Type AP BaseVoke F— UNIT: m/s :
i Base Value 0.000 s 0.000 !
] Full Value [x] UNDO [ v SAvE [}
! Full Frequency ¥ N [€——( [«»] MOVE [4v¥] ALTER !
1
Ty e f

1
: Frequency —‘/. Test Frequency _‘/’ Test Frequency :
1 Full Value . Test Frequency UNIT:  Hz H
: Full Frequency 0 Hz 0 1
Test Frequency = !
1 —| [x] QUIT [ ] SAE |,
: Error Handling v [ < m [«»] MOVE [Avw] ALTER |1
]
L
1 . v i v 1
i Frequency v | Error Handling Error Handling Value Value 1
1 Full Value AP Low Vahe > uNT He 1
H z
! iulltFFvequency ?g{; 12000 Hz 12000 :
1 55 rEquehey L i [x] UNDO [ v'] SAvE |1
1 Evor Handli v lg—— o Other —
1 — rai x x| [4»] MOVE [Av]l AUTER |
1 '
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G.10 Digital Output - Alarm

1 1
v . !
< Input/Output > »| Digital Output (Std) ‘/i Alorm v" | AlarmState Alarm State I
Ar.m\og Output (Std) A Off . H Alarm State A * Nei Closed Normally Closed :
Output Std) Pulse 1 Alarm Type N "! 0 Normally Open 1
Option Comm (Slot 1) Frequency ! Measurement Type . O'(lr;mf y Open OR |, railsafe 1
Option 1/0 (Slot2) b 4 ‘X o Alarm L4l Ll Alarm Value v le giaee :
! Yorx 1
v v ! 1
iy = :
1
Control Output e v | AlarmType Alarm Type :
: Alarm State A "l e low ¢ Foult !
1 Alarm Type High OR i
1 Measurement Type 1
) Alarm Value 1
1 v or X 1
1 1
e e e e e e e e e e e 1
v A
e e Ty —— N
]
1 | Alarm v Measurement Type v | Measurement Type/Comp :
! Alarm State A G A ® Velogty A
1
1 Alarm Type Channel 1 Volumetric (Act) :
! :‘Ilelnlvalmm'l'we v E:um\e: § v Volumetric (Std) 1
jarm Vaiue annel M Fi 1
! X o Y | INOTE:
1 v A v A : Please refer to the Modbus
: I'map for the entire list of
' Measurement Type/Comp IMeasurement Tiies
] Volumetric (Std) A : yP
1 Mass Flow 1 supported for Alarms
: Soundspeed 1
! Reynolds # ¥ |
1
i i
1
i
: Measurement Type il Type/CH #1 1
I Composite A . e :
: ?h“"e:; Volumetric (Act) i
anne
! Chu:neIZ v MUSS(QOW :
: v orx Soundspeed v |
1
1
1 v A
1
i Measurement Type/CH #1 :
: Gain A |y
1 Std Deviation Gain !
1 SNR Up i
: SNRDn v |
i
! 1
L 1
F 3 7
1 Alarm v | AlarmValue Alarm Value 1
: Alarm State A AlormValue UNIT: m/s I
i ;;l(n mType & 10.00 /s 10.00 i
] easurement Type P [x] UNDO [ v']1 SAVE |!
1 Vdue 1
i L v vorx|[4»] MOVE [Av] ALTER
1
r 1
: Alarm v | TestAlorm :
1 Alarm Type AP o 1
I Measurement Type ON 1
: Alarm Value :
' Test Alarm vie—lrx1 our [v1 TEST |
1 x 1
1 1
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G.1

4 Input/Qutput
Communication Part
Analog Output (Std)
Digital Output (Std)
Option Comm (Slot 1)

Communication Port

Baud Rate
2400
4800
9600
19200

v A

ication Port

Baud Rate
Parity
Address

G.12.1

Stop Bits

Boud Rate

19200

38400

57600
o 115200

1 . 1
| | Communication Port Parity 1
! Baud Rate | None :
1| Parity 0dd 1
| Address o Even 1
| Stop Bits i
I or % :
1
L 2 S -
Il Communication Port _ | Address »| Address
: Baud Rate Address
[l Parity 1 1
: ?t“?:s [ x] UNDO [ v'] SAVE
! P < I orx|[«4»] MOVE [Avw] ALTER
I--; --------- 1 -------------------------------------------
., . —————— a
: Communication Port Stop Bits 1
1 Baud Rate °q :
: Parity 2 1
1| Address 1
1| StopBits 1
1 v or % :
G.12 Input/Output - Option Comm (Slot 1)
FF
< Input/Output v/ | Option Comm (Slot 1) FF Board v About FF :
Analog Output (Std) » About FF SWRevision 0.02.1 |
Digital Qutput (Std) HWRevision  0.1.2.0 U
Option Comm (Slot 1) :
Option I/0 (Slot 2} < & I
X 2% I
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G.12.2 HART (PV Configuration)

L e e et '
! 1
< Input/Output » | v | Option Comm(Slot1)  I| HART V| AnalogOutput ! o] Measurement Type !
Anclog Output (Std) & [  HART %| AndogOutput —¥  MeasurementType & Mass !
Digital Output (Std) 1| About HART Base Value « VolmetriclAct) i
Option Comm [Slat 1) : Full value Volumetric (Std) 1
| = Calibrate v [4—— Velod H
Option 1/0 (Slot 2) 4x_ o q; arx ity :
| 1
1 Y a4 1
1 1
Analog Output v | Full value v" | Full Value
1
' Base Value Al e P unm:  fr3/s f
! Full Vake 10 A3/ 10 1
H guhh}?mdl v [ x] UNDO [ v'] SAVE [l
1 rror Handling — '
H W Vorx | [4®] MOVE [Av] ALTER i
1
1 v A :
H v i Y| calibrate tma !
i Analog Outpit Lalbxote > onm: ma H
1 Base Value A * Colibrote 4mA 000 '
: Full Value Calibrate 20mA TS UND% PTG :
Calibrate Percentoge of Scale l—| [ vl SAV
1
1 Error Handling v[* Vorx |[4»] MOVE [Av] ALTER !
1 1
1
i v i i
1 v 7 " v I
[ AnalogOutput | Error Handling | 4| Emor Handiing Vaiue |——{ Value |
] Base Value a Low Value UNIT:  mA I
! i
' Full Value :KJ‘Q 400 mA 4.00 i
1 Calibrate le——| Mo —— 1 x1 oo Tv1 save |t
| Other —
H Errar Handling b R X [ or x| [«»] MOVE [Av] AUTER [}
1
1

i[ HarT v | About HART ]
1| Andlog Output P SWRevision 0.00.1 i
\| Aboutmart HW Revision  0.10.0 !
! i
! —| 1
i x i
! '

