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Preface

Product Registration

Thank you for purchasing a model PanaFlow Z3 from BakerHughes. Please register your product at
https://www.bakerhughes.com/productregistration for product support such as the latest software/firmware
upgrades, product information and special promotions.

Services

BakerHughes 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 www.bakerhughesds.com/services for more details.

Typographical Conventions

Note: These paragraphs provide deeper understanding of the situation, but are not essential for proper
completion of 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.

CAUTION! This symbol indicates a risk of potential minor personal injury and/or severe damage to
the equipment, unless these instructions are followed carefully.

WARNING! This symbol indicates a risk of potential serious personal injury, unless these
instructions are followed carefully.

> P

Safety Issues

WARNING! Itis the responsibility of the user to make sure all local, county, state and national codes,
regulations, rules and laws related to safety and safe operating conditions are met for
each installation.

Attention European Customers!To meet CE Mark requirements for all units intended for use in the EU,
all electrical cables must be installed as described in this manual.

> >

Auxiliary Equipment
Local Safety Standards

The user must make sure that he operates all auxiliary equipment in accordance with local codes, standards,
regulations, or laws applicable to safety.

Working Area

WARNING! Auxiliary equipment may have both manual and automatic modes of operation. As
equipment can move suddenly and without warning, do not enter the work cell of this
equipment during automatic operation, and do not enter the work envelope of this
equipment during manual operation. If you do, serious injury can result.

PanaFlow Z3 User's Manual vii
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WARNING! Make sure that power to the auxiliary equipment is turned OFF and locked out before
you perform maintenance procedures on this equipment.

Qualification of Personnel

Make sure that all personnel have monufocturer-oﬁproved training applicable to the auxiliary equipment. Please
make the factory aware of any customer visits so that any further support to the customer can occur immediately.

Personal Safety Equipment

Make sure that operators and maintenance personnel have all safety equiﬁment applicable to the auxiliary
equipment. Examples include safety glasses, protective headgear, safety shoes, etc.

Unauthorized Operation

Make sure that unauthorized personnel cannot gain access to the operation of the equipment. Security levels need
to be set properly at the completion of any customer visit.
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Preface

Environmental Compliance

RoHS

The PanaFlow Z3 fully complies with RoHS regulations (Directive 2002/95/EC).
Waste Electrical and Electronic Equipment (WEEE) Directive

BakerHughes is an active participant in Europe’s Waste Electrical and Electronic Equipment (WEEE) take-back
initiativeg(Directive 2012/19/EV).

The equipment has required the extraction and use of natural resources for its production. It may contain hazardous
substances that could impact health and the environment.

In order to avoid the dissemination of those substances in our environment and to diminish the pressure on the
natural resources, we encourage you to use the appropriate take-back systems. Those systems will reuse or recycle
most of the materials of your end life equipment in a sound way.

The crossed-out wheeled bin symbol invites you to use those systems.

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

Please visit Www.bokerhughesds.com/heoIth—sofety-and—environment—hse for take-back instructions and more
information about this initiative.
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Chapter 1. Introduction

Chapterl. Introduction

1.1 Overview

The PanaFlow Z3 represents the latest generation of Panametrics ultrasonic flow meters. It is a three-path meter
designed specifically for dependable, accurate and repeatable flow measurement of process liquids. Utilizing sleek
industrial design and ultra-reliable electronics, the meter provides operators with a cost-effective choice when
measurement accuracy and reliability are critical. The PanaFlow Z3 consists of the PanaFlow XMT1000 electronics,
three pairs of LX transducers, and sensor body. The XMT1000 is our latest ultrasonic flow transmitter with
state-of-the-art flow measurement capability in a rugged enclosure certified for use in hazardous areas. The LX
transducer system is our latest advancement in ultrasonic transducer technology and provides accurate, drift-free,
and obstruction less flow measurement.

The LX transducer system consists of our new integrated LX transducers and our uniquely engineered buffers. The
design of this system allows for the safe insertion and removal of the LX transducers at any time without isolating the
flow meter or shutting down the process. Together with the XMTIO00 electronics and LX transducer, the uniquely
designed meter body provides a clean and compact flow meter system.

PanaFlow Z3 User’'s Manual 1



Chapter 1. Introduction

1.2 Theory of Operation

1.2.1 Transit-Time Flow Measurement

In this method, two transducers serve as both ultrasonic signal generators and receivers. They are in acoustic
communication with each other, meaning the second transducer can receive ultrasonic signals transmitted by the
first transducer and vice versa.

In operation, each transducer functions as a transmitter, generating a certain number of acoustic pulses, and then
as a receiver for an identical number of pulses. The time interval between transmission and reception of the
ultrasonic signals is measured in both directions. When the liquid in the pipe is not flowing, the transit time
downstream equals the transit time upstream. When the liquid is flowing, the transit time downstream is less than
the transit time upstream.

The difference between the downstream and upstream transit times is proportional to the velocity of the flowing
liquid, and its sign indicates the direction of flow.

Figure 1: Transducer Paths Across Flow Direction

1.3 System Components

1.3.1 Local Transmitter Configuration

The PanaFlow Z3 consists of the new XMT1000 electronics, a magnetic wand, the LX transducer system, and a meter
body as shown in Figure 2.

Note: Actual design varies slightly with size.

2 PanaFlow Z3 User’'s Manual



Chapter 1. Introduction

¥MT1000 Electronics

Magnetic Wand

Meter Body with
LX Transducers

Figure 2: The PanaFlow Z3 Flow Meter

1.3.2 Remote Transmitter Configuration

The PanaFlow Z3 remote mount configuration allows users to place the XMTI0O00 Transmitter at a separate location
from the flowcell. System configurations utilizing this remote mount option are supplied with a 2" pipe mounting
bracket for XMT1000 electronics, and require additional electrical connections to be made by the user. Figure 3
depicts an image of the system utilizing this option in a typical Atex/IECEx installation.

PanaFlow Z3 User’'s Manual 3



Chapter 1. Introduction

Note: Actual design varies slightly with size.

Figure 3: Panaflow Z3 Remote Mount Configuration

1.3.3 Marking and Labeling

There are five tag plates affixed to the PanaFlow Z3 which provide details and information about your system. Three

are located on the flowcell and two are located on the transmitter. Figure 4 highlights the locations of all five tag
plates on the device.

Transmitter
Tag Plate

Transmitter
¢ Certification Label
Tag Plate

Model Tag Plate . .
Specification

. Tag Plate
Part Stringand

Serial Number
Tag Plate

Figure 4: PanaFlow Z3 Tag Plate Locations

1.3.3.1 Model Tag Plate

The model tag plate (Figure 5) contains the model name and certification markings for Hazardous Area usage.
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O Ff==]Panametrics ©

PanaFlow™ ZX
Ultrasonic Liquid Flow Meter

CL1,DIV1, GPSBCD, T6..T3C IECEx SIR 17.0021X
Ex db 11IB+H2 T6...T3 Gb Sira 17ATEX1053X
CL1, Zone 1, AExdb IIB+H2, T6..T3 Gb 112G Exdb IIB+H2 T6...T3 Gb
CSA 16.70095348X% Ta= -40°C TO +60°C...65°C,
ENCLOSURE TYPE 4X/IP66/67 @‘ IP66/67
Tamb = -40°C to +60°C...65°C c ™ us

SINGLE SEAL 200 Vpp, 5mA

c € 1180 @ 0 E

PANAMETRICS LLC O
1100 TECHNOLOGY PARK DR. BILLERICA, MA 01821 USA

Figure 5: Model Tag Plate (Remote Mount Tag Shown for Example)

1.3.3.2 Specification Tag Plate
The pressure equipment is marked with the CE-mark as follows on the Specification Tag Plate (Figure 6). The
Specification Tag Plate contains information pertaining to the build and test of the pressure vessel. In addition to the
specifics of the following list:

Vessel nominal size, flange rating, wall thickness, material

Dry weight (including transmitter)

Vessel Manufacturer Serial Number

Ambient and Fluid temperature ranges

Operating pressures

Hydro test pressure and date

PanaFlow Z3 User's Manual 5
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c € MODEL: PF10-ZX

O 2561 panametrics.com ()
SIZE/FLANGE/SCH/MAT: 6" #150 80S SA-351 GR. CF8M

Q MIN/MAX: XX/XXX m3/hr DRY WEIGHT: XXX kg
TEMPERATURE PRESSURE

AMBIENT LM: -40°C TO 60°C...65°C MAWP: XX.X bar @ 150°C
AMBIENT RM: -40°C TO 65°C MAEWP F.V. @ 150°C
FLUID LM: -40°C TO 95°C...150°C MDMT: -XX°C @ XX.X bar
FLUID RM: -40°C TO 150°C HYDRO: XX.X barg

FC MFG SN: 123456 MFG DATE: YYYY/MMM

SUPPLY CONNECTION TO BE RATED TO 90°C MINIMUM
CABLE GLAND ENTRY IS 1X OR 6X 3/4" NPT
CAUTION: CONDUIT SEALS REQUIRED WITHIN 18" OF ENCLOSURE
WARNING - DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT,

POTENTIAL ELECTROSTATIC CHARGING HAZARD - SEE INSTRUCTIONS
ATTENTION: LES JOINT DE CONDUIT SONT OBLIGATOIRES DANS UNE DISTANCE DE 450mm
AVERTISSEMENT - NE PAS OUVRIR LORSQUE UNE ATMOSPHERE EXPLOSIVE EST PRESENTE

POTENTIEL DE CHARGE ELECTROSTATIQUE - VOIR LES INSTRUCTIONS

O O

Figure 6: Specification Tag Plate (Remote Mount Tag Shown for Example)

1.3.3.3 Part String and Serial Number Tag Plate

The Part String and Serial Number Tag Plate contains the specific configuration of the pressure vessel as well as final
assembly date, BakerHughes serial number and customer tag information. This can be seen in Figure 7. For
information regarding the serial number, please refer to Serial Number Information in Appendix A.

MODEL #:
PF10-AA-BB-C-DD-EEE-F-G-H-1-JJJJ-KK-L-MM-N-O0O-P-Q-R-2
() S= CPO #XXXXXX O

SERIAL #: XXXXXX ASSY DATE: 2018/MAR/30
TAG#: FIT-23-ASESRTGSDGS

Figure 7: Part String and Serial Number Tag

PanaFlow Z3 User’'s Manual



Chapter 2. Installation

Chapter 2. Installation

2.1 Installation Guidelines
This section provides general information with respect to the mechanical and electrical installation and should be
thoroughly reviewed before the system is installed. To ensure safe and reliable operation of the PanaFlow Z3, the

system must be installed in accordance with the established guidelines. Those guidelines, explained in detail in this
chapter, include the following topics:

® Unpacking the PanaFlow Z3 System
® Installing the Meter Body
® Site Considerations

® Making Electrical Connections

WARNING! The PanaFlow Z3 flow meter can measure the flow rate of many fluids, some potentially
hazardous. The importance of proper safety practices cannot be overemphasized.

WARNING! 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 European Customers!To meet CE Mark requirements, all cables must be installed as
described in Appendix D, CE Mark Compliance.

PanaFlow Z3 User’'s Manual 7



Chapter 2. Installation

2.2 Unpacking the PanaFlow Z3 System

The PanaFlow Z3 will typically be packaged in a wooden crate, the size of which will depend on the size of product
ordered. The flow meter will be secured by several 2x4 blocks to prevent shifting during transit. Simply remove these
2x4 braces to unpack the system. For local mount systems the transmitter will be installed directly on top of the
pressure vessel. For remote mount systems the transmitter and remote cable may ship in a separate parcel.

Before removing the PanaFlow Z3 system from the crate, please inspect the flow meter. Each instrument
manufactured by Panametrics is warrantied 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. If anything is
missing or damaged, contact BakerHughes Customer Care immediately for assistance.

2.21 Inspection
Prior to installation, inspect all material to be used in the installation, including:

® Nuts & Bolts - check for debris and damaged threads

® RFFlange Faces - check for damage to serrations that may cause gaskets to not properly seal.

In general, check for anything that may prevent safe operation of the equipment.

2.2.2 Lifting the PanaFlow Z3 System

Figure 8 indicates the only approved method to attach the lifting straps to the PanaFlow Z3. The straps must be
wrapped around the meter body, and lifting must be done in the upright position.

Use proper lifting techniques when moving the PanaFlow Z3. No lifting hooks or eyelets are provided. The
recommended method for lifting the PanaFlow Z3 is by using lifting straps on each side of the meter body. A stabilizer
bar placed between the lifting straps, located above the transmitter head, may also be required. Additional care
may be needed to prevent the transmitter from rotating, especially on the smaller systems where the transmitter
weight is a larger share of the total system weight.

CAUTION! Do not use the transmitter to support the weight of the flowcell, the transmitter cannot
i j E support the weight of the pressure vessel.

8 PanaFlow Z3 User’'s Manual
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.a"\l

Spreader
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Figure 8: Lifting the PanaFlow Z3 System

PanaFlow Z3 User’'s Manual 9
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2.3 Site Considerations

Proper installation of the PanaFlow Z3 is important to achieve optimum performance from the system. The following
installation recommendations provide general guidelines of how this system should be installed. If the following
recommendations cannot be met, please consult the factory for a more detailed review of the application to see
what performance may be achievable. Following these recommendations may not be the solution for all, since every
installation is different.

2.3.1 Installation Location
2.3.1.1 Straight Run Requirements

Ideally, choose a section of pipe with unlimited access; for example, a long stretch of pipe that is above ground.
However, if the meter body is to be mounted on an underground pipe, dig a pit around the pipe to facilitate
installation or removal of the transducers. Locate the meter body so that there are at least 10 pipe diameters of
straight, undisturbed flow upstream and at least 5 pipe diameters of straight, undisturbed flow downstream from the
measurement point (see Figure 9). Undisturbed flow means avoiding sources of disturbances like valves, reduced
bore valves, pipes, flanges, expander/reducer and elbows.