G.13 Programming
G.13.1 Composite Clamp-on (Pipe Configuration)

i
1
< Programming » | v | program/Composite v 1| pipe b o Pipesize v | pipeoD v | Pipe 0D i
ite » Pipe A% pipesie Pipe 0D > Pipe0d — uNm: in !
Channel 1 Fluid 1| PipeMaterial Pipe Wall Thickness 350 in 350 I
Channel 2 Path : Lining Material PipelD [x] N0 [v]1 save |1
i 1
Channel 3 — s v |€— Lining Thickness = (] ow 1avl ar [}
v A _————
Program/Composite T Eeee !
Fluid 4 (] eipe ¥ | Pipe Moterial v [y N }
Path ! pipesize > « RN ’:“’” ik e A !
Limit; Pipe Material Carbon Steel ]
e v i Lining Moterial Other i;uin!ess Steel '
Lining Thickness le— uminum !
H 5 x 3 Brass v 1
1 or ¥ )
1
' v A '
1
'
! Pipe Material ' | pipe Material/Other v | Pipe Soundspeed Y [ pipesoundspeed '
t standard " PipeSounispeed —>|  Pipe Soundspeed o fus !
1 o Other 10564.31 fi/s 10564.31 )
1 31
1 [x] UNDO [v] save |!
[— ! — ]
: X 3 v orx [ [4»] MOVE [Avw] ALTER !
'
- |

i
1| Pipe + | Lining Material :
! PipeSi >
! pipe Hateril - :
1 P Standard ¥
1 i ‘Material Other )
i Lining Thickness — H
i & '
1 v A :
i ini i | tining Materialf Standard !
' Lln«r\?;:lnleuu\ EREN .ng laterial/ Standart :
1 o Epoy
: « Stondard Glass (Pyrex) :
! Other Asbestos Cement )
: ¥ orx Mortar v :
I
1
1 v & !
1 — - — - v [ Lini v | Lini 1
1 Lining Material /| Lining Material/Other Lining Soundspeed Lining Soundspeed
1 None |  lining Soundspeed * " Lining P UNT: s i
: Standard 771050 ft/s 7710.50 1
. . {x] unpo [ 71 save | }
¢ le—| —
: "3 % v orx | [4»] MOVE [Avw] ALTER :
1

—_—==== P e e e T e e T
e - Z o
1 | Pipe v | Lining Thickness N Lining Thickness [l
'] Piesize |  Lining Thickness UNIT:  in L
1|  PipeMaterial 010 in 0.10 i
1| Lining Material Ton e '
§| Liniag Mol le—] [ x1 uwoo Tv1 save ||
)] e orx |[4»] MOVE [Avw] ALTER |1
1 ]
B T T T T TS e e T T e e T ot
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Appendix G. Menu Map

G.13.2 Composite Wetted (Pipe Configuration)

o
1
< Programming > v | Program/Composite v 1| Pipe \/I Pipe Size v/ | Pipe OD v Pipe 0D
Composite > Pipe A '_'l Pipe Size Pipe OD Pipe OD UNIT:  in
Channel 1 Fluid 1 Pipe Wall Thickness 3.50 in 3.50
Channel 2 Path I Pipe 1D [x] UNDO [ v SAvE
Channel 3 ‘x_ Limits v Qr:- 7 dx— = [<»] MOVE [Av] ALTER
1
v A | T T T T E e EmEEE
Program/Composite
Fluid 4
Path
Limits
v
. .
G.13.3 Composite Clamp-on and Wetted (Fluid)
e ettt tatetet '
«_Progromming Program/Composite V[ ruid v [ vensity v [vensitylact v [vensityen i
Compasite Pipe N Density [ Desity > !:):L‘qm > UNIT: Lb/Fer3 A
Chomne Flid 1| Kinematicviscosty Density Refl 24 W/F3 62.4 H
Channel 2 Path 1 Trocking [ x] UNOO Tv1 save |1
Channel 3 Limits v 14>l MovE [av] aum |}
'
v A - - B
v = i
Program/Composite ! Kinematic Viscosity v | Fixed kv '
Tl 1 * FomdiV M unT st H
path [ St 10 1
Limits 1| Troding [x] DO [¥]1 savE |}
I < Vorx|[4»] MOVE [Av] AUTER E
' i

140

L

e R 3 1t T S T S B BRI

- i
Fluid || Fuidriracking ¥ | FlidType ! FuidType/standard '
Density . on > o s * Water D6260C) '
Kinematic Viscosity o ther Jater 10 10100 C} 1
Tracking le—| !
le— [e— p— '
X % !
v A i
Fluid Type v | Soundspeed Limits Min Soundspeed V| Min Soundspeed
Standard > MinSoundspeed »unn fus
& Max Soundspeed 3600.00 fils 3600.00
[x] UNDO [¥) SAVE
| wE Vorx|[4»] MOVE [(Av] ALTER

1
v i
= v H
FluidTracking v | FlidType || FluidType/Standard !
On * Standard * Water 0102600 A !
o OfF Other Sea Water !
oilizd '
[+ v orx |  CrudeOil v {
I
v & !
FluidType | Nominal Soundspeed | NominaiSoundspeed | Nominal Soundspeed 1
Stondard BN H i L unT:  fus |
. 3600.00 ftfs 3600.00 !
[x] UNDO [ ¥1 SAVE !
Wwu - [ [«»] MOVE [Avwl AUTER |,
'
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G.13.4 Composite - Path Configuration

Appendix G. Menu Map

1
<« Programming » | v | Program/Composite v'!| Path v | Path Configuration/Std 1
Composite —> Pipe A Path > iTitedDiometeriD) 4 |
Channel 1 Fluid 1l PathWeights 1 Mid Radius (MR) i
Channel 2 Path il pathError Handling 2 Path (TD-TD) ]
Channel 3 < Limits v l@—— 2Path(MR-MR) v |
x X v or X 1
1 1
v : v A :
g 1 Path Configuration/Std 1
P
mg;ﬂ:i':jlco'"msm 2l 2 Path D - TD) S
path 1 2 Path (MR- MR) '
Limits ! 3 Path (MR- TD- MR} !
Advanced v 1 o 3 Path Special) ¥ I3
L ]
L 1
! | path | path weights v | cH#1/Path Weight v | cH#1/Poth Weight
| Path Configuration Channel 1 CH #1/Path Weight
! Path Wei Channel 2 020 0.20
: Path Error Handling Channel 3 [ <] UNDO Tv1 save
1
! < R x| [4®] MOVE [Av] AUTER
ey S et ety e
v A
[ e R e ] 1
1 | Path v | Path Error Handling 1
: Path Configuration —» ¢ 0n i
1 Path Weights off :
: Path Error Handling |
i i
1 v or X '
g g g g -
Programming - Composite Clamp-on (Path Configuration)
| ]
1 1
< Programming » | | Program/Composite V1| path v | Path Configuration/Std 1
Compasite Pipe A ™ path »|  1Tilted Diameter (TD) !
Channel 1 Fluid 1 Path Weights 2 Path (TD - TD) 1
Channel 2 Path 1 Path Error Handling o 3Path(ID-TD-TD) 1
Channel 3 «—] imis v .
% x| ¥ or x 1
i o e P M o ot e 1 e o ot i 0 1
v v A
Program/Composite e T e e BEDEE e T e T
e A 1| Path v | path Weights v | cH#1/path weight V| cH#1/Path Weight
Path 1| Ppath Configuration > Channel1 P CH#1/PathWeight
Limits 1| Path Channel 2 020 0.20
Advanced v 1| Path Error Handling Channel 3 [ x] UNDO [ v'] SAVE
1 —
! % [ x| [4»] MOVE [Av] AUTER
L =
I— _______________ Lt el i o dusi b At el =t =1
1| Path | Path Error Handling :
! Path Configuration > ¢ 0 1
1| Path Weights off 1
] Path Error Handling :
1 1
i Vorx !
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Appendix G. Menu Map

G.13.5 Composite (Limits Configuration)

142

1
<« Programming » | | Program/Composite VI Limits v MinVeloci v | MinVeloci
—p| ity in Velocity
Campacke > Pie AR minvelosiy a Min UNT: s
Channel1 Fhad 1| Maxvelocity -82.00 ftls -82.00
Channe3 — Lk v 4_; Hinel Woryhiat «—| [x] UNDO [v] SAVE
annes i
x X, Hoxvelornimit v 9 Vorx|[4»] MOVE [Av] AUTER
v A 7 ry
'
Program/Composite 1| Limits
Fluid A ! Zero Cutoff A
Path 1|  Flow Averaging
Limits 1|  Soundspeed Error %
Advanced v i Min SNR v
1
[ 4 A
1
1 | Limits
t]  MinSNR A
1 MinAmplitude
1 Max Amplitude
: Corr Peak limit v
1
ettt oot tedteiattetetate e teta el m———————
<« Programming v | Program/Composite V1| Limits v Min Velocity v [ Minvelecity I
1
Compasite Pipe A —f MinVelocity 2 7 s > unm: s 1
Channel 1 Fluid i Max Velocity ~82.00 /s 8200 :
E:um:g —| Puritsf]m v |« j| Vel b — [x] UNDO [v] SAvE |1
annel
3 ) [t i I 3 | tr) move tavi A ||}
1
v R A :
o
Program/Composite 1| Limits :
Fluid A 1 Max Vel Warn limit A i
Path ! Zero Cutoff i
Limits Flow Averaging 1
Advanced v peed Error % v :
1
|
.
" . 1
< _Programming v | Program/Composite V| Limits _,/ Min Velocity v | Minvelocity
e Pre A A MinVelocity UNIT:  fifs
Chirinel 1 it 1| Maxvelocity 8200 fils 8200
Channel 2 Path i e
ch 13 Limits ¥ 1] Min Vel Warn limit — [x] UNDO [ ] SAVE
annel = !
1—‘x ‘—"xl Max Vel Warn limit ) § % e— [<»] MOVE [Av] ALTRR |1
1 )
v A 1y :
1
Program/Composite : Limits :
Fluid A I Max Vel Warn limit - H
Path 1| Zero Cutoff '
Limits { Flow Averaging :
Advanced v 1| Soundspeed Error % v i
! 1
1

Legend

Options in Black Text Viewer Access

Options in Blue Text Operator Access or Higher

Options in Green Text Admin Access or Higher

Options in Red Text Factory Access

PanaFlow™ XMT1000 User’'s Manual



G.13.6 Composite (Advanced Configurations)

Appendix G. Menu Map

PanaFlow™ XMTI000 User's Manual

< Programming » | v program/Composite v | Advanced v | inputs V| Temperature | Fluid Temperature v | Fluid Temp/Active
Composite % Fuid A A > o fepeaiie T > Ficed —>  AIN-ARTD-1
Channel 1 1 Path Ambient Temperature Presane o Adive o AIN2/RTD-2
Channel 2 1 Limis Transmit Voltage
Channel 3 le—- v|e—] RefreshRate v le l— &
x| 5 * X 2 v or
1 v A
1
: Advanced v | Transmit Voltage v | Attenuator
1 Inputs A [P g > o
1 Ambient Temperature o low « Off
! ransmit
i Refresh Rote v le—I
1 x vorx
1
1 v A
! v
: Ad:mced —p| Refresh Rate
nputs a -
1 :
H Ambient Temperature e
' Transmit Vokage ol
! Refresh Rote: v
: v or %
i v A
L v v i i v i s i
H Advanced Tw Active Tw Settings Active Tw Interval > Active Tw Interval
' w A ». Adive Tw > AdiveTwintend 7  Aciveiwinteval UNIT: s
: Reynolds Correction Fixed Tw ATw Temp Change 600 600
1 Signal Averaging Temper ature Comp [x] UNDO [ v1 SAVE
' ransmit Code v [ = MR Vorx|[4»] MOVE [Av] ALT
1
i v x
H v
i =
1 Ad\fmced R — Rey:r:ht Correction
1 Tw 0
! Reynolds Carrection o OF
I =
1 . —
! Y Vorx
1
i ¥ .
! Advonced ¥ _| Signal Averaging
! Tw % e K
1 Reynolds Correction
! Averaging 16
H Transmit Code v
1 7 or x
I
1 v A
|
: Advanced | Advanced/Transmit Code
1 POl SN
| 4
1 o 7
t vl 11
[ orx
1
<« Programming V1 programiConmpostts v | Advonced v | nputs v | Advanced v | FhidTemperature v | Fluid Temp/active
Compesite % Fud > 4 o Temperaine > Jnpus _— —>  AIN-1/RTD-1
Channel 1 H Path Ambient Temperature Pressixe Ambient Temperature o Adive o AINZ/RID-2
Channel 2 | Limits Transmit Voltage Transmit Voltage
Channel 3 l— le— Refresh Rate v le l@— RefreshRate <
X X x x 3 v or X
'
1 v A
1
] Advanced v | Transmit Voltage v’ | Attenuator
] Inputs A [P High on
1 Ambient Temperature o Llow o Off
1 Transmit Voltage
: Refresh Rate v |e—
1 % v or
: v X
] Advanced il
H vanc p Refresh Rate
1 Inputs A .3
! Ambient Temperature
1 5 Hz
1 Transmit Voltage 10Hz
] esh Rate v [
1 v or x
1
L
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Appendix G. Menu Map