DIRECTION OF FLOW

Figure 9: Flow Direction and Pipe Length

2.3.1.2 Transducer Location and Orientation

For a given fluid and pipe, the PanaFlow Z3's accuracy depends on the location and alignment of the transducers. In
addition to accessibility, when planning meter location, adhere to the following guidelines.

Locate the transducers on a common axial plane along the pipe (see Figure 10). Locate the transducers on the side
of the pipe, rather than the top or bottom, since the top of the pipe tends to accumulate gas and the bottom tends to
accumulate sediment. Either condition will cause increased attenuation of the ultrasonic signal. There are no similar
restrictions with vertical pipes if the flow of the fluid is upward to prevent free falling of the fluid or a partially filled

pipe.

Figure 10: Good and Bad Transducer Orientations

10 PanaFlow Z3 User’'s Manual
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2.3.1.3 Inner Diameter Matching

To maintain optimal product performance, the inner diameter of the upstream sections and flange should be within
1% of the metering section inner diameter at the flange. The downstream matching is not as critical but should be of
the same schedule and matched as closely as possible. In addition, gaskets should not protrude past the inner
diameter to disrupt the flow profile.

2.3.1.4 Vibration Considerations

The PanaFlow Z3 flow meter should never be exposed to prolonged or intense vibration. Pipeline vibrations at the
installation location should be avoided or eliminated whenever possible.

2.3.2 Guidelines For Installing Pipe Insulation

If pipe insulation is required:

® Install all insulation materials and accessories in accordance with the manufacturer's instructions and the

recognized industry practices. Adhere to the local code where applicable to ensure that the safe and proper
installation will serve its intended purpose.

® Install the insulation material in layers, with smooth and even surfaces. Allow adequate space (Air pocket for

convention) around mounting adapter in case of local mount and mounting adapter, junction boxes, conduit
fitting and cables in case of remote mount for proper ventilation hence heat dissipation. Allow enough space
around transmitter electronics for better heat dissipation and proper functionality.

® Maintain the integrity of any factory-applied vapor barrier jacketing on all pipe insulation, if applicable. Seal all
joints and seams, protecting the insulation against puncture, tears or other damage.
2.3.3 Fluid Comments

Gas - To avoid measurement errors suitable measures should be taken to make sure that the line is full and gas in
the line is kept below 1% of volume. While the system may still be able to measure with larger amounts, it has the
potential to affect accuracy. When gas is present, keep flow rates as high as possible to help push the gas through
the metering section.

Particulate - To avoid measurement errors suitable measures should be taken to minimize size of particulate in the
line. Ideally, particulates should be less than 1% of volume for accurate measurement.

Water in Oil - Water and oil mixtures under 5% should be measurable and will not affect accuracy if they are well
mixed. Keep flow rates high enough to ensure a well-mixed solution.

Fluid Cavitation - Fluids with a high vapor pressure may cavitate near the measurement point. This causes
problems resulting from gas bubbles in the fluid. Cavitation can usually be controlled through proper system design.

Please consult the factory for any applications where conditions are outside the recommmended ranges for a more
comprehensive application review.

2.4 Making Electrical Connections
The PanaFlow Z3 utilizes the XMT1000 Transmitter module. For information regarding electrical connections required
for setup of the XMT1000 Transmitter, please refer to the included PanaFlow XMT1000 User's Manual.

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

Attention European Customers!To meet CE Mark requirements, all cables must be installed as
described in Appendix D, CE Mark Compliance.

PanaFlow Z3 User’'s Manual il



Chapter 2. Installation

2.4.1 Local Mount Configuration Transducer Wiring

The wiring between transmitter and transducers has been completed at the factory. No further work is required on
this portion of the wiring. Consult the XMTI000 Transmitter manual for customer connection wiring instructions.

2.4.2 Remote Mount Configuration Transducer Wiring

Wiring the transmitter electronics to the remote flowcell setup is done by attaching the transmitter's cable gland to
the six SMB jacks shown in Figure 11. A more detailed representation of how this equipment shall be wired is described
in Figure 12. For Class 1 Division 1 installations, rigid conduit and conduit seals need to be provided and installed by the
customer in accordance to local codes, standards, regulations, or laws applicable to safety.

Figure 11: Connection Port at Flowcell

12 PanaFlow Z3 User’'s Manual
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TYPICAL PF10-Z3 REMOTE MOUNT INTERCONNECT

CUSTOMER INTERMAL GROUND:

3/4" NPT CUSTOMER CONNECTION

/FCABLE AND GLAND FOR REFERENCE ONLY
b '

CUSTOMER EXTERNAL GROUND

Figure 12: Remote Mount Wiring Diagram

PanaFlow Z3 User’'s Manual 13
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Chapter 3. Programming

Chapter 3. Programming

3.1 Introduction

This chapter has instructions for programming various features of the PanaFlow™ Z3 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.

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

the proper passcodes.

3.1.1 HMI Features

e

Figure 13: PanaFlow Z3 HMI

The six keys on the magnetic keypad are used to program the PanaFlow Z3:

Key Symbol Key Name Functions

X Escape Key To cancel a numeric entry change, exit a menu or as Back key

v 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
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3.1.2 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.

® The red 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.

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 PanaFlow Z3 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: BakerHughes recommends changing all default (changeable) passwords after commissioning the
meter.

3.21 Unlock from Keypad Lockout

After power up, if the meter’'s Measurement View (Refer Figure 14) shows a lock icon " on the top right of the display,
use the following steps to unlock the meter from keypad lockout mode.

hd Pressa;C—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, Log-in and Primary Pages

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

® Panametrics Logo screen
® Meter Initialization screens
® pPower-on self-tests and results

® Finally, the Measurement View (Refer Figure 14)

This screen (Refer Figure 14) 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 14: Measurement View
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3.3.1.1 Changing Display Format
To change Display Format, do the following steps and refer Figure 15.

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

2. Inthe 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

Display Format

Program

Errors/Warnings
Flow Info

Display Format

Al One Variable

Two Variable
Totalizer

VvV A

Display Format
One Variable

[ Two Variable

Totalizer

VA

Display Format
One Variable
Two Variable

g Totalizer |

Velocity E
m/s
Velocity E
. 0.000 m/s
Ch1 Velocity
0.000 m/s
Fwd Vol Total no E
0.000 m*3
Rev Vol Total
0.000 m*3

Figure 15: Changing Display Format

3.3.1.2 Sselecting a Composite Measurement to Display

To select a composite measurement to display on the Measurement View, do the following steps and refer Figure 16:

1. Press [»] 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].
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3.3.1.3 Selecting a Channel Measurement to Display

EER—— &

Display Measurement
v play

0.000

m/s

|
Channel 1
X Channel 2
Channel 3

orx

Composite
b4 Velocity o
Volumetric (Act)

Volumetric (Std)
Mass v

(or)

Velocity G
0.000 m/s

0.000 m/s

Vv A

Composite
Raw Velocity V'S
Avg Vol Flow Rate
Batch Vol Total

Inventory Vol Total A 4

vor X

Inv Vol Measure

Al Fwd Vol Inventory

Rev Vol Inventory
Net Vol Inventory
Inventory Time

Vv A

Composite

Batch Mass Total o
Inventory MassTotal
Soundspeed

Std Dev of SoS A 4

VA

Composite

K-Factor o
Reynolds K-Factor
Reynolds #

On Board Temperature i 4

Vv A

Composite
Reynolds # o
On Board Temperature
Inputs
Diagnostics v

Inputs

M Fluid Temperature

Pressure

LAY N

Composite

Reynolds # A
On Board Temperature
Inputs

v

Diagnostic

M Cycle Time

Figure 16: Selecting a Composite Measurement to Display

To select a Channel measurement to display on the Measurement View, do the following steps and refer Figure 17.

1

2.
3.

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

In the Display Measurement select [Channel x], then press [ENTER].
Then, select the measurement you would like to see on the Measurement View and press [ENTER].
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3.3.1.4 Totalizer Display

T — &

Display Measurement
Composite

.
Channel 2
Channel 3

0.000
m/s
(or)
Velocity E
0.000 m/s
0.000 m/s

Channel 1
v NN Velocity A
Volumetric (Act)
¢ Volumetric (Std)
viorX Mass Flow v
A 4 A
Channel 1 Ch1/Inv Vol Measure
Raw Velocity VN v NKd Fwd Vol Inventory
Avg Vol Flow Rate Rev Vol Inventory
Batch Vol Total Net Vol | tory
Inventory Vol Total " 4 voor X Inventory Time
v A
Channel 1 Ch 1/Diagnostics
Batch Mass Total VN Wedge Soundspeed A
Inventory MassTotal Wall Time
Soundspeed Lining Time
v Angle in Fluid A 4
w o ) 4 A
Channel 1 Ch 1/Diagnostics
Gain VN v S M Transit Time Up VN
Std Deviation Gain Transit Time Dn
K-Factor Delta-T
w | o X | sigquaiity up v
v A
Ch 1/Diagnostics
Sig Quality Dn A
Amplitude Up
Amplitude Dn
SNR Up v
A4 A
Ch 1/Diagnostics
SNRDn VN
Gain Up
Gain Dn

Error Status v

v

A

Ch 1/Diagnostics

ATw Amplitude Up A
ATw Amplitude Dn
ATw SNR Up

ATw SNR Dn A 4

v

A

Ch 1/Diagnostics

ATw Gain Up o
ATw Gain Dn
Wedge Soundspeed

Wall Time v

Figure 17: Selecting a Channel Measurement to 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 15 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 18.

1

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

In the Display/Totalizer, select [Composite] or [Channel x], then press [ENTER].
Then, select the totalizer measurement you would like to see on the Measurement View and press [ENTER].
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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.

Totalizer

.
Channel 1
Channel 2
Channel 3

v

Fwd Vol Total o g
0.000 m*3
Rev Vol Total
0.000 m?3
(or)
Fwd Vol Total no E
0.000 mh3
Rev Vol Total
0.000 mA3

v

Totalizer
Composite

L3 Channel 1

Channel 2

Channel 3

1\/orX

Totalizer/Composite
L3 Fwd Vol Batch
Rev Vol Batch

Net Vol Batch
Batch Time

h 4

Totalizer/Composite
Batch Totals Time
Fwd Mass Totals
Rev Mass Totals

Net Mass Totals

v

h 4

A

Totalizer/Composite
Net Mass Batch
Fwd Std Vol Batch
Rev Std Vol Batch

Net Std Vol Batch

VN

v

Totalizer/Channel 1

4 &4 Fwd Vol Batch

Rev Vol Batch

‘\/orX

Net Vol Batch
Batch Time

A N

Totalizer/Channel 1
Batch Time
Fwd Mass Batch
Rev Mass Batch
Net Mass Batch

h 4

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

Net Std Vol Batch

v

Figure 18: Selecting Totalizer Measurements for Display
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3.3.2 Log-inand 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].
In the Main Menu Scroll down and select [Program], then press [ENTER].

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

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

I

After completing the log-in steps you will see the primary pages as shown in the Figure 19. 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

Display Format -~ v °
0.000 = {” “aimi

m/s Errors/Warnings
Flow Info

h AN N

Main Menu

- Factory

Errors/Warnings V'S
Flow Info v
Keypod Lockout

Software Upgrade -

Enter Operator Password WARNING!
v 111111 v After Entering the correct
[ x1 ESC [ v']1 ENTER ¢ Password, the system will go
N to config mode. Confirm it,
[«»] MOVE [y ] MODF Press Enter!
PRIMARY PAGES
System > } 4 nput/Output > » 4 Programming > 4 Calibration >
Communication Port IS [ Composite | " s -
Meter Settings Analog Output (Std) Channel 1 Calibration Mode
View Error Log < Digital Output (Std) 4 Channel 2 Calibration Type
Reset Error Log Option Comm (Slot 1) v Channel 3 < Reset K-Table v
b y N W o
4 Input/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) - -

Operator Access or Higher

Figure 19: 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.

3.4 System Settings
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3.4.1 Selecting Units

The operator can select the preferred units of measurements. Use steps as in Section 3.3.2 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 20 below, for which you can select your preferred respective units.

System 3 Meter Units v English/Unit Groups v Unit Groups/ActVol
Veter Units | gl | | velociy a B Cubictt/sec| a
Meter Settings Metri Cubicft/min
. — etric — :
View Error Log X Volumetric (Std) ¢ Cubicft/hr
Reset Error Log Mass w |V or X Cubicft/day v
English/Unit Groups Unit Groups/ActVol
Vol Totalizer o U.S Gallons/sec VN
Mass Totalizer U.S Gallons/min
Dimensions U.S Gallons/hr
angle | v [US Gallons/doy [ 8
v VN W A
X English/Unit Groups Unit Groups/ActVol
Operator Access or Higher Angle “~ USkiloGallons/min
i U.S Kilo Gallons/hr
Density
Pressure U.S Kilo Gallons/day
remperature | v U Megs Gallons/day [ g

3.4.1.1

Figure 20: Selecting Units

Supported Unit Groups and Units

The Table 1 specifies the unit groups and its respective units supported in PanaFlow Z3.

Table 1: Unit groups and supported units

Unit Group

Supported Metric Units

Supported English Units

Velocity Units

m/s

ft/s

Volumetric Units

m?/s, m3/min, m3/h, m3/d, L/s, L/min,
L/h, ML/d

ft2/s, ft2/min, ft2/h, ft2/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, oc—in/d, impgalls,
impgal/min, impgal/h, impgal/d, Mbbl/d,
Mimpgal/d, Mgal/d

Standard Volumetric Units

SL/s, SL/min, SL/hr, SL/d, Sm?/s,
Sm3/min, Sm3/hr, Sm?/d

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

Mass Units

Volumetric Totals Units

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

m?3, L, Sm3, SL, ML, Mm?

Ib/s, Ib/min, Ib/h, Ib/d, kib/s, klb/min, kib/h,
kib/d, STon/s, STon/min, STon/h, STon/d

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

Pressure Units

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

kg/m2, Pa, MPa, KPa, bar, mBar, Torr,
atm

oz/in?, Ib/in?, Ib/ft?, Ib/gal

Psi-g, Psi-a

Angle Units Degree, Radians Degree, Radians
Temperature Units °C, K, °F, °R °C, K, °F, °R
Viscosity Units cst, m2/s ft2/s
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3.4.2 MeterSettings

In order to change the Language, display settings, System Date, Meter Tag, Label, Change password or view About
meter, use steps as in section “Log-in and Primary Pages” to navigate to the System settings page. Then highlight
[Meter Settings] and press [ENTER]. Figure 21 below, shows the options available.

Operator Access or Higher

About Meter
Transmitter Version 4
MPU Version

FF Version (Slot1)
JAI/AQ Version (Slot2)Ikg

System ) Meter Settings Display Display/Backlight Backlight/Timeout Timeout
Meter Units v Alwuis on v i v | unit s
Language Contrast ° 10 s 10
View Error Log X System Date X vor % | [% 1UNDO [ ISAVE
Reset Error Log Meter Tag [«> JMOVE [y JALTER
v A
Meter Settings Change password Password/Operator [Enter new Operator password
Meter Ta AN No v
Label ’ B e 111111
[x JUNDO [ v ]SAVE
About Meter vor X A
[«> IMOVE_[v JALTER
A4 A
Meter Settings About Meter N Sensor S/N v Ch#1 Ui L, Ch#1 Up
Meter Tag
Label Sensor S/N Ch#1 Dn 147483647 2147483647
Change Password ProductType Ch#2 Up X ‘_‘/Or s | [ JUNDO [~ ISAVE
i Transmitter Version v Ch#2 Dn [«> JMOVE [* JALTER
v A

Figure 21: Meter Settings
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3.5 Inputs and Outputs

3.5.1 Modbus Port Settings

The XMT 1000 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 Bitf. Use steps as in Section 3.3.2 to navigate to the
Input/Output settings page. Then select [Communication Port] and press [ENTER]. Figure 22 below, shows the
options available.

Baud Rate
4800
9600
19200
) 4 A
Input/Output Communication Port Baud Rate
LI P 4 v v 19200
A Baud Rate] 38400
Analog Output (Std) Parity " N 27600
Digital Output (Std) ¢ X Address ‘\/0r X
Option Comm (Slot1) @7 Stop Bits
Communication Port v Parity
Baud Rat None
aud Rate — odd
o EE
Address —
Stop Bits vor X
Communication Port v Address Address
Baud Rate Address] v 1
Parity 1
¢ [ x] UNDO [ v'] SAVE
Stop Bits X yor X | [«»] MOVE [7% ]ALTER
A A
Communication Port v Stop Bits
Baud Rate ) ol
. ; 2
Operator Access or Higher Parity
Address
top it vor X

Figure 22: Modbus Port Setting
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3.56.2 Standard Analog Output
The PanaFlow Z3 has one Analog Output and one Digital Output in Standard configuration.

3.5.2.1 Setting up Analog Output

The PanaFlow Z3 meter has one Analog Output in standard configuration. For additional Analog outputs Optional I/O
boards may be purchased. Use steps as in section “Log-in and Primary Pages” to navigate to the Input/Output
settings page.

1. Select [Analog Output (Std)] and press [ENTER].

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

3. If you are connecting an Analog Output, choose 4-20mA option. The Figure 23 below, shows the available
options.

4. Select the Measurement to be sent out on the 4-20mA output, followed by the [Base Value] and [Full Value]
selection. Refer Table 2 to see measurement options available for Analog output.

5. Select [Error Handling]. Refer to Section 3.5.2.2 to choose an option that suits your needs.
Table 2: Measurement Options for Analog output

Measurement Channel Measurement Options for Analog 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

3.56.2.2 Understanding the Error Handling Option

The following Table 3 shows the response to each of the Error Handling options. For a multi-channel meter, the [Path
Error Handling] set to ON (see Figure 36) changes the Output response. See Table 4 for Analog Output response with
Path Error Handling set to ON.

Note: Table 4 assumes Composite Actual Volumetric is chosen as Measurement for Analog Output.

Table 3: Analog Output Error Handling options

Option Output Response
Low Forces Output to 4mA on error
High Forces Output to 20mA on error
Hold Holds the last “good” reading
Other Enables the user to enter a value between 4mA and 20mA, to be output
during an error

Table 4: 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)
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Table 4: 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 Yes No E22: Measured mA proportional to the
SingleChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
No No Yes E22: Measured mA proportional to the
SingleChAccuracy Composite Measured Composite
Volumetric(Act) Volumetric(Act)
Yes Yes No E23: Measured mA 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
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4 Input/Output > Analog Output (Std) 4-20mA Measurement Type MeasurementType/Conlp
v v A v v .
A off . [Composite] B '
Digital Output (Std) . Base Value Channel 1 Volumetric (Act)
Option Comm (Slot 1) X 5z | FullValue % Channel 2 vor X Volumetric (Std)
Option 1/0(Slot2) v 4 Calibrate Channel 3 M Mass Flow
v PN hd —
Measurement Type/Comp
Mass Flow 4
Avg Vol Flow Rate
Soundspeed
Measurement Type v Measurement Type/Ch #1
Composite N L3 Velocity | 4
(3 channel 1 Volumetric (Act)
Channel 2 b or X Volumetric (Std)
Channel 3 M Mass Flow
v A
Measurement Type/Ch #1
Avg Vol Flow Rate &
Soundspeed
Gain
v
v A
Measurement Type/Ch #1
Gain R
Std Deviation Gain
RUp
[SNR Dn | v
Operator Access or Higher
. V' N
"'ZBO mAV | | Fullvalue Full Value
ase Value A v .
Full valyd B - vaud UNIT: /5 3 9000
E?rltl)?rﬁctxidling | X 30000 s p | duwoo [ save
[<> IMOVE [y JALTER
................
4-20 mA Calibrate Calibrate 4mA
Base Value A v . v UNIT: mA
Full Value L 4.000
[Calibrate] < Calibrate 20mA [x JUNDO [v ]SAVE
Error Handling v Percentage of Scale  |vor X [«> JMOVE [ JALTER
4-20mA Error Handling Error Handling Value , Yj?\llluTe N
Base Value A v Low v om
Full Value High Value X
Calibrate M Hold < 4.00 mA :/07 [x JUNDO [v ]SAVE
— + [T [+> IMOVE [} JALTER

Figure 23: Setting up Analog Output

3.5.2.3 Cadlibrating Analog Output

To calibrate Analog Output, use steps as in section “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.

1. 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-).
In Meter Menu, select [Analog Output (std)] and press [ENTER]. Then select [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 = 0.0ImaA. 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.

5. 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 * 0.0ImA, 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 £0.01mA.

PanaFlow Z3 User’'s Manual
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6. 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 £0.0ImA.

7. |If Steps 4, 5, and 6 were successfully completed and verified, the Analog output is successfully calibrated.
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 to navigate to the Input/Output settings page:

1. In Meter Menv, select [Digital Output (Std)] and press [ENTER]. Then select [Pulse] option.

2. Setup the [Polarity], [Measurement], [Pulse Value], [Pulse width] and [Error Handling] options to suit your
needs. The Figure 24 below, shows the available options. Also refer to the Table 5 below to understand each

option.
Table 5: Pulse Output Options
Option Functional Description

Polarity Choose the Negative or Positive edge of the pulse
Measurement 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

Error Handling

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

Choose the Pulse output response during an error condition

For measurement options available on Pulse Output refer to Table 6.

Table 6: 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

28
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4 Input/Output 2 Digital Output (Std) Pulse Polarity
Analog Output (Std) & v off v ol AN [ [Negative |
. ° ) Measurement Positive
Option Comm (Slot 1) X Frequency X Pulse Value v |vor ¥
Option 1/0(Slot2) Alarm Pulse Width
v A
Pulse M t Type/C
Polarity R v Measurement Type K , ) easurement Type/ oAmp
i Channel 1 — Rev Vol Batch
— ev Vol Batc|
Pulse Value « | X | Cchannel2 “or x| NetvolBatch
Pulse Width Channel 3 v Fwd Mass Batch
v A 4 A
Measurement Type/CoAmp
Net Vol Batch
Fwd Mass Batch
Rev Vol Batch
Measurement Type , E’Ieusurement Type/CI-l#l
Composite A l—
h Rev Vol Batch
Channel 2 ‘/—x Net Vol Batch
Channel 3 v Vor Fwd Mass Batch ¥
4 A
Measurement Type/CH #1
Net Vol Batch 4
Fwd Mass Batch
Rev Mass Batch
i Net Mass Batch |
Operator Access or Higher w A
Pulse Pulse Value
polarity . v Pulse Value L, UNIT: mA3
_ e
Measurement Type 10.00 A3 10.00
X : M™3f———]1x JUNDO [~ 1SAVE
Pulse Width M vor X1a» JMOVE (4 JALTER
. 4 VN
Pulse ; Pulse Width
Polarity P AN PW v | UNIT: ms. o
Measurement Type 5.00 ms ’
Pulse Value Ve [x JUNDO [ v ]SAVE
Pulse width [ vor X] > JMOVE (5 JALTER
...... v A
Pulse Test Pulse Test Pulse
Pulse Value N v v
Pulse Width 0 0
~ Cor % [x JUNDO [ v ]SAVE
Error Handling v or [«> JMOVE [+ JALTER
A4 A
Pulse Error Handling
Pulse Value A v N
Pulse Width Stop
Test Pul —
est Pulse . |vorx

Figure 24: Setting up Pulse Output
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3.5.3.2 Setting up Frequency Output

To program a Frequency Output, use steps as in Section 3.3.2 to navigate to the Input/Output settings page:

1. I[n Metei Menu, select [Digital output (Std)] and press [ENTER]. Then highlight [Frequency] option and press
ENTER].

2. Setup the [Measurement], [Base Value], [Full Value], [Full Frequency] and [Error Handling] options to suit
your needs. The Figure 25 below, shows the available options. Also refer to the Table 8 below to understand each
option.

For measurement options available on Frequency Output refer to Table 7.

Table 7: Measurement options for Frequency 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

Table 8: Frequency Output Options

Option Functional Description

Measurement 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

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

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
v A
Analog Output (Std) . Off (SN a | ). ]
Digital Output (Std)| Pulse Base Value ] Channell go:umetr!c {é\c{}}
i X Channel 2 orx|  Volumetric (St
Option Comm (Slot 1) ° Full Value v or
Ogtion 1/0(Slot 2) ¥ Alarm Full Frequency M Channel 3 v Mass Flow M
) 4 A A4 A
Measurement Type/Comp
Mass Flow .
Avg Vol Flow Rate
Soundspeed .
[Reynolds# |
Measurement Type Measurement Type/CH #1]
. v A
Composite ——i] e _
[Channel 1} Volumetric (Act)
Channel 2 vorkx| MassFlow Y
Channel 3 Soundspeed
v PN
Measurement Type/CH #1
Gain b
Std Deviation Gain
SNR Up .
[SNRDn |
v A
. Frequency Base Value Base Value
Operator Access or Higher Measurement Type* | v e vaue | v J N ms
— B
Full Value < 0.000 A — [ JUNDO [ JSAVE
v A
Full Frequency [<> JMOVE [y JALTER
-- I A
Frequency Test Frequency Test Frequency
Full Value A v — v, UNIT: Hz 0
Full Frequency ,
[ Test Frequency] X 0 Hz |57 x| [* 1unpo [A JSAVE
Error Handling " [«> IMOVE [v JALTER
. 4 A
Frequency p Error Handling Error Handling Value Value
rI_fullll \F/ulue L ]l— Lowh v Value] L) UNIT: HleOOO
ull Frequency Hi
Test Frequency X Hog|d X 12000 Hz[7ors] [x JUNDO [ v ]SAVE
v pCther [«> JMOVE [y JALTER

Figure 25: Setting up Frequency Output

3.5.3.3 Understanding the Error Handling Option

The Table 9 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 36) changes the Output response. See Table 10 for Analog Output
response with Path Error Handling set to ON.

Note: Table 10 assumes Composite Actual Volumetric is chosen as Measurement for Frequency Output and the

Path configuration is 3 paths.

Table 9: 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 10: Frequency 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 Frequency proportional
Composite to the Measured
Volumetric(Act) Composite
Volumetric(Act)
Yes No No E22: Measured Frequency proportional
SingleChAccuracy Composite to the Measured
Volumetric(Act) Composite
Volumetric(Act)
No Yes No E22: Measured Frequency proportional
SingleChAccuracy Composite to the Measured
Volumetric(Act) Composite
Volumetric(Act)
No No Yes E22: Measured Frequency proportional
SingleChAccuracy Composite to the Measured
Volumetric(Act) Composite
Volumetric(Act)
Yes Yes No E23: Measured Frequency proportional
MultiChAccuracy Composite to the Measured
Volumetric(Act) Composite
Volumetric(Act)
No Yes Yes E23: Measured Frequency proportional
MultiChAccuracy Composite to the Measured
Volumetric(Act) Composite
Volumetric(Act)
Yes No Yes E23: Measured Frequency proportional
MultiChAccuracy Composite to the Measured
Volumetric(Act) Composite
Volumetric(Act)
Yes Yes Yes E23: Measured Frequency value based
MultiChAccuracy Composite on the [Error Handling]

Volumetric(Act)
will hold the last
good value

setting
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3.5.3.4 Setting up Alarm Output
To program an Alarm Output, use steps as in Section 3.3.2 to navigate to the Input/Output settings page:

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

2. Select the [Alarm state], [Alarm type], [Measurement] and [Alarm Value] options to suit your needs. The
Figure 26 below, shows the available options. Also refer to the Table 12 below to understand each option.