G.13.7 Channels (Clamp-0n)

fmmmmmmmmeemmem—————— e e e e e e eemeeemmeeme e ee e mme——e————————— .
1 1
« Cngmmm‘m; » _/.' Program/Channel 1 _‘/, Install Type/Clamp-on v Tm'n;;L(l:c_:[Numbrr : E
‘ompasite i * Stondord ». 05+
Channel 1 1l Placement special #16(C-PT-10-H) !
Channel 2 Il Advanced #17(C-PT-20-H) 1
Channel 3 [ N3 [e—]  asicLeo-hm) v '
or 1
1
v A '
1
install Type/Clamp-on ¥ | clamp-onfspecicl ¥ | Transducer Frequency ]
Standard > Frequency A [T a0k Ay
o Spedal Static Tw 250 KHz 1
Nom, Wedge Sos o 500Kk 1
J&—| Wedgeangle v || 1M v |
x Yorx 1
1
v A 1
1
Clamp-on/Special ]
Static Tw '
Nom. Wedge SoS H
Wedge Angle 1
TempCosf v ]
'
________________________________________________________ '
e T e A A e i o B o B e e e o e o 1
1
1| ProgramiChannel 1 v | CH#1/Transducer /| No.Of Traverses | No.Of Traverses 1
1| Transducer " NaOfTroverses " NaOffiveses —{ UNIT: J
1 Spacing 2 2 H
i|  Advonced [x] UNDO [¥] save [t
i [«»] MOVE [Av] ALTER |;
x| ]
D e e T | e e e e e rreeEmLSIrtCestesteTERwRImeRes - '|
! program/Channel 1 v | cHitiadvanced + | DehaToffset ¥ | oetaTofiset i
i Tronsducer ¥ DetaToOffset A [ DelTOfset UNIT: ns A
: Path The 002 s 0.02 [
Advanced Peak Detection 4 !
1 o [x] UNDO [v] SAVE H
< ATw Peak Detectio < l—
H x meOLRRCE Y g Vorx|[4»] MOVE [Av] ALTER !
'
I v A \
1
Peak % '
' CH#1/Advanced | Peak Detection v | Peak Detection V| peaks ¥ | peak !
i DeltaTOffset A e powal > pesk% % pek — N % !
1 The Automatic -8 % -80 H
! Peck Detection [x] UNDO [ v) SAVE |4
- ATwPeakDetection ¥ ] W m [4%] MOVE [av] AUTER |!
i 1
1
v A 1
1 = i
1 CH #1/Advanced | ATwPeak Detection | ATwPeak Detection ' | Active Tw Peak % _‘/. Active Tw Peak % H
H The A [ —B  Active Tw Peok% b ActiveTuPock UNIT: % '
i Peak Detection Automatic %0 -80 H
i APk Detection ¢ [x] UNDO (] save |
' Errors Allowed v [ K—t — Vors [«»] MOVE [Av] ALTER |}
1 x x x I
: v = !
i v ¥ | emors Allowed 1
1 CH #1/Advanced Errars Allowed rrors Allowe
. The a " Ervors Allowed — ynir !
' Peak Detection 8 8 H
i ATw Peak Detection [x] UNDO [ ] SAVE H
H Erors Allowed v [*¢1 f,: [«»] MOVE [Aw] ALTER !
e e e T T T T T T T T T T T T T T 1
o
| 1
<« Programming > _‘(.' Program/Channel 1 _'/. Install Type/Clamp-on v | Transducer Number :
Compasite || T o Standard ¥ . ssiceross) - 1
i Plocement special #16(C-PT-10-H) !
Channel 2 Advanced #17(C-PT-20-H) i
Channel 3 ‘_‘x I = f/—x #23(C-LP-40-HM) v '
[ or
1
1 4 A :
i v v :
! Install Type/Clamp-on Clomp-on/Special Tronsducer Frequency !
il Standard Frequency A 200 KHz A
1 o Spedal Static Tw 250 KHz 1
! Nom. Wedge So5 + 500Kz '
H [&—| WedgeAngle v |[€&— 1MHz v |1
! x Vorx '
1 1
S
A
il osiad A e T —— e e e e i e e e e e i !
1| Program/Channel 1 v | cH#1/Transducer ¥_| No. Of Traverses | No.Of Traverses '
1| Transducer > NaOfTraverses > NoOfTroverses — UNIT: !
| Plocement Spacing 2 2 ¥
1| Adwanced [x] UNDO [ v ] SAVE :
1 -
i [+ N7 <—(mx [4>] MOVE [Av] AUER |i
AT 3
1| Program/Channel 1 « | CH #1/Advanced v | Delta T Offset v | DeltaTOffset |
| Tronsducer [ DehaTOffset > DeltaTOfset M Nt s !
3| Path Toc 002 ns 0.02 1
: Advanced Peak Detection [x] UNDO [ v 1 SAVE :
: x < Vorx|[4»] MOVE [Av] ALTER i
i
1 v A 1
1 1
! CH #1/Advanced | Peak Detection ¥ | Peck Detection ¥ | peck% v/ | Peak% )
i Delta T Offset > o Maual M Peck% 1 ook — unim: % ]
! The Automatic b % -80 )
. Peck Detection [x] UNDO [ ¥ ] savE |}
i — ] a
: < m 3 €| [4»] MO [av] AUER 1
1 1
© o o o e e e e e e e H
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Appendix G. Menu Map