For measurement options available on Alarm Output refer to Table 11.

Table 11: 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

Table 12: 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 Choose the channel and Measurement that is monitored for Alarm Trigger
Alarm Value Enter measurement value that should be a trigger point
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4 Input/Output > Digital Output (Std) A N Alarm State Alarm State
Analog Output (Std) , | v OffI v i slubi AN II_ OR Normalllly Closed
Pulse . Normally Open Normally Open
Option Comm (Slot 1) X Frequency x MeasurementType  fork| kg Safey ’ . H
Option 1/0 (Slot2) v g Alarm | Alarm Value
v o
Alarm Alarm Type Alarm Type
Alarm State A | o mm oR LFault]
Alarm Type High
Measurement Type , JvorX 9
Alarm Value
....................
Alarm Measurement Type Measurement Type/Composite)
Alarm State 4 v ° A vV e N
LN e
Alarm Type Channel 1 Volumetric (Act)
_v X Channel 2 vorX| Volumetric (Std)
Alarm Value Channel 3 M Mass Flow
v - v V'S
Measurement Type/Composite]
Volumetric (Act)
Volumetric (Std)
Soundspeed
. Measurement Type Measurement Type/CI-IA#l
Operator Access or Higher Composite N
° Volumetric (Act)
Channel 2 y |vorx] MassFlow
Channel 3 Soundspeed
v A
Measurement Type/CHA#l
Gain )
Std Deviation Gain
SNR Up .
[SNR Dn |
""""" 4 o
Alarm . , Alarm Value Alarm Value
Alarm State SN B /\larm Valuel AN UNIT: m/s10 "
Alarm Type 10.000 m/s| :
Measurement Type X m [x JUNDO [ v ]SAVE
’ [«> JMOVE [7 JALTER
v A
Alarm Test Alarm
Alarm Type N on
Measurement Type —
Alarm Value N IR [x JQUIT [v ITEST

Figure 26: 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 “Log-in and Primary Pages” to navigate to the Input/Output settings page.

1. Select [Option Comm (Slot1)] and press [ENTER]. Then select [HART] and press [ENTER].
2. You can set Analog Output with HART option. Refer to Figure 27 and section “Section 3.5.2.3".

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 — Mass
Digital Output (Std) HART ‘About HART Base Value —°
X ou % Full Value vorX | Volumetric (Std)
Option I/0(Slot2) v Calibrate Velocity
v A
Analog Output Full Value Full Value
Base Value . v v | UNIT: ftl’(‘)B/s
J 10 ftrs/s
Calibrate . BN [ orxc| [ x JUNDO [ v ISAVE
Error Handling [<> IMOVE [+ JALTER
v A
Analog Output Calibrate Calibrate 4mA
Base Value ] . v ] uNIT: mA
Full Value Calibrate 20mA 4.000
_ X o orate 2o o] [x JUNDO [V 1SAVE
Error Handling v Percentage of Scale or. N
o tor A High [«> JMOVE [y JALTER
erator Access or Hignher
P 9 v A
Analog Output Error Handling Error Handling Value Value
Base Value A2, Low v v | UNIT: mA
Full Value High 4.00 m e
Calibrate [ | Hold a : v orx| [ JUNDO [V ]SAVE
M ° [«> JMOVE [v JALTER
v A
HART About HART
Analog Output AN 0.0.0.1]
I~ HW Revision ~ 0.1.0.0

Figure 27: Option Slot-1 Configured as HART

3.5.4.2 Option Slot-1Configured as FF
Use steps as in section “Log-in and Primary Pages” to navigate to the Input/Output settings page.

1. Select [Option Comm (Slot1)] and press [ENTER]. Then select [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
Analog Output (Std) a

Diiita Outiut (Std)

Option I/O (Slot2) Y

Option Comm (Slot 1)

v

X

FF Board

About FF
v [SW Revision |
HW Revision
X

0.0.2.1
0.1.2.0

Figure 28: Option Slot-1 Configured as FF
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3.5.5 Option 1/O Slot-2 (Optional)

For extended I/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 13 for all available options.

Table 13: Optional I/O available options

Board Option #

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

O O|N|OO|Oo MlWIN

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

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 to navigate to the Input/Output settings page.

1. Select [Option1/0O (Slot2)] and press [ENTER].

2. Then select SAO-AO-AI-R-'IOOO-3W] and press [ENTER]. Then select [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.
If you are connecting an Analog Output, choose 4-20mA option. Figure 29 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 2 to see measurement options available for Analog output.

6. Select [Error handling]. Refer to Section 3.5.2.2 to choose an option that suits your needs.
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4 Input/Output 13
Analog Output (Std) & -
Digital Output (Std)
Option Comm (Slot 1)
v

Option 1/0 (Slot 2)

AO-AOAI-R-1000-3W

Analog Output (52:2]
X Analog Input (S2:3)
RTD Input (52:4)

Analog Output (S2:1)
off

Operator Access or Higher

Analog Output (S2:1)
N
»

Base Value
Fullvalue
Calibrate

v

Measurement Type
4
Channel 1
Channel 2
Channel 3 M

v orX

Measurement Type/Comp
a
o
Volumetric (Act)
Volumetric (Std)

Mass Flow M

v A

VA

Measurement Type/Comp

Mass Flow
Avg Vol Flow Rate
Soundspeed

Measurement Type

Comﬁosite

Channel 2
Channel 3

v orX

Measurement Type/CH #1|
. N
Volumetric (Act)
Volumetric (Std)
Mass Flow

VA

MeusurementType/CHA#l

Avg Vol Flow Rate
Soundspeed
Gain

Std Deviation Gainll

VA

Measurement Type/CH #1{
Gain N
Std Deviation Gain
SNR Up

Analog Output (52:1)

Base Value B

Calibrate
Error Handling

Full Value

3.0000 ft/s

Full Value

UNIT: ft/s
3.0000

[x JUNDO [v ]SAVE
[«> JMOVE [+ JALTER

VA

Analog Output (S2:1)
Base Value
Full Value

A

Error Handling ¥

Calibrate

R Calibrate 4|
Calibrate 20mA
Percentage of Scale

Calibrate 4mA

UNIT: mA
4.000

[x JUNDO [ JSAVE
[> IMOVE [5 JALTER

v A
Analog Output (S2:1) Error Handling Error Handling Value Value
Base Value . Low v Value} | UNIT: mAu 0
Full Value High -
Calibrate Hold | 4.00 mA [7ors] [x JUNDO [V ISAVE
JError Handling [ . [«> JMOVE [y JALTER

Figure 29: Setting up Option I/O Analog Output

3.5.5.2 Option 10 (Slot2): Calibrating Analog Output

To calibrate Option I/O Analog Output, use steps as in Section 3.3.2 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:

1. Connect the Analog Output as in Figure 30.
2. 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: 1

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.

0 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).

3. Select [Option /O (Slot2)] and press [ENTER].

Then select [AO-AO-AI-R-1000-3W] and press [ENTER]. Then select [Analog Output (S2:1)] or [Analog Output
(s2:2)] and press [ENTER].

5. Then select [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 + 0.0lmA, 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 £0.01mA.
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10.

1.

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 x 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 £0.0ImA.

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 £0.0ImA. 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 £0.0ImA.

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
/O 1 1jO 2 /O3 1If/O 4
Load : 60002 : Load : 6000
MULTIMETER MULTIMETER
>5.5 DIGITS >5.5 DIGITS

Figure 30: Optional I/O Analog Output Channel 1 and Channel 2 connections

3.5.5.3 Option IO (Slot2): Setting up Analog Input
Use steps as in Section 3.3.2 to navigate to the Input/Output settings page.

I

Select [Option 1/0 (Slot 2)] and press [ENTER].

Then select [AO-AO-AI-R-1000-3W] and press [ENTER]. Then select [Analog Input(S2:3)] 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 31 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 2 to see measurement options available for Analog output.

Table 14: 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 (52:3) Analog Input (52:3) Measurement Type
Analog Output (td) & |~  [CHGTNNRSTNEN | | AnclogOutput(s2:t) L) oOff AN [ casurement Type] | « T
Digital Output (Std) Analog Output (52:2) Y 4-20mA Input] Base Value Pressure
Option Comm (Slot 1) X X X X Full Value vory
v RTD Input (S2:4) Calibrate
v A
Analog Input (52:3) Calibrate Calibrate 4mA
v ) UNIT: mA
Measurement Type RN —
Base Value glcalibate i 000
Full Value | Colibrate 20mA vorx| [x JUNDO [V ISAVE
MClibrate] [> IMOVE [y JALTER
v A
AO-AOAI-R-1000-3W RO Input (S2:4) RTD Input (S2:4) Calibrate RTD Set Point 1 Set Point 1
Analog Output (52:1) | Off- ] NoofRro Calpoints | = ) e | Jomc
Analog Output (52:2) . Read Value 1 0 C ,
Analog Input (52:3) X X Calbrato X Set Point 2 X orx] [* JuNDO [‘ ISAVE
. Read Value 2 M [«> JMOVE [v JALTER
Operator Access or Higher v PN
Calibrate RTD
Set Point 4 .
Read Value 4
Set Point 5
v

Figure 31: Setting up Option I/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 “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.

1. Connect the Analog Input as in Figure 32.

2. 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).

Select [Option 1/0 (Slot 2)] and press [ENTER].

Then select [AO-AO-AI-R-1000-3W] and press [ENTER]. Then select [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 +0.0lmA. Once reading is stabilized on the LCD, Press [ENTER] to accept the
current 4 mA value or Press [ESCAPE] to cancel the calibration.

8. 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.

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

Nooaw

4-20mA Input Calibration
Channel 3

/07 1/O8

4-20mA
SOURCE
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Figure 32: Option 1/O Analog Input connections

3.5.5.5 Option 10 (Slot2): Calibrating RTD Input

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 to navigate to the Input/Output settings page. Refer to Figure 31 above, select
[option 1/o (Slot2)] and press [ENTER].
3. Select [AO-AO-AI-R-1000-3W] and press [ENTER]. Then select [RTD Input($2:4)] and press [ENTER].
4. Select [RTD Input] and press [ENTER].
5. Setthe number of Calibration points by selecting [No. of RTD Cal points].
6. Scroll down and select [Calibrate] option.
7. Select [Set point1], 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
/09 /010 /011 1012 /09 /010 1/011 /012
| | I
RTD RTD
PT100-4WIRE PT100-3WIRE
Figure 33: Option I/O RTD Connection
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3.6 Programming Menu Options

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 BakerHughes 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 BakerHughes Services before changing any of these settings. Modifying any of the
settings can give erroneous measurements and impact accuracy.

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 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.

4 Programming ~ » Prigram/Composite Pipe Pipe Size Pipe 0D Pipe 0D
- luid [ - - Pize 00 — 3 — unIT: In350
Channel 1 ¢ Flui . ) . :
Channel 2 x| rath 3 X gi'p::AD/””Th'Ck”e“ X 350 in Porc] (x Junpo [ JSAVE
Channel 3 Limits v P [«> IMOVE [v JALTER

VvV A

Prigram/Composite
Fluid A
Path
Limits

v Operator Access or Higher

Figure 34: Pipe Programming

3.6.2 Programming the Fluid

The Fluid menu (see Figure 35) 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 Section 3.3.2 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.

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.

B. For standard fluids list (see Table 15) supported in the meter, the minimum, maximum and nominal sound
speeds are automatically selected.

6. Also program the process [Fluid Temperature] and [Ambient Temperature] see Section 3.6.5.
IMPORTANT: Consult the factory before setting Tracking Window to Off.
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Table 15: Standard Fluid List

Tracking On Tracking Off
Other Other
Water (0 to 260 C) Water (0 to 260C)
LNG LNG
Oil 22C Oil22C
Sea Water
Lube Ol
Crude Oil
Methanol (20 C)
Ethanol
Freon R12
Diesel
Gasoline
Liquid Nitrogen (-199C)
A programming 14 Prigram/Composite Fluid Density Density (Act) Density (Act)
T | Pipe AN . ] uNIT: Lb/FtA3
Channel 1 | K tic Vi ity —— A7 f— b2.4
Ehannelg X | path T trocking o [F pensity (Ref 624 W/FS Tone] [x JUNDO [ ISAVE
Limits [<> JMOVE [y JALTER
v a v -~
Prigram/Composite Fluid Kinematic Viscosity Fixed KV ., Fixed KV
Fluid Density 4 . — ) UNIT: ¢St
path Kinemaicviscusin] + - :
Limits Trackin < 10 st orx] [x 1uNDO [ v 1SAVE
’ [<> JMOVE [+ JALTER
v V'S
Fluid Fluid/Tracking Fluid Type Fluid Type/Standard
Density RN i [0 | . AN
Kinematic Viscosity - off Other Water (0 to 100 C)
vorX| NG
OIL
v A
i i Min Soundspeed
Fluid Type Soundspeed Limits Min Soundspeed , UINIT: ft/sp
Standard —L 3600.00
. . = Max Soundspeed 3600.00 ft/s [t [x JUNDO [V SAVE
Operator Access or Higher [«> JMOVE [y JALTER
v A
Fluid/Tracking Fluid Type Fluid Type/Standard R
On * 8 Sea Wat
ea Water
Qo | Other Tox| oil220)
Crude Oil M
v A
: i Nominal Soundspeed
Fluid Type ) Nominal Soundspeed Nominal Soundspeed D Riares P
Standard — 3600.00
. B — 3600.00 ft/s [t [x JUNDO [V SAVE
[«> JMOVE [v JALTER

Figure 35: Fluid Programming
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3.6.3 Programming the Path Configuration

Use steps as in Section 3.3.2 to navigate to the Programming page. Refer to Figure 36 for the Path configuration
options.

1.
2.
3.

4.

Vemc{.r}’wmpastce =

Select [Composite] and press [ENTER]. Scroll down and select [Path] and press [ENTER].
Select [Path Configuration], [Path Weights] and [Path Error Handling].
Path Weights are used in Composite flow velocity calculations as in the following equation:

((Velocitycp, x PathWeighte,,) + (Velocityen; x PathWeightey,) + (Velocityecps % PathWeighteps))
(PathWeightey,, + PathWeight., + PathWeightzp3)

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 Path Path Configuration/Std
[Composite | | Piee ol B B, Configuration v 1Tilted Diameter (TD)
Channel 1 ——+| PathWeights 2 Path (TD-TD)
Engﬂﬂgl% X Path| x Path Error Handling orx| e
Limits y
Prigram/Composite Path Path Weights CH #1/Path Weight CH #1/Path Weight
Fluid A Path Configuration v [channel 1] v e _ O 0.20
pth poth ErorHanding 020 |
i Channel 2 g
Limits - ~1 % sorx] [ JUNDO [ v ]SAVE
v Path Weights Channel 3 v [«> JMOVE [* JALTER
v Ao
Path v Path Error Handling
A Path Configuration ! . on |
Operator Access or Higher Path Weights — o
* vorx

Figure 36: Path Configuration

3.6.4 Programming the Flow and Diagnostic Limits

Use steps as in Section 3.3.2 to navigate to the Programming page. Refer to Figure 37 for the Limit selection options.

1.

2.
3.

Select [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 “Programming the Fluid” on page 41, 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
Pipe Sl e ¢ | [Min Velocity | v ] uNIT: ft/s
Fluid - K
Channel 1 Max Velocit 82.00
Channel 2 x| path X7\ Min vel Warn Limi -8200 ft/s [x JUNDO [~ ISAVE
Channel 3 Limits | Min Vel Warn Limit v |orx vorxl .
M Max Vel Warn Limit [«> JMOVE [v JALTER
v A v A
Prigram/Composite Limits
Fluid A Max Vel Warn Limit a
Path Zero Cutoff Operator Access or Higher
Limits Flow Averaging
v v

Figure 37: Flow and Diagnostic Limits

3.6.5 Programming Advanced Settings

Use steps as in Section 3.3.2 to navigate to the Programming page. Refer to Figure 38 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
(overc)ge 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].

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 BakerHughes 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.

{Programming ) ) PriFglrt_lén/Composite | Advanced | nputs Temperature | Fluid Temperature Fluid Temp/Active
A A .
ERE =1 rain - b— ——{ © I (| - GO i ] AN-U/RTD-1
Channel 2 x| Limits x| Ambient Temperaturej—  pressure ] —| - 3 Kt I AIN-2/RTD-2]
Channel 3 v TransmitVoltage , | x X X Vo
Refresh Rate
v A
Advanced Transmit Voltage Attenuator
Inputs L High —~ | on
Ambient Temiemture - Em -l
v x v orX
Refresh Rate
v A
Advanced | Refresh Rate .
Inputs ‘1| -om Operator Access or Higher
AmbientTeTperuture — 5 Ha
Transmit Voltage Vork
, |er 10 Hz

Figure 38: Advanced Setting

3.7 Software Upgrade

The XMTI000 meter software can be upgraded using a USB Flash drive. XMTI000 meter has 3 subsystems which need
to be upgraded in the following sequence

1. Transmitter board
2. Flow board
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3. Option 1/0 board
Note: Consult the factory or BakerHughes Services before you upgrade software.

IMPORTANT: The upgrade process may wipe out the configurations. It is important to save a site file before
beginning the upgrade process. Use USB flash drive 8GB or 16GB for upgrade. 32GB flash drive is not
supported.

3.0.1

The XMTI000 software upgrade requires password entry. The Upgrade password is unique to the System serial
number of your meter. The meter will automatically be exited from Upgrade mode after 5 minutes of inactivity.
Ensure the meter keypad is in unlock mode. If the meter keypad is locked, use steps outlined in Section 3.2.1 to unlock
the keypad. Log-in into Operator access level and navigate to About Meter and note the System Serial Number. Open
the GENPASS_SW _UPGRADE application, enter the noted System Serial Number. The GENPASS_SW _UPGRADE
application will show the Upgrade Access password for your meter.

Perform Software Upgrade

To perform Software Upgrade, do the following steps and refer Figure 39:
1. Copy the Transmitter, Flow board or Option I/O board software into the USB flash drive and insert the USB flash
drive to the meter.

2. I[n the rrieter HMI press [»] until the lock icon on the meter's Measurement View display is highlighted, and press
ENTER].

In the Main Menu select [Software Upgrade], then press [ENTER].
Enter the password for your meter when prompted.
Select the board you want to upgrade as outlined in the recommended sequence above.

oo s W

Confirm the initiation of upgrade by selecting [Yes]. Once confirmed the upgrade process will start. The display
indicates the steps in the process. The upgrade of each subsystem could take up to 10 minutes. At the end of the
upgrade the meter displays if the upgrade was successful or not. The meter would restart after upgrade of each
subsystem is complete. But it is recommended to power cycle the meter after successfully upgrading all sub

systems.
Velocity a Main Menu Enter Upgrade password Software Upgrade Upgrade Transmitter SW System Upgrade Window
0,000 v Elrrors/;Nurnlngs A= 111111 Transmittter Board No v Upgrading Please wait.
“mls fow o [x JESC [ JENTER Flow Board -2 on'ttouch any key!
X Keypad Lockout X R Option 10 Board
Software Upgrade [d [«> IMOVE [4 IMODF
\ 4 A
UpgradeFlow Board SW System Upgrade Window
Software Upgrade PQN v Jupgrading Please wait..
Transmittter Board BEO Don't touch any key!
Flow Board o M=
Option 10 Board
v A
Upgrade Opt 1/0 Board SW| System Upgrade Window
Software Upgrade P9 N pi/ v Jupgrading Please wait..
Transmittter Board . l'é Don't touch any key!
Flow Board
Option 10 Board

Figure 39: Software Upgrade
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Chapter 4. Error Codes and Troubleshooting

4.1 Introduction

The PanaFlow Z3 flow transmitter is a reliable, easy to maintain instrument. When properly installed and operated, as
described in Chapter 1, 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 PanaFlow Z3 flow meter. Indications of a possible problem include:

- Display of an error message on the LCD screen
«  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 Installation methods in  Appendix B.

4.2 Error Classification and Error Codes

The PanaFlow Z3 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 1/O sub-system.

Errors in PanaFlow Z3 are classified into five types as indicated in the table below:

Table 16: PanaFlow Z3 error classification

Error Classification Error Number Subsystem
Communication Errors Cp Where n is the Error number | Transmitter to Flow or Option 1/o
Flow Errors En where n is the Error number Flow subsystem
System Errors S where n is the Error number Transmitter or Flow subsystem
Transmitter Errors Xn Where n is the Error number | Transmitter subsystem
Option 1/O Errors A, where n is the Error number | Option I/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 PanaFlow Z3 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 Programming Chapter.

If an error message appears on the display screen during operation of the PanaFlow Z3, refer to the appropriate
section of this chapter for instructions on how to proceed. You may be asked to contact BakerHughes. 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.

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 Vitality PC software indicate E22: SingleChAccuracy or E23: MultiChAccuracy, Refer to
the appropriate section below. Also, refer to table 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 cause is:

1. Incorrect programming on Error Limits or flow condition changes that now make previous programming invalid.
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2. Defective/Domoged cables, transducers, 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 change.

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 on face of buffer/transducer. Clogged ports due to sedimentation.
5. Half-full pipe.

4.3.1.2 Multi-Channel Error
If more than one channel is in error, the most likely cause is changes in process/flow conditions.

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 on face of buffer/transducer. Clogged ports due to sedimentation.
5. Half-full 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/Domoged cables, transducers, 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, PanaFlow Z3 has built-in Error codes. The Channel specific errors are very critical

in determining the corrective actions required Figure 40 shows the steps to view current channel specific

errors/warnings. The description of the Error Codes and the recommended actions are provided in Table 17.

Velocity E v Main Menu v Errors/Wurni.ng 1/1
OipiyFornat & 1 Gineswmtmn
OOOmQ ‘ % ¢ X CH2 E1: SNR Error!
Flow Info v CH3 E1: SNR Error!

Figure 40: Viewing Current Chanel Specific Errors

4.3.1.4 ViewingFlow diagnostics

To enable troubleshooting with additional flow diagnostics PanaFlow Z3 has Flow Info page that allows the user to
scroll through all critical flow diagnostics. The Channel specific errors are very critical in determining the corrective
actions required. Figure 40 shows the steps to view current channel specific errors/warnings. The description of the
Error Codes and the recommended actions are provided in Table 17.
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ng

ratio is low

process is very low. This
could be due to bubbles,
other fluid conditions, an
empty pipe, broken cables,
transducers, couplant or
buffers

Velocity E v | Main Menu v Flow Info v | 4 CompFlowinfo 1/2 » « Comp FlowInfo 22 »
> Display Format ”|  Composite Flowinfo —» Vel 0.01 m/s K-Factor 1.0
0.000 Program Ch 1 Flow Info Vol(Act]  0.00 mA3fs Reyk 075
m/s Errors/Warnings Ch 2 Flow Info Mass 0.09 Ka/s Rey # 500
«— Fowinfo < Ch 3 Flow Info | 508 158200 mi | 4
X X X
v A
Flow Info v/ | 4 Ch1 Flow Info 16 » ()| « ChiFlowinfo 206 »
Composite Flow Info —> Vel 0.01 m/s TTUp 17523 us
Ch 1 Fow Info Vol(Actl  0.00 mA3/fs TTDn 17523 us
Ch 2 Flow Info 505 148200 m/fs Delto-T 264 ns
Ch 3 Flow Info l— GainDev 0.00 4| Gain 14.00 de
X
| »
<Chiflowinfo 56 » | | 4 ChiFlowinfo  4/6 » [ | 4 ChiFlowifo  3/6 »
TwGainUp 28.83  dB K-Factor  0.99 SNRUp 2156
Tw GainDn  10.84 dB No.OfErr 0 SNRDn 2603
TwSNRUp  181.43 ATwlUp  27.24 us AmpUp 24.04
TwSNRDn 31538 < ATwDn  26.65 us |94 AmpDn 2086
< »
<« Chiflowinfo  6/6 »
Wall Time 2.2 us
Lining Time 0.0 us
Angin Fluid 62 deg
Wedge SoS 331538 m/s
Figure 41: Viewing Flow Diagnostics
Table 17: Flow Error description and Recommended Actions
Error Code Problem Cause Recommended Action
El: SNR The Signal to Noise The acoustic signal from the | 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 SRefer
Programming Chapter). 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
BakerHughes
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Table 17: Flow Error description and Recommended Actions

Error Code Problem Cause Recommended Action
E3: Velocity Range | The measured velocity | This error may be caused by | Make sure the actual flow rate is
exceeds programmed | incorrect programming, within the programmed Error limits
limits poor flow conditions and/or | (Refer Programming Chapter). Refer
excessive turbulence to “Fluid and Pipe Problems” and
“Transducer Problems” sections to
correct any issues
E4: Signal Quality | The signal quality is This means the signal Make sure the Signal Quality is greater
lower than the shape, upstream to than the programmed Error limits
programmed limits downstream reciprocity, or | (Refer Programming Chapter). Refer
signal correlation value has | to “Fluid and Pipe Problems” and
fallen below the correlation | “Transducer Problems” sections to
peak limit. The cause is correct any issues. Gather required
usually the same as E6 or E5 | diagnostics data before contacting
BakerHughes
E5: Amplitude The signal amplitude This error may occur due to | Make sure the amplitude is within the
exceeds the high signal attenuation or programmed limits.
programmed limits amplificationdueto If the gain is negative and Amplitude
changes in fluid properties, .
transducer/buffer/ couplant | 32 change the Transmit Voltage to
iSSUes “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 Programming Chapter).
Refer to “Fluid and Pipe Problems” and
“Transducer Problems” sections to
correct any issues. Gather required
diagnostics data before contacting
BakerHughes
E6G: Cycle Skip A cycle skip is detected | This is usually due to If this error is caused by changes in
while processing the incorrect programming, flow rate, this error will be auto
signal for poor signal integrity, corrected when flow rate stabilizes
measurement possibly because of bubbles | after initial acceleration. But, if the
in the pipeline, sound error stays refer to “Fluid and Pipe
absorption by very viscous | Problems” section to correct any
fluids, or cavitation. issues. Check Threshold Peak
percentage, and gather required
diagnostics data before contacting
BakerHughes
E15: Active Tw The Active Tw A transducer, cable is Refer to “Transducer Problems”
measurement is damaged, or a transducer | sections to correct any issues. In case
invalid needs to be re-coupled. This | you are unable to clear the errors,
may also be due to gather required diagnostics before
incorrect programming, or | contacting BakerHughes
extreme process
temperatures
E22: Single One of the One measurement channel | Check individual channel errors, refer
Channel Accuracy | measurement is in error; accuracy of the to this table for recommended
channels is in error measurement may be actions to correct channel errors
compromised because the
meter might be using a
sister chord substitution
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Table 17: Flow Error description and Recommended Actions

Error Code Problem Cause Recommended Action
E23: Multi Channel | Two or more Two or more measurement | Check individual channel errors, refer
Accuracy measurement channels are in error; to this table for recommended
channels are in error accuracy of the actions to correct channel errors
measurement may be
compromised because the
meter is using a sister chord
substitution
E27: Invalid K-Table is invalid The entered K-table is Check the K-table values and ensure
K-Table invalid. the Velocity or Reynolds Number in

the table is in ascending order.