G.13.8 Channels (Wetted)

e e o o §
I 1
4 Propraminiig > Y| program/channel 1 ¥ _ | install Type/Wetted v | Transducer Number !
Composite 1| Tronsduces * Standard P o 40 i
Channel 1 ! :zth 4 Special i :
Channel 2 T vances #74
Channel 3 [Tl ¥a :
v or % '
L}
v A 1
L}
Install Type/Wetted V| Wetted/Special v | Transducer Frequency :
Standard | Frequency —>  200KHz H
o Special Static Tw 250 KHz ]
* 500Kz '
—| —] 1Mz v |
x ¥ orx 1
_________________________________________________________________________ 1
H T 1
[ i Asial Length
Program/Channel 1 v | cH#1/Path v | Axial Length v !
1 N "
i| - Transducer > path Length > Addllength L Y5  UNIT: in :
H ] sdal Length 512 in 512 :
\|  Advanced [x] UNDO [v] SAVE |y
| — — le—| [«»] MOVE [Av] AUTER [!
1 X x H !
! Vor A
v A
e e e o e i
1
: Program/Channel 1 v | CH#1/Advanced v | Delta T Offset v Delta T Offset 1
1| Tronsducer ¥ DeliaTOMset A [ DetaTofiset > uNT: ns i
: Path Tbe 0.02 ns 0.02 |
| (— " Munakbeedion v | le—{ [ =1 uw0 T1 save i
1 x x Vorx|[4»] MOVE [Av] ALTER :
1 v A :
1
5 1
! CH #1/Advanced V| Peak Detection ¥ | PeakDetection ¥ Peak% v | Peak% :
] Delta T Offset A >yl P Peck% * " peck% P UNIT: % i
! The Automatic -80 % -80 '
! Peak Detection [x] UNDO [ v 1 SAVE |,
ATw Peak Detecti v e — 1
! 'w Peak Detection qx— % % o [«»] MOVE [4v] AUER |!
1
. v A I
: CH #1/Advanced v | ATwPeok Detection | ATwPeak Detection [ Active Twpeak% |, Actve T pecks !
1 The a [P o wamal M AciveTwPeok% 9 Adive TwPeok% UNT: % i
! Peak Detection Automatic -0 = -80 !
! ATwPeak Detection [x] UNDO [ v SAVE |1
! Errors Allowed v [ - < Vord [«»] MOVE [Aw] AR |}
1
i v = !
1 CH #1/Advanced || Errors Allowed | v, | Erres alowed |
! The a Errors Allowed UNIT '
i Peak Detection 8 !
1 ATw Peak Detection [ x] UNDO [ ¥ ] SAVE 1
! Ermors Allowed v [* (€] la»] MOVE [av] ALTER !
[ se—— e N :
- - - R -
P —— > LY program/channel 1 ¥ | Install Type AWetted V| Transducer Number
Composite 1 Transducer * Standard > . 340
(Channel 1 1l o Special #1
Channel 2 j| Advanced #14
Channel 3 3 [
! v or x
I v A
! 1
1 Install Type/Wetted v | Wetted/specicl v | Transducer Frequency !
1 Standard —>|  Frequency =P 200 KHz a |y
1 o Special Static Tw 250 KHz ]
] - 500Kz
1 —| —] 1MHz v |
! x v orx [
Lo reo—m—m————A L ————— T ——————— '
v A
| e e e e e e e —— AL ]
1 g Axial Length -
Program/Channel 1 v’ | CH#1/Path v | Axial Length & g !
1] ~ K
1| Transducer > path Length > iallength ) L Y3 UNT: in ;
1| poth i 512 in 512 i -
i Advanced [x] UNDO [v1 SAvE |y
H < le— le—I [«»] MOVE [Avw] ALTER |F
' x x v ord !
v A
o T peweeere T B e TN 3
1| Program/Channel 1 v/ | CH#1/Advanced v | Delta T Offset ¥ | DetaToffset 1
! Transducer > DelaTOffset —  DelioTOfset > uNiT: ns [
1| Path The 002 s 0.02 H
Peak Detection e i
: Advanced [x] UNDO [ v ] SAVE 1
H x x Vork|[4»] MOVE [Av] ALTER !
1 1
1 v A 1
1 1
' 8 " v v | ek '
CH #1/Advanced ¥ | Peak Detection Y| PedkDetection | Peak %
: Delta T Offset P * Manual Peak% Peak % P UNIT: % :
) e Automatic 80 % -80 [
! Peak Detection [x] uNoo [v1 save [}
—| N ST [ [«»] MOVE [Av] ALTERR |1
: = "3 x v or ¥| > ey 1
L L}
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G.14 Calibration

-
1
]
1
1
1
1
1
1
1

<« Calibration 4 v | Calibration Mode g Cal Mode/Frequency Measurement Type 24
Meter Factor B |5 Fullvolue sk = I
Calibration Mode * Gate Base Frequency Channel 1 .
Calibration Type Frequency Full Frequency Channel 2 X
Volumetric {Std)
Reset K-Table v j&—| TestFrequency [ Channel3
¥ or x % Corx| MossFlow
v A v v A
Culih;fntion Mode v | catmodeirequency Measurement Type v | Measurement Type/Ch #1
gm P Measwement Type Compasite —>| Velodity
N Base Value « Channel1 . ic
FemEy Full Value Channel 2 Volumetric (Std)
[¢— BaseFrequency Channel 3 le——| MossFlow
X v or %
B R B S e B S B R B B R S R S B S S e S e S S M S R A B
__________________________________ -
< Calibration > v | Calibration Type !
Meter Factor a | |
Calibration Mode Reynolds Number !
Calibration Type :
Reset K-Table v I
I
]

1
i| 4 Calibration > v | ResetK-Table
1| Meter Factor A [T Resetal .
1|  Calibration Mode Reset Composite
1| calibration Type ResetChannel 1
| ResetK-Table v Reset Channel 2 v
1 v or %
]
v
——————====" . -‘/ --------------- T
: < Calibration » N K-Table Selection
1| Resetk-Table A . off
1| Kedle Composite
A No. Of Points cliannel
1 K-Table v
i
1

v
< Calibration > | keTable | " k-Table/composite | poinet ——»] velocity
Reset K-Table 4 ite « Point#1 2.000 ft/s UNIT: ft/s
K-Table Selection Channel 1 Point #2 K-Factor  1.000000
; i 2.000

No. Of Points Channel 2 Point #3 [ x] UNDO [ ¥]
K-Table v [® chamnel3 [e— i — x

= 2 Point #4 x Yor¥|[q»] MOVE [Av]

< Advanced »| . |optoniosiota)
Option /0 Type L 5 hone a
Reset Settings + AOAOCAAI