E28: Software Fault

Software malfunction

This is a Software
malfunction. Try power
cycling the meter. If error
persists after power cycle,
contact BakerHughes
factory

The condition is not self-recovering
and will not automatically correct
itself. Try power cycling the meter. If
error persists after power cycle,
contact BakerHughes 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 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 and hence not
making measurements.
Please contact
BakerHughes factory

The condition is not self-recovering
and will not automatically correct
itself. Contact BakerHughes 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 BakerHughes for assistance.

4.4.1 Fluid Problems

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

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 PanaFlow Z3, 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. This
causes problems resulting from gas bubbles in the fluid. 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 PanaFlow Z3 will tolerate relatively large changes in the fluid soundspeed, as may be caused by variations in
fluid composition and/or temperature. However, such changes must occur slowly. Rapid fluctuations in the fluid
soundspeed, to a value that is considerably different from that programmed into the PanaFlow Z3, will result in
erratic or inaccurate flow rate readings. This may occur when changing batch fluids, though most likely the
PanaFlow Z3 will recover.

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 location(s) will interfere with transmission of the ultrasound signals. Choose
an installation point for the meter where solid particles will not settle into the transducer ports. Refer to Chapter 2,
Installation, for more details on proper installation practices.

« Theinside of the pipe must be relatively clean.
Excessive buildup of scale, rust or debris will change the inner dimensions of the pipe and will result in inaccuracies
in the calculation of the flow from the velocity measurement.
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4.5 Transducer/Buffer 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
BakerHughes if you cannot solve a transducer-related problem.

4.5.1 Wetted Transducer Problems

*® Leaks: Leaks may occur around the transducer buffers and/or the flowcell fittings. Repair such leaks
immediately. If the leaking fluid is corrosive, carefully check the transducer and cables for damage, after the
leak has been repaired.

® Corrosion Damage: If the transducer buffer material was not properly chosen for the intended application,
they may suffer corrosion damage. The damage usually occurs either at the electrical connector or on the
face. If corrosion is suspected, remove the transducer from the flowcell and carefully inspect the buffer
electrical connector and the transducer face for roughness and/or pitting. Any transducer damaged in this
manner must be replaced. Contact BakerHughes for information on transducers in materials suitable for the
application.

¢ 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
ond/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 cannot
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.
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4.6 Service Test Points

Service tests points can be found on the PanaFlow Z3 Main board just inside the front cover. There are 6 pins found on
the bottom left front side of the main PCB that are accessible to service personnel. These test points are easily
connected by standard oscilloscope probes and allow the service person to look at critical signals.

PosriaF k'™

Service Test Points
Figure 42: Service Test Points

The test points are:

Table 18: Test points

El DRTN
E2 Gate
E3 TWIND
E4 RWIND
ES ARTN
E6 RCV

GATE: Gate connection is input to start and stop flow calibration process. This input detects an outside source
contact closure. A closure can be programmed to stop totals or clear totals. Use DRTN along with GATE.

Table 19: Gate connections
TWIND: Transmit Window use DRTN with TWIND

RWIND: Receive Window use DRTN with RWIND

RCV: Receive signal allows the user to look at the receive signal before it is processed by the meter. It is usually
looked at along with the TWIND and RWIND. Use ARTN with RCV signal.
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4.7 System Errors (S-Errors)

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

Indicator
Warning
Error
Fault

~wp

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 PanaFlow Z3 meter. See the table below for error codes, error messages, error
type and recommended actions.

Table 20: 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 save the configuration changes

S2: 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 communication 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

Warning: The value programmed for the parameter
was out of range and hence discarded. Please enter
a valid range

S5: Unsupported
Parameter

This parameter is not supported

Warning: A read or write request to an unsupported
parameter was received

S6: Flow Measurement

One or more flow measurement
channels are in error

Error: One or more flow measurement channels are
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 BakerHughes factory

S1: Clock Frequency

Clock frequency error

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

S12: CPU

CPU error

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

S15: Variable Memory

Variable SRAM fault

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

S16: FPGA Config

FPGA configuration error

Fault: FPGA configuration validation failure. Try
power cycling the meter. If error persists after power
cycle, contact BakerHughes factory
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Table 20: System Error Description and Recommended Actions

Error Code

Error Message

Description [ Recommended Action

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
BakerHughes 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
BakerHughes factory

S21: Stack Overflow

Stack overflow

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

$22: Sequence or Window
Watchdog

Sequence failed

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

S23: Initialization Failed

Initialization failed

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

$25: DSP Exception

DSP exception

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

528: Software Fault

Software malfunction

Error: Software malfunction. Try power cycling the
meter. If error persists after power cycle, contact
BakerHughes factory

S30: Flash Save Failed

Save to Flash Failed

Error: Request to Save failed. Try again. If error
persists, contact BakerHughes factory.
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4.8 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 21: Communication Error Description and Recommended Actions

Error Code Error Message Description [ Recommended Action
C1: Flow COMM Error Flow board communication Transmitter cannot communicate to the flow
error measurement unit. Try power cycling the meter. If

error persists after power cycle, contact
BakerHughes factory

C3: Option 1/0 COMM Optional I/O subsystem Transmitter cannot communicate to the Optional

Error communication error I/O in Slot-2. Try power cycling the meter. If error
persists after power cycle, contact BakerHughes
factory.
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4.9 Transmitter Errors

These errors are from the Transmitter subsystem. Should you encounter one of the Transmitter Errors, follow
recommended actions and contact BakerHughes factory.

Table 22: Transmitter Error Description and Recommended Actions

Error Code

Error Message

Description [ Recommended Action

X1: MCU RAM Error

Transmitter RAM Fail

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

X12: System Command
Fail

System command failed

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

X16: XML File Initialize Fail

XML file initialization failed

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

X17: Disconnect Std Dout

Digital Output is disconnected

Conflicting configuration detected. Please turn off
Frequency Calibration before using Digital Output

X18: Aout(Std) Out Of
Range

The Analog Output value is Out
of range

This error occurs when output from analog output
exceeds 20 mA or less than 4 mA. Please check the
Analog output settings and the measurements
values sent out on the Analog Output.
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4.10 Option1/O Errors

Table 23: Option 1/O Errors Description

Error Code

Error Message

Description

Al:AnalogCh(S2:3) Error!

ADC Channel($2:3) is not
responding

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

A2:AnalogCh (S2:4) Error!

ADC Channel(52:4) is not
responding

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

A4:AnalogCh (S2:2) Error!

DAQ Channel ($2:2) is not
responding

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

AB:($2:3)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 BakerHughes
factory

A7:(S2:4)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 BakerHughes
factory

A10:(S2:3)Input
NotConnect!

Analog Input: Error occurs when
(4-20mA) input is not
connected at Channel (52:3).

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
BakerHughes factory

AlL:(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
BakerHughes factory

A12:(S2:3)Ch OverRange
Err!

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

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

A24:Aout(S2:1)OutOfRang
el

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 BakerHughes factory

0.25mA.

A25:Aout(S2:2)OutOfRan | When output from analog Check the flow velocity. If velocity is within limits and
ge! output(S2:2) exceeds 21 mA or | error still persists, contact BakerHughes factory
less than 3.6 mA
A31:(s2:3)Ch Lesser input values. For analog | Check input analog current is between 3.6 mA to
UnderRange! input(S2:3) between 3.6 mMAto | 2ImA. If error persists, contact BakerHughes factory
0.25mA
A32:(S2:4)Ch Lesser input values. For analog | Check input analog current is between 3.6 mA to
UnderRange! input(S2:4) between 3.6 mAto | 2ImA. If error persists, contact BakerHughes factory

PanaFlow Z3 User’'s Manual

59



Chapter 4. Error Codes and Troubleshooting

4.11 Meter Health with Diagnostics Data

To determine the health of the meter, PanaFlow Z3 has built-in diagnostic parameters. Please refer to the table 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 BakerHughes factory.

Table 24: Diagnostic Parameter Description

Parameter

Description

Good

Bad

Sound Speed

Measured speed of
sound of the fluid

® Under ideal conditions
sound speed should be
within 1ft/s (0.3 m/s)
between channels.

® |f oil is viscous and flow

is near laminar (very low
flow), there might be
stratification in the pipe.
In this case make sure
that there is a steady
gradient (change) in
sound speed from top
channel to bottom

® Under ideal conditions, sound
speed spread of 5 ft/s (1.5 m/s) or
more between the sound speed
measurement of the channels
can be an indication of a problem
with the path.

® When there is stratification in the

pipe and there is no steady
gradient (change) in sound
speed from top channel to
bottom channel then that can be
an indication of a problem with
the path.

the downstream

channel
SNR Up Signal to noise ratio of | >30 <5
E?c?nggitcrg?m SNR value between 5 and 30 shall

provide valid measurements but can
be an indication of a problem with the
path. Verify the transducers, couplant,
all the other connections

SNR Down Signal to noise ratio of | >30 <5

SNR value between 5 and 30 shall

Down

transducer provide valid measurements but can
be an indication of a problem with the
path. Verify the transducers, couplant,
all the other connections
Gain Up [ Gain Gain setting >0 dB and <35 dB >35 dB or <0 dB

®* Inwater applications,
under ideal conditions,
gain should be greater
than 0 dB and less than
20dB

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

® Gain spreads of 10dB or more
between the channels can be an
indication of a problem with the
path

®* Ifthe gainis negative, change the
Transmit Voltage to “Low”. If it is
still negative, enable Attenuator.
Do not enable Attenuator if the

downstream transmit
correlation signal

acceptable. Transmit Voltage is high
® If the gain is greater than 35 dB,
change the Transmit Voltage to
“High™.
Peak Index Up Threshold peak of the | 400 - 700 <400 or >700
upstream transmit
correlation signal
Peak Index Down | Threshold peak of the | 400 - 700 <400 or >700
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Parameter

Description

Good

Bad

Active Tw Up

Time in upstream
transducer buffer

Within 20% of the
programmed Static Tw
value

Over or under 20% of the
programmed Static Tw value

Active Tw Down

Time in downstream
transducer buffer

Within 20% of the
programmed Static Tw
value

Over or under 20% of the
programmed Static Tw value

Active Tw Gain Up | Active Tw gain setting | <20 dB >20 dB
on upstream
transducer

Active Tw Gain Active Tw gain setting | <20 dB >20 dB

Down on downstream
transducer

Transit Time Up Upstream ultrasonic N.A N.A
signal transit time

Transit Time Down | Downstream ultrasonic | N.A N.A
signal transit time

Delta T Transit time difference | N.A N.A
between upstream
and downstream
signals

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 >32 or <14
upstream transducer

Amplitude Down Signal amplitude of the | >14 and <32 >32 or<l14
downstream
transducer
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[no content intended for this page]
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Chapter 5. Maintenance and Service

5.1 Hardware Maintenance and Inspection

WARNING! Before opening the vessel, it must not contain any pressure! This warning pertains to all
three interfaces described below (flange interface, transmitter connection and sensor
ports). The appropriate procedure should be followed to properly relieve any pressure
build up in the system prior to servicing the equipment.

i WARNING! All equipment should be de-energized prior to servicing!

Only trained and qualified personnel should be servicing the meter body. The system has three serviceable
interfaces (shown in Figure 43):

® Flanges
® Sensor Ports

® Transmitter Connection

Transmitter
Connection

Flanges

Sensor Ports
e

Figure 43: Serviceable Interfaces
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5.1.1 Servicing the Pipe Interface

WARNING! Before opening the meter body, it must not contain any pressure.

Only properly trained personnel (i.e. pipe fitters) should service the pipe flanges. The proper gasket material, nuts,
bolts, nut and bolt torque and tightening sequence should always be used.

5.1.2 Servicing the Sensor Ports or Transmitter Interface

WARNING! Before you open the sensor ports or transmitter interface, the system must not contain
any pressure.

The sensor ports contain the sensors and sensor wiring. These ports should only be serviced by properly trained and
qualified service technicians. Modification or alteration in any manner may impact performance of the system.

5.1.21 Required Equipment
® 10 mm hex drive socket or wrench

® 12 mm hex drive socket or wrench

5.1.2.2 Instructions to Relieve Pressure in the Sensor Port or Transmitter Interface

1. Locate the upstream "A" plane sensor quadrant. This is the plane with two transducer paths along it and is
highlighted in Figure 44, Figure 45, and Figure 46. The opposite flow path, with only one pair of transducers, is
referred to as the "B" plane sensor quadrant. On larger flowcell sizes, all transducer paths may be located on the
same plane.

2. Relieve potential pressure build-up by loosening the Pressure Relief Plug on the bottom of the Upstream "A" Plane
Sensor Quadrant as shown in step 1 above, using 10 mm hex tool. Slowly loosen the pressure relief plug 2-3 full
turns or until the plug bottoms out on the built-in safety stop.