Unlock Upgrade Access

AO-AO-AI-R-100-3W

i i

K-Table/Composite
Point #17
Point #18
Point #19
Point #20

'
i
1
1
1
1
Unlock Operator Access AO-AO-R-R-100-3W v 1
& le— H
1
v A
Option 1/0 (Slot 2) 1
AO-AO-Al-R-100-4W A 1
AO- R-100-a4W 1
AO-AD-AI-R-1000-3W 1
AOAORRI0003W v |,
'
|
v A
Option 1/0 (Slot 2) !
AO-AO-ALR-10003W & |y
AO-AO-R-R-1000-3W '
AD-AD-AI-R-1000-4W !
ACAORRI0004W v | |
1
'
r - ]
1|4 Advanced »| v | ResetSettings " _ | Commission Settings 1
| optiontioType — - Commission Seiings > n )
| ResetSeftiigs Factory Settings Yes I
. Unlock Upgrade Access '
1 Unlock Operator Access — 1
1| Meterinstall Type X Vorx \
i
R TAIEER o s e e e |
Fmmmmmmmmesememmeesm—me—mmmeme—aee,
1 1
i« advonced » || unlock Upgrade H
i Optionl/0Type ¥ e 1
' Reset Settings No 1
L Upgrade Access 1
i Unlock Operator Access 1
% 1
L | 1

146

<« Advanced | v
Option /0 Type >
Reset Settings
Unlock Upgrade Access
Unlock Operator Access
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G.16 SIL Testing (Meter Type - SIL)

v
1 i
114 SlLTesting » [ ] sioutput Analog Switch !
| sLouputMinmex 4 *l o OpenSuitch H
: SIL Output Analog Close Switch :
1| Switch '
1 I
1 i
| 1
'

1 1
1| <« SsiLTesting » | v SIL OutputMin/Max !
il sioutputMinMax 4 LowLow |
: SIL Output Analog High High :
i switch | Percentageofscale 1
i Y |vorx 1
' |
1 1
' v A I
1 1
1 SIL OutputMin/Max | Percentage of Scale 1
| LowLow UNIT: |
1 High High 0000 I
1 = |
; Percentage of Scale Lt oo (v e b
1 1
1 ]

< siLTesting | v On Board Temperature

On Board 4 [~ onBoard Temperature
Temperature 33.75 Celsius
Watchdog Test

v [

o |vorx

On Board Temperature
UNIT: Celsius
41.00
[x) UNDO [ V'] SAVE

— |
VorXx |[4»] MOVE [Av] MODF

i 1
1
[« siLTesting » | v [ watchdogTest Watchdog Test |
| ongoard A W | Watchdogtest passed! |
H Temperature o Yos 1
! Watchdog Test !
H v [— Press enter key. !
! Y Vorx VorX !
i |
G.17 Factory
Frmmmm——————— e R S —— e T T P S——
'
' y
< Factory v | Serial Numbers i Sensor S/N v | ch#lup v | ch#tup
' > >
1 Serial Numbers A Sersor SIN #1Up —> on
A Option Comm Type MPU (Flow]S/N Ch#1Dn 2147483647 2147483647
' fadoryTest System S/N Chezup [x] UNDO [ v] SAVE
' Reset Inv Total v l— [ Ch#2Dn — [«»] MOVE [Av] ALTER
1 x x 3 pr—
'
'
! v
) Sensor S/N
1 Chi#3up
! Ch#3Dn
' Ch #1Up Buffer
' Ch #1Dn Buifer
'
'
1
i v
} Sensor S/N
' Ch52 Up Buffer
! Ch £2 Dn Bulfer
! Ch £3 Up Buffer
' Ch#3DnBuffer
'
'
1 v
1 Meter Data v | systemsin v | systemsin
' Sersor S/N " SptemSN
A MPU [Flow) S/N 11110001 11110001
! System SN [x] UNDO [+ SAVE
)\ i ¥ore| (4> MOVE [Av) ALTER
'

! 4 Factory + | Option Comm Type
i Serial Numbers A —> e

] Option Comm Type HART

! Factory Test FF Board

' Reset Inv Total 7 fe—

Reset Inv Total

i
i« Factory v | ResetinvTotal
| seriaiumbers A

| option CommType . Yes

| FactoryTest

i

|

i

<« Factory v
OptionCommType & [P+ No

Reset Inv Total

i
i

i

1 FactoryTest Yes
i

| UnlockAdmin Access ¥

< Factory v

Meter Type
I Factory Test AT, Nmsﬁ
H Reset Inv Total siL
i|  Unlockadmin Access
L Meter Type l—
| Vorx
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G.17.2 Factory Test

G.18 Input/Output

4 Factory
Serial Numbers
Option Comm Type
Factory Test
Reset Inv Total

G.18.1 Option /0 (Slot 2)

148

4 Input/Output > v
Analog Output(Stdl & [
Digital Output Std)
Option Comm Slot 1)
Option 110 (Slot2) v le—I

Factory Tests | Keypad Test :
Keypad Test A s No 1
LCD Test Yes 1
Analog Output :
Digital Output v |, 1

v orx :
¥ i
v 1

Factory Tests Flow Cal Test o | FlowCal Gate ]
Andlog Output A off "1 Close 1
Digital Output + Gate * Open :
Communication Port Frequency 1
FHow Cal Test v |« % < L

v or ¥ :
v A :
Flow Cal Test | TestFrequency v J Test Frequency :
off P TestFrequency UNIT:  Hz i
Gate 0 Hz 0 1
= i
* Frequency P [ x] UNDO [~ 1 SAVE |,
€| [«»] MOVE [Avw] ALTER :
e e T e e e e e e i e ey ey} 4
R = e e ]
Option 10 5kot2) { 000 v ‘Analog Input - (52:3) »] Meosurement Type 1
403 _"; Analog Output " of emesit Tyoe * Temperate E
HER Output (52:2) * B20mA Inpit Bose Valuz Pressure H
Full Value 1
1———2- RTD \wm‘z.al dx— — Colibrote o :
X ]
H " A |
i
i Analog Input - (52:3) v | caiibr v | calibrate 4mA |
! } ment Type — c.mmq:mm — D i 1
: Calibrate 20mA 4.000 :
[x] UNDO [ ¥] SAVE
5 3 [ or x| [4»] MOVE [Av] ALTER E
i 1
L i

Analog Input (523)
RID Ingut [S2:4)

v | RTD Inputis2:4)
EACT

]

« RIDinpst

¥ | RTD Ingutisz:)

No of RTD Cal points
Calibrate

o) Calibrate RTD)
SetPoint1 .
Reod Value 1
SetPoint2
M| ReadValuez v

i

SetPoint 1
SetPaint 1
0

SetPoint 1
UNIT: C

0
(%] UNDO [ v'] SAVE
[4»] MOVE [Av] ALTER

v A

Calibrate (RTD)
SetPoint4 -
Read Volue &
Set Paint
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< Input/Output
Analog Output (Std)
Digital Output (Std)
Option Comm (Slot 1)
Option 0 (Slat2)

v

—

Option 1/0 (Slot 2)
AC-AO-AI-R-

A

R-1000-3 of 10g Outpu
Analog Outpet (52:1) —»  OF
Anolog Output (52:2) * G20mA
Analog Input (52:3)
RTD Input (5244

input(52:4) -

Base Val
Full Valie
Calibrate

Measurement Type v
a

Channel 1
Channel 2
Channel 3 v

v or

Measurement Type/Comp
.

Valumetric (Act)
Volumetric (Std)
Mass Flow v
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v a

v 7y

Measurement Type/Comp
Mass Flow

Aivg Vol FlowRate
Soundspeed
Reynolds

Measurement Type v
Compesite a
Channel 1

Channel 2
Channel 3 v
oK

Measurement Type/Ch 1
.

Volumetric (Act)
Volumetric {Std)
Mass Flow W

v A

Measurement Type/Ch 1
AvgVol FlowRote .
Soundspeed
Gain
subeAdiiGan v

v A

Meosurement Type/Ch 1
Gain
Std Deviation Goin
SNRUp
SNRODn

(LT

v
Analog Output - (52:1) p| Fullvolue v | Full value
8ase Value Full Volue > unr: fus
Full Valee: 3.0000 /s 3.0000
Colibrate b e
Ervor Handling -— (-5 W00 | ¥ 1 Save
" Vorx | [4>] MOVE (Av] ALTER

Andiog Outpus - 52:1)
Base Valu
Full Value

Eror Hondling

Calibrate ¥ | calibrate ama
* Colixete smA UNT: mA
Calibrate 20mA

Percentage of Scole

4.000
[x] UNDO [v) SAVE
[a»)

MOVE [&w) ALTER

Analog Output - 52:1)
Bose Value
Full Value
Colibrate
o

Error Honding
Low

High
Hold
o Other

UNT: mA

4.00
[x] UNDO [ v1 SAVE
[4»] MOVE [Avw] ALTER
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G.18.2 Advanced Output SIL (Meter Type - SIL)

4 Input/Output 4-20mA " Measurement Type
Analog Output (Std) P| o Measurement Type » o Velocity
Digital Output (Std) Base Value Volumetric (Act)
Option Comm (Slot1) Full Value Volumetric (Std)
Analog Output (SIL) ¢ Calibrate Mass Flow
x
A 4 A
4-20mA v | BaseValue v | Basevalue
Measurement Type A Base Value UNIT:  m/s
Base Value 0.000 m/s 0.000
Full Value “/ S
&
Full Frequency v = [x]1 unoo [ V']
v A
Analog Output (SIL) L Full Value —‘/h Full Value
> L
Measurement Type 4 Full Value UNIT:  ft/s
Base Value 3.0000 /s
Full Value ¢ [ =] UNDO [ ¥ SA
Calibrate v X | [4»] MOVE [Aw] ALTER
A 4 A
Analog Output (SIL) v | colibrate v | cibrate smaA
Measurement Type 4 UNIT:  mA
Base Value 4.000
Full Value . Percentoge of Scale [x] UNDO [ v]
Calibrate v T X | [4»] MOV Av]
v A
Analog Output (SIL) v Error Handling
Base Value A Low Low
Full Value High High
Calibrate
Error Handling v
o
G.19 Display Measurement
G.19.1 One/Two Variable (Composite)
Velocity & Display Measurement v Composite
. G . A
0.000 Channel1 Volumetric (Act)
m/s Channel2 Volumetric (Std)
< Channel3 ——  Mass Flow v
v orx
(Or) v A
o = Cm;pos\ilteb i " v _| InvVol Measure
‘elocity aw Veloci P« Fwd Vol Inventory
0.000 m/s gvgd]Vt:ll F:?W the Rev Vol Inventory
tch Vol Total
Velocity g Net Vol Inventory
0.000 m/s Inventory Vol Totdl o <t Inventory Time
v or X
v A
Composite
Batch Mass Total A
Inventory Mass Total
Soundspeed
Stddeviationof S§ v
v A
Composite
K-Factor A
Reynolds K-Factor
Reynolds #
On Board Temperature v
v A
Composite v Inputs
Reynolds # A * Fluid Temperature
On Board Temperature Pressure
Diagnostics v [¢
v or X
v A
Composite ¥ Diag!
Reynolds # A * CydeTime
On Board Temperature
Inputs
Diagnostics v |«
v or ¥
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G.19.2 Channel 1

Ch1 Velocity a v Display Measurement v | Channel 1
P Composite 7| * Velocity A
0.000 + Channell Volumetric (Act)
m/s Channel 2 Volumetric (Std)
< Channel3 < Mass Flow v
x ¥ X
A
(Or) ¥
Channel 1 v | Ch1/invVol Measure
Velocity & Raw Velocity A * FwdVol
0.000 m/fs Avg Vol Flow Rate Rev Vol Inventory
Chivel Batch Vol Total Net Vol Inventory
Inventory Vol Total g & Inventory Time
0.000 mfs o
v A
Channel 1 v | ch1/Diagnostics
Batch Mass Total A Wedge Soundspeed 4
Inventory Mass Total Wall Time
Soundspeed Lining Time
Gain v |« Angle in Fluid v
v or %
v A v A
Channel 1 v | Ch1/Diagnostics
Gain A P « Transit Time Up A
Std Deviation Gain TransitTime Dn
K-Factor Delta-T
Diagnostics Y le SigQualityUp v
v or X
v A
Ch1/Diagnostics
SigQuality Dn A
Amplitude Up
Amplitude Dn
SNR Up v
v A
Ch1/Diagnostics
SNR Dn A
Gain Up
Gain Dn
Eror Status v
v A
Ch1/Diagnostics
ATw Amplitude Up A
ATw Amplitude Dn
ATw SNR Up
ATwSNR Dn v
h 4 A
Ch 1/Diagnostics
ATw Gain Up A
ATw Gain Dn
Wedge Soundspeed
I Time v

G.20 Measurement View

Velocity |

m/s

E22:SingleChAccuracy
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—p Measurement to display

O-
0.000——

b Lock/Unlock Icon

—p ‘alue for the selected measurement
——» Unit for the value displayed
—» Error Number and Short Error Description