3. Listen and observe for:
a. Any hissing is heard (air or gas release), stop loosening the plug and wait for the hissing to stop. If hissing
continues for more than 10 minutes, retighten the plug and consult the factory.

b. Any liquid discharge is observed, stop loosening the plug and retighten completely

must be removed from the pipeline prior to servicing the sensor ports or transmitter

WARNING! If any liquid discharge is observed at the pressure relief plug, then the process pressure
A interface.

c. If no hissing or discharge is observed and the plug has been backed out to the safety stop, then any pressure
buildup has been released and the ports are now serviceable.
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Figure 45: Upstream “A” Plane Sensor Quadrant — View 2 (Front)
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Pressure
Relief Plug

Figure 46: Upstream “A” Plane Sensor Quadrant — View 3 (Bottom)

5.1.2.3 Instructions to Rotate the XMT1000 Transmitter

i WARNING! All equipment should be de-energized prior to servicing.

Before performing any rotation of the XMTI000 Transmitter, ensure that the enclosure is de-energized. Locate the
back of the XMTIO00 Transmitter and remove the rear enclosure cover by turning it counter-clockwise.

Locate the connection ports within the transmitter enclosure and carefully unplug all six cables. It may be useful
to make a note of the cable configuration, as it must be restored at the end of this procedure. Allow the cables to
freely sit within the enclosure and ensure that no cables are caught or tangled after this is complete.

Locate the four screws that affix the transmitter to the adapter and remove them using an appropriate hex drive
tool. Once these are completely removed, they can be stored in a safe location.

The entire XMTI000 Transmitter should now be free to rotate about the axis of rotation shown in Figure 47. Rotate
the transmitter enclosure to your desired position, ensuring that screw hole alignment is maintained.

Align and affix the XMT1000 Transmitter by reinserting the four screws to each screw hole. Tighten these screws
using a hex drive tool.

Reconnect all six transducer cables to the XMT1000 electronics. Make sure that all cables are connected to the
appropriate port.

Reinstall the back cover to the transmitter enclosure by turning it in a clockwise direction. Continue rotating the
back cover until the end of the threads is reached. During this process, make sure that the transducer cables are
not damaged and are not pinched when the back cover is reinstalled.
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Cables
] Location
i Screws
. Location
- - Axis of & DETAIL
| Rotation

Figure 47: Disassembly Required for XMT1000 Transmitter Rotation (Back View)

5.1.2.4 Removing the XMT1000 Transmitter

Only properly trained personnel and qualified service technicians should remove the XMTI000 Transmitter from the
flow meter adapter. The XMTI000 Transmitter contains transducer wiring and sensitive electronics. Modification or
alteration in any manner may impact performance of the system. If it is appropriate to replace the XMT1000
Transmitter, the Panametrics & Panametrics Flow meter field service team is trained and equipped to perform the

replacement on-site.
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5.2 Service

The PanaFlow Z3 is a calibrated process flow meter. Local requirements 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.

5.2.1 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. To ensure that the correct part number is 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”.

If it is determined that a flow transducer has been damaged or is faulty, it may also be replaced in the field. Please
consult the factory for the appropriate part number.

5.2.2 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 BakerHughes field service team member will maintain the accuracy of the system and any
applicable warranty. Transducer and electronics replacement has been proven to maintain calibration. Please
consult the factory to order the appropriate components and to schedule installation in the field.
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Appendix A. Specifications and Model Configurations

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.

Flow Measurement

®  Correlation transit time model

Accuracy
3to 24 in (80 to 600 mm)

® +0.25% of reading for velocities above 1.6 ft/s (0.5 m/s)
® 125 mm/s for velocities below 1.6 ft/s (0.5 m/s)

2in (50 mm)
® +0.5% of reading for velocities above 1.6 ft/s (0.5 m/s)

® 125 mm/s for velocities below 1.6 ft/s (0.5 m/s)

Accuracy statement assumes measurement of a single phase homogenous liquid with a fully developed
symmetrical flow profile passing through the meter (typically 10 diameters upstream and 5 diameters downstream
of straight pipe run). 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.

Calibration

All meters are water calibrated at ambient conditions and include a calibration certificate.

® 3 points as found 2, 5, and 10 ft/s (0.6, 1.5 and 3 m/s) and 2 points as left 3 and 7 ft/s (0.9 and 2.1 m/s)
Repeatability

®  +015% of reading 3 to 24 in (80 to 600 mm)

®  +0.2% of reading 2 in (50 mm)
Range (Bidirectional)

® -82to82ft/s (-25to0 25 m/s)
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A.2 Meter Body/Transducer

Meter Body Materials

Low temperature carbon steel: ATSM SA352 Gr. LCC
Stainless steel: ASTM SA351 Gr. CF8M
Duplex stainless steel: ASTM SA995 GR. CD3MWCUuN

Transducer System and Material
LX transducers with inserts 316 SS or A479 UNS $32760 (Duplex) Wetted components Seals: FKM or EPDM

Process Fluid Temperature Range

Local mount; -40°F to 302°F (-40°C to 150°C)

Remote mount: -40°F to 302°F (-40°C to 150°C)

*Maximum process temperature is 203°F (95°C) when additional analog input/output options are selected.

Pressure Range
Up to maximum allowable flange operating pressure at temperature per ASME B16.5 or EN1092-1

Piping Design

ASME B31.3

NACE MRO103/MR0175

PED PER B31.3, CAT Il, A2 CRN
Weights and Dimensions

See Drawings 712-2166 (Figure 50 to Figure 52) and 712-2167 (Figure 53 to Figure 1) for details.

Drawing Drawing Description
712-2166 Outline & installation, Z3, 2 — 24-inch flow meter system, local mount
712-2167 Outline & installation, Z3, 2 — 24-inch flow meter system, remote mount
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A.3 Transmitter

Enclosures
Powder coated aluminum or stainless steel ($S316) conformal coated

Classifications
US/CAN: Class |, Division 1, Groups B, C, D;

Class |, Zone 1, Ex db [IB+H2 T6..150C;

IP 66/67 Type 4X

SINGLE SEAL

ATEX/IECEx: Ex db lIB+H2 T6..150C FISCO outputs

Ta = -40°C to +65°C, IP 66/67

Operating: -40°F to 149°F (-40°C to +65°C*)

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

*Maximum ambient temperature is 60°C (140°F when foundation fieldbus option selected)

Transmitter Mounting
Local or remote mounting

Paths
Three paths: 3 to 24 in (80 to 600 mm)

Two paths: 2 in (50 mm)

Display

English

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

Built-in magnetic, six-button, lockable keypad

Cable Entries

%" NPT
M20 Adapters

Power Supplies
Universal 100-240 VAC 50/60 Hz +10% or 12 to 28 VDC (15W mayx, 7W typical)

Standard Inputs/Outputs

One 4 to 20 mA isolated output, 600-ohm maximum load, NAMUR NE43
One additional output, may be configured as either a pulse or frequency

Optional Inputs/Outputs
Analog and digital I/O are available in specific combinations. See ordering information below for details:

® Two additional 4 to 20 mA isolated outputs, 600 Ohm maximum load, NAMUR NE43
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® One or two 4 to 20 mA isolated inputs, 24-VDC loop power, NAMUR NE43

® One or two isolated, three-wire RTD (temperature) inputs, —148°F to 662°F (-100°C to 350°C), 100 Ohm or 1000
Ohm platinum.

® One or two isolated, four-wire RTD (temperature) inputs, —148°F to 662°F (—100°C to 350°C), 100 Ohm or 1000
Ohm platinum

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 NEI07 with five Al blocks and a PID block.

Note: Maximum ambient operating temperature range of transmitter with Foundation Fieldbus® is +60°C.
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A.4 Serial Number Information

PRID-23

PFID=22

A= MODEL

PANAFLOW Z3 LIOUID LLTRASONIC FLOW METER SYSTEM

PANAFLOW Z2 UQUID ULTRASONIC FLOW ME SYSETEM

02

04

L]

0B

B - METER BODY SIZE:
2" (BOrmm) FLOWC ELL(PRID =2 2 onily)
3" (BOmm) FLOWCELL (PRID-23 anly)
4" (100rnirn) FLOWCELL [PFRID=Z3 anity)
& (IS0 FLOWCELL (PFI0-Z3 only)
E* (200mm) FLOWCELL (PRID=Z3 anly)

10° (250mim) FLOWCELL (PRID-23 arily)

12 (300mn ) FLOWCELL (PFID-23 anly)
14° (350mrn) FLOWCEL (PAD-23 anly)
16” (400 rnnn ) FLOWCELL [PRID=Z3 anly)
18° (450 mnnn ) FLOWCELL [PAID-Z3 anly)
20° (S00mm) FLOWCELL (PFID=23 only)

24" (E00MM) FOWCELL (PFID-23 anly)

[*

G = FROCESSFLANGE RATING:
AMNSI 508 RF, BIES
ANS1 30D RF, BIES
AMS] BDDE RF, B1BS
PHID EN 1082~
PMNIE EM 1082-1
PHNIS EN 10821
P40 EN 10B2-1

PNE3 EN 10821

D = METER BODY MATER LAL:

SA-352 GR LCC

A

34= 351 G CFEM

SA-BEE GR COIMWCUN

D40

0B

DX

105

405

BOS

STD

E = METER BODY SCHEDULE:

SCHEDULE 4D

SCHEDULE BD

SCHEDULE X5

SCHEDULE 105

SCHEDULE 408

SCHEDULE BDS

SCHEDULE STD

¢

vl

F = SYSTEM DESIGN:
ASME BILE, NACE MRDTTS MR 3
ASME BILE, CRH, NACE MRDTTS MRD0 3

ASME BIL3, PED NACE MRDITS BARDIDZ

=

16 = PAINTING:
NO PAINT [STAMLESS STEEL OMNLY)

STANDARD PANAFLOW Z3 PAINT
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]

1

2

W
DDOL
DDOR
DRZS
DRSO
R0
J ' L J L L ¥ ¥ "

N NDE DOCUMENTS

STANDARD NDE DOCUMENTS (MP1LP AND HYDROTEST

STANDARD NDE COCUMENTS AND P81 ON WETTED PARTS
| = TRANDUCER O=RING:

WITOMN O=RING, PETROLE LB APPLICATIONS

EDPRA O-RING, W ATER APPLICATIONS
4= ELECTROMICS MOUNTING:

LOCAL MOUNT

REMOTE MOUNT WITHOUT C ABLE

REMOTE MOUNT 25F T CEL ENE0OTE-14

REMOTE MOUNT SOFT CBL ENEDOTE-14

REMOTE MOUNT 100DFT CBL PER ENEDOTE-14

{ K= ELEC TROMICS ENCLOSURE

o

o2

o8

]

POWDER COATED AL XMTI00D

STAINLESS STEEL XMTID DD

L= CABLE ENTRIES:

STANDARD 3/4” NPT CUSTOMER ENTRY

STANDARD 3/4" NPT WITH B2 W20 ADAPTERS
M = POWER:

100240 VAT POWE

1228 VDC PO

M - DISPLAY OPTIGH:
LOC AL DHSPLAY
© = INPUT [ QUTPUT:

HO ADDIMIOMAL INPUT {OUTPUT = 1 x 4=20m A OUTPUT, Tx
PULSE/FRE QUENCY DUTPUT

2 x 4-20mA& OUTPUT, 2 x 4=20ma INPUT

2 x 4-20mA OUTPUT, 1 x 4= 20ma INPUT, 1x RTD PTIOD,

3 WIRE
2 x 4-20mA& OUTPUT, 2 x RTD PTIDD, 3 WIRE

2 x 4-20mA OUTPUT,] = 4-20md INFUT, 1 < RTD PTIOD,
4 WIRE

2 x 4-20mA OUTPUT, 2 x RTD PTIDD, 4 WIRE

2 % 4-20m& QUTPUT, & 4= 20ma INPUT, 1 & RTD PTIO0DD,

3 WIRE
2 x 4-20md OUTPUT, 2 x RTD PTIODD, 3 WIRE

2 % 4-20m& QUTPUT, 15 4= 20ma& INPUT, 1x RTD PTIODD,
4 WIRE

2 x 4-20md OUTPUT, 2 x RTD PTIO0G, 4 WIRE
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A-B-C-D-E-F-6-H-1-J -K-L-M-N-0-P-Q-R~-12

+ P -DEATAL COMMUNIC ATION S
a REAHL MODaUE
1 HART FWITH A DYNAMOC VARARES NAMUR Na43
2 FOUMDATION FELDIUS FISCOMAMUR NEID 7
Q- CAUBRATION

1 2a:}N"EA'E.':""I'I"-|'I'I'.°.'§,C.°..3R.°.'G\lrf‘.\ﬂa'
anly)

2 2 POMTS A5 LEFT WITH WATE AT SO0EC 17028
ACCREDITED CALBRATION FACLTY

3 2 POMTEASLERT WITH WATER AT EXTERMAL CALUERATION
FACILTY
Kl SPRCAL CAUERATION
i R - HATARDOUS AREA CERTIFICATIONR:
1 US JCAMADA CLASS | DIVISON |ER0Ue B0 TE Ta=
= 40%C 1o + BENC P66 ET TYREAX
2 ATEX NECEX CERT FOR Exct 08 T Go M8 Ta = -40C o
+EENC 125G 87
s T-SPECIALE:
a HOME
] EPRCAL
1|r'|r1r‘|r1r1r1r‘lr1r‘lrTT‘IT"‘I‘"T'L

FFI0-Z3=-06=1 = CC=-STD-A =G = 0=-V-000L-Al=1=-AC=L -0 =0=1=1=0 (EXAMPLE PART NUMBER STRING)

Note: Other meter body materials can be offered on request. Please consult factory.
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A.5 Pressure Derating Information