Appendix G. Menu Map

151



Appendix G. Menu Map

G.21 Forward Volume Total

Fud Vol Total L& v | Totalizer | Totatizer/composite

0.000 m3 # i + Fud Vol Batch N
Rev Vol Total Channel1 Rev Vol Batch

0.000 mA3 Channel2 Net Vol Batch

Z Channel3 Batch Time v
v or %

A
3

(or) v A v A

Totalizer/Composite

Fwd Vol Total nN0&a Batch Time A
0.000 mA3 Fwd Mass Batch

Rev Vol Total Rev Mass Batch
0.000 mA3 Net Mass Batch v

v A

Totalizer /Composite
Net Mass Batch A
Fwd StdVol Batch
Rev Std Vol Batch
Net Std Vol Batch v

Totalizer /| Totalizer /Channel 1
Composite P« Fwd Vol Batch A
+ Channel1 Rev Vol Batch
Channel2 Net Vol Batch
Channel3 Batch Time v

v A

Totalizer /Channel 1
Batch Time A
Fwd Mass Batch
Rev Mass Batch
Net Mass Batch v

v A

Totalizer/Channel 1
Net Mass Batch A
Fwd Std Vol Batch
Rev Std Vol Batch
Net Std Vol Batch v

G.22 Totalizer Display

Velocity B + | Main Menu + | Display Format Velocity E
Display Format = * OneVariable
0.000 Program Two Variable v | 0.000

m/s Errors/Warnings Totalizer > m/s
Flow Info v

A 4
A 4

F 3
F 3

v A

Display Format Velocity &
One Variable 0.000 m/s
« TwoVariable iy Ch1 Velocity
Totalizer 0.000 m/ls

A

v A

Display Format Fwd Vol Total nos
One Variable o 0.000 mA3

Two Variable
o Rev Vol Total
o Totalizer 0.000 mA3
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G.23 Process Variable
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Velocity B | v.|MainMenu v Flow Info | <« CompFlowinfo 12 » <« CompFlowlInfo  2/2 »
| Display Format > Composite Flowlnfo > vel 001 ms K-Factor 1.0
0.000 Program Ch1 Flow Info Vollactl 000  mA¥s ReyK 075
mis Errors/Warnings Ch2 Flow Info Mass 009 Kafs Rey# 500
l¢— Flowinfo v le— Ch3Flowlnfo le—| 50s 148200 mhs |4
% X X
v A
Flow Info V[« chiflowifo 18 » o [« Chiflowinfo 2/8 » ||« ChiFlowinfo 3/ » <« ChiFlowinfo  4/8 »
Composite Flow Info > vel 001 m/s TUp 17523  us SNRUp 2156 PeakUp 505
Ch1 Flow Info Vol (Act)  0.00 mr3/s TTDn 17523 us SNRDn 2603 PeakDn 505
Ch2 Flow Info SoS 148200 m/fs Delto-T 264 ns AmpUp 2404 Peak% Up 75 %
Ch3 Flow Info 1 GainDev  0.00 [4| Gain 14.00 d |4| AmpDn 2086 Peak%Dn 75 %
4 >
«Chiflowinfo  5/8 »
TwUp 7.2 us
TwDn 2665 us
TwGainUp 2883  dB
TwGainDn 1084  dB
< >
<« Chiflowinfo  6/8 »
TwSNRUp 18143
TWSNRDn 31538
TwPeakUp &5
TwPeakDn 39
P >
< ChiFlowinfo  7/8 »
TwP%Up -60 %
TwP%Dn  -60 %
K-Factor 099
No.Of Err 0
< »
< Chiflowinfo  8/8 »
Wall Time 22 us
Lining Time 0.0 us
AnginFluid 62 deg
WedgeSoS 331538 m/s
o o
G.24 Main Menu - Error/Warnings
Velocity E v | Main Menu v | Errors/Warnings 11
g Display Format A =P E23: MultiChAccuracy
0.000 Program CH1EL: SNR Error!
m/s Erors/Warnings CH2 E1: SNR Error!
l@— Flowlnfo v e CH3 E1: SNR Error!
X b 4
o
G.25 Main Menu - Software Upgrades
Y o i System Upgrade Window
Veloci v | Main Menu v/ | Enter Upgrade password v | Software Upgrade | Upgrade Transmitter SW i ;
4 E P Errors/Warnings A — >  Transmitter Board —»  No Upd’atmgPIenseme..
0.000 Flow Info 111111 Flow Board o Yes | v, | Don'ttouch any key!
i Keypad Lockout [x] ESC [ v ] ENTER Option 10 Board Upgrading ...
< s d v [«»] MOVE [Avw] MODF ‘x ‘_x
x 5
v A
Software Upgrade v | Upgrade Flow Board SW SystelpUpgrude\M!ldow
Transmitter Board » ho o Upd’utmg Please wait...
Flow Board o Yes »| Don'ttouch any key!
Option 10 Board Upgrading...
<+
X
v A
Software Upgrade ‘/I Upgrade Opt I/0 Board SW SVS“!'? Up(_;;rude\Mr'uduw
Transmitter Board No o Updfmng P eusewulm..
Flow Board . Yes > Dmttoud\oqykey.
Option 10 Board Upgrading ...
5%
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A
Analog Outputs
WirNG . e 13
Analog Outputs (Slot 0)
CoONNECHING . ..ottt 13
C
Cable
TraONSAUCENS. ..ot e 1
Cablelengths ... ... m
CE Marking Compliance ..........cooviiiiiiiiiinenn.. 5
Connecting
See Part Name
D
DAtA LOgOING .« v e 8l
Digital Outputs
WiNG e 14
E
Electrical Connections................coiiiiiiiiiii i 12
G
GrouNding .. ..ot 12
|
InputVoltage ... 21
L
Line Power
WiKNG . o 20
LVDStatement......... .o 1
M
Magnetic Keypad, USiNg ......coviriniiiiiiiiiiiii e 24
Modbus
WINNG . ..o 15
P
PanaFlow HT
Electrical Connections ... 12
UNPACKING ... 7,8
Wiring Diagram ... 13
PanaFlow Z3
Magnetic Keypad ..o 24
PaSSCOdES ... .ot 25
Problems, Transducers ...t 72
S
Safety Codes .. ..ot 5
Slot 0
See Analog Outputs (Slot 0)
Specifications .......... i 8l
T
Terminal Block
Analog Outputs - 1/O. ...t 13
Power — TBI. ... .. 21
TransducerCables ... ]
Transducer Problems...........c.oooiiiiiiiiiiii i 72
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Transducers
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InternalDamMage ... 72
LOCAtION . .ot 10
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Replacement. ... 72
)
UNpPAcKiNg ... 7,8
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Voltage, Input ... 2]
w
Wiring
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CE Marking Compliance. ... 5
Digital QULPULS ..o 14
LINE POWET . ..ottt 20
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