ASME B16.5

1600
1400
1200
1000
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PRESSURE (PSIG)
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200
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800

600

PRESSURE (PSIG)
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200
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1400

1200

1000

800

600

PRESSURE (PSIG)

400

200

SA-352 GR. LCC

-40 455 131 216.5 302
TEMPERATURE (°F)
SA-351 GR. CF8M
-40 45.5 131 216.5 302
TEMPERATURE (°F)
SA-995 GR. CD3MWCuN
\
-40 455 131 216.5 302
TEMPERATURE (°F)
—— 1504 =——=3004 =———600#

Figure 48: Pressure derating information as per ASME 16.5 standards

76

PanaFlow Z3 User’'s Manual



Appendix A. Specifications and Model Configurations

EN 1092-1

PRESSURE (BARG)

PRESSURE (BARG)

70

60
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I
o

w
o

N
o

10

70

60

50

SA-352 GR. LCC(GROUP 3E1)

-40 75 55 102.5 150
TEMPERATURE (°C)
SA-351 GR. CF8M (GROUP 14EQ)
——
-40 75 55 102.5 150
TEMPERATURE (°C)
SA-995 GR. CD3MWCuN (GROUP 16EO0)
-40 7.5 55 102.5 150

TEMPERATURE (°C)

e PN 10 e PN 16 e PN 25 PN 40 e PN 63

Figure 49: Pressure derating information as per EN 1092-1DIN standards
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A.6 O-Ring Chemical Compatibility
O-rings composed of both EPDM and Viton are used in the Panaflow Z3 flowmeter. Certain process fluids may

detriment the performance of these O-rings, therefore impacting the effectiveness and safety of the system overall.
Typical applications of O-rings composed of EPDM or Viton:

® For most water application: use EPDM

® For most Oil application: use Viton

Please consult the factory for questions related to the chemical compatibility of O-ring materials for your specific
process fluids.
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TABLE-1
SL.NO | PIPE SIZE FLANGE RATING A c D X Y z ox cy cz Assy VCEERF?T%(‘@
1 ASME 150# RF (WN) 52 12551 Lo niin | dedn >4
2 ASME 3004 RF (WN) (365) (081 (494) il | dion 56
3 ASME 600# RF (WN) (365) (£08) (494) uiin | ddisy 58
4 " EN 1002-1/PN 10 (WN/TYPE1D) | 162 S5 125%5] von s nitn | dicy 335 55
5 EN 1002-1/PN 16 (WN/TYPE1L) | 22 () 15651 1258] vor (e41] w1 | e (8501 55
6 EN 1092-1/PN 25 (WN/TYPE 11) [55'655] [5288] [ﬂ%ﬁ] [fﬁﬂ [‘1‘%&)53] 55
7 EN 1092-1/PN 40 (WN/TYPE 11) [?'655] [52881 [ﬂ%ﬁ] [1‘%7] [ﬁbss] 55
8 EN 1092-1/PN 63 (WN/TYPE 11) o] 1258] B uitn | i 59
9 ASME 150# RF (WN) 50y (£08) 38 ulin | i 72
10 ASME 3004 RF (WN) oo (5081 55 ulin | didn 76
11 ASME 600# RF (WN) o1 ) & uiin | difn 8
12 o EN 1002-1/PN 10 (WN/TYPE1D) | 71 11591 (£08) 53 08 uiin | 338 70
13 EN 1002-1/PN 16 (WN/TYPE1D) | 22 331 [1on] 1208] &5 fe4n w1 | nbe E57 70
14 EN 1092-1/PN 25 (WN/TYPE 11) [1'999] [5288] [2513'21 [fﬂﬂ [fﬁz] 72
15 EN 1092-1/PN 40 (WN/TYPE 11) 1159 1208] &% Wi | e 72
16 EN 1092-1/PN 63 (WN/TYPE 11) B 1208] &3 W17 | iy 75
17 ASME 1504 RF (WN) (228) (5081 ) ulin | dice 83
18 ASME 3004 RF (WN) (25 ) &8 uiin | b7 92
19 ASME 600# RF (WN) 8 1208] &4 uitn | 38y 103
20 o EN1002-1/PN 10 (WN/TYPE1D) | 174 i) (£08) (50 117 uiin | i 357 ”
21 EN 1002-1/PN 16 (WN/TYPE1D) | 207 (aa2] S 12581 &0 zn nitn | 5y o 83
22 EN 1092-1/PN 25 (WN/TYPE 11) A 1258] &5 it | iy 83
23 EN 1092-1/PN 40 (WN/TYPE 11) o 12581 825, w17 | e 83
24 EN 1092-1/PN 63 (WN/TYPE 11) 28 12081 & W | e 88
25 ASME 1504 RF (WN) (279) %) 1o iles | (i3s0) 112
26 ASME 3004 RF (WN) &5 105 &8 uda | 135 133
27 ASME 600# RF (WN) (3251 iéeal &g 1901 | 125 163
28 o EN 1092-1/PN 10 (WN/TYPE 11) 1 186 [12133] [§§8] [2(_341-% ", [ 1%%8] [i‘?z%] . 109
29 EN 1092-1/PN 16 (WN/TYPE1D) | 00 a1 k4 1% &5 (5551 niss | (155 [o65] 109
30 EN 1092-1/PN 25 (WN/TYPE 11) B8 o] 53 nxa | 135 118
31 EN 1092-1/PN 40 (WN/TYPE 11) L8 o] 253 ne | e 118
32 EN 1092-1/PN 63 (WN/TYPE 11) [13?22] [(;?660] [2654% [152901 [1%33] 139
33 ASME 150# RF (WN) &3 1ecol s 01 | @278 157
34 ASME 300# RF (WN) (38 i fes (1300 | (1297 187
35 ASME 600# RF (WN) L83 1] &64 371 | s 232
36 o EN 1092-1/PN 10 (WN/TYPE 11) = 18 [133'?] [é}:o] [zezs'i] s [122270] [igin s 148
37 EN 1092-1/PN 16 (WN/TYPE 11) (340] 1660] {6671 [1270] 1277 148
38 EN 1092-1/PN 25 (WN/TYPE 11) g 22 &4 1320] | Goar) 161
39 EN 1092-1/PN 40 (WN/TYPE 11) &8 2 &sd n30 | nsa 169
40 EN 1092-1/PN 63 (WN/TYPE 11) vt (782) G6é W71 | @3 198

2 INCH 2-PATH LOCAL MOUNT FLOWMETER ASSEMBLY
DUAL PLANE DESIGN
(ALUMINUM ENCLOSURE SHOWN)

3INCH TO 4 INCH 3-PATH LOCAL MOUNT FLOWMETER ASSEMBLY
DUAL PLANE DESIGN

NOTES:

1. DIMENSIONS AND WEIGHTS ARE REFERENCE ONLY AND SUBJECT TO
CHANGE. CONTACT PANAMETRICS FOR ADDITIONAL INFORMATION.

2. 6X3/4" NPT PORTS ARE SUPPLIED TO BE USED FOR CUSTOMER
CONNECTIONS. REFER TO MANUAL FOR ADDITIONAL INSTALLATION
INSTRUCTIONS.

3. CLEARANCE SPACE IS REQUIRED AROUND THE FLOWMETER FOR
MAINTENANCE PURPOSES AT THE CUSTOMER SITE. CUSTOMER TO
REFERTO "CX","CY" & "CZ" DIMENSIONS FROM TABLE 1 DURING
INSTALLATION.

4. ALL DIMENSIONS ARE IN INCH [MM].

DIMENSIONS ARE IN INCHES

h flow meter system, local mount

,23,2 - 24-inc

tallation

Ins

ine &

712-2166 Outl

Figure 50
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TABLE-1 (CONT.) TABLE-1 (CONT.)
APPROX.
APPROX. | A c ) X v z cx v cz
SL.NO | PIPE SIZE FLANGE RATING A c D X v z cx v | pssywhir ik SLNO | PIPE SIZE FLANGE RATING ASSY WHGHTikg)
275 46 406 70 646
. 280 288 52 5238 N 20
4 ASME 1504 RF (WN) 89 &% &35 1320 | 1502 239 80 ASME 1504 RF WN) (698) | [(1168] | [1031) (1778) | (1640}
54 536 30,5 48 421 72 66.1
42 ASME 300# RF (WN) @R ) G5 1371 | (1361 282 81 ASME 3004 RF (WN) 0 | 1Ry | 16y ness | e 909
200 320 308 56 548 5 5 r ” s
AB ASTIE SO RN e (612) r83) flacz) | (1592) ! 82 ASME 600# RF (WN) o | ndo | (16 (1879) | [1697) 1100
558 At 738 % 155 227 46 400 291 70 64 531
4 EN1002-1/PN 10 WN/TVPELD) || | (3G (711) (726] | 194 | (13200 | (1336] | 434 o 20 | ent002-1/en 10 MveE 11| 23 28 24 o |00, 2 B | e | S 670
10N 1493) | (529159 280 288 | 493 [ o, 528 | (1102 220 o
- e e e s e e 84 EN 1092-1/PN 16 (WN/TYPE 11 &4 | ntte | (05 af%e | iese) 715 -
167 300 292 54 532 247 c
46 EN 1092-1/PN 25 IWN/TYPE 11) (424] [762) {741) 1371) | (1351] P " e - e - =
17.7 300 29.7 54 537 85 EN 1092-1/PN 25 (WN/TYPE 11) {7291 [1219) [1046) [1828] | [1656) o)
47 EN 1092-1/PN 40 (WN/TYPE 11) e 229 &xh b | 03 267 - ° - - - 2
185 320 01 °6 54.1 296 86 EN 1092-1/PN 40 (WN/TYPE 11) {754 | 11219 | [1059) (1828) | (1669) 840 5
48 EN 1092-1/PN 63 (WN/TYPE 11] 469) {812) (764) 1e22) | (i373) o
[e]
. 54 55.3 320 48 447 72 68.7 1012 =
49 ASME 150# RF WN) (@) 76 Goe) (1371 | [(1465) 313 87 ASME 1504 RF (WN) @12 | 1219 | (135 (1828) | [1745) £
; 32 321 2 2o 360 50 46,7 74 707 &
> ASME 3004 RE (WM £20 [612] [615] (422) | (1424l > 88 ASME 300# RF (WN) o141 | 112700 | [1186) (1879) | [179%] 1270 2
22 36 328 60 568 ; = - o
" eI S T o) | {ess) o 89 ASME 600# RF IWNI @58 | u¥ba | Al (1930 | [1808) 1525 o
1
175 30 306 54 546 282 e
“L/PN 10 WN/TYPE 11 ! 287 307 48 440 328 72 68.1 568
- 121N e | gy | (sl g e i &id) LILREL L ({7i0) 90 241N | EN1092-1/PN 10 WN/TYPELL] (335, &34 (7801 (1219 | [1119) (832) (1828) | (17291 | [144) 907 S
181 30 309 54 549 289
53 EN 1092-1/PN 16 (WN/TYPE 11) 597 By | 58 o s = o
[f: T [7;22] [31 4] [ 56 554 91 EN 1092-1/PN 16 (WN/TYPE 11 @38 | e | (3 (1828 | [1759) 986 g
54 EN 1092-1/PN 25 (WN/TYPE 11) o3 ) 2 Wl | didy 313 - . — - - — 3
203 32 320 56 56 23 92 EN 1092-1/PN 25 (WN/TYPE 11) g3 | 12700 | nisa (1879) | (1761) =
%5 EN 1092-1/PN 40 (WN/TYPE 11) (515) 812) 812) 1422) | [1421) o~ - — . - =
209 36 323 60 563 189 93 EN 1092-1/PN 40 (WN/TYPE 11 o o | 1% nhver | 4%y 1206 S
56 EN 1092-1/PN 63 (WN/TYPE 11) (530) (914) (819) (1524 | [1429) -
1
210 36 331 60 571 399 N
>7 ASME 150% RF (WN) (533) (914) (840) (1524) | [1450) |
. 38 341 62 581
58 ASME 300# RF (WN) G (965) 865) (1574] | [1475] 483 o
. 40 344 64 585 o
59 ASME 600# RF (WN) e (1016) {8751 [1625) | [1485) 554 g
325 60 565 -
60 EN 1002-1/PN 10 WN/IYPE1D) ||| (5 64 858 | 2 | 01524 | (G435 | ses 361 g
141N {577 | (573) 28 | 571 [ e seg | [1187) 2
61 EN 1092-1/PN 16 (WN/TYPE 11) 2% 6% 28 222 | 284 373 &
. ) 335 62 575 =
62 EN 1092-1/PN 25 (WN/TYPE 11) 2k 635 20 122 | ke 413 g
4, 62 58
63 EN 1092-1/PN 40 WN/TYPE 11) 28 8 | Y 220 | iy 450 2
! 4 344 64 584 D]
64 EN 1092-1/PN 63 (WN/TYPE 11) &4 186 & 25 | 28y 505 3
£
. 38 366 62 606 =
65 ASME 150# RF (WN) (558 (965) (930) (1574 | [1540) 501 S
55 40 376 64 616 3
66 ASME 3004 RF (WN) @7 | udle | @69 (16251 | [1565) 605 o
7 42 384 66 62.4 ©
67 ASME 600# RF (WN) (51 [1066) {974 11676) | [1584) 731 2
. 62 60 )
68 EN 1002-1/PN 10 WN/TYPE1D) | | o &2 655 &9 sz | 150 | 0B | 4 450 &
161N (615) | (632125 8 263 | 615 [ ¢ 03 | 11225) 260 =
69 EN 1092-1/PN 16 [WN/TYPE 11) (5791 (965) [©@32) (1574) | (1531 =
[75)
. 0 371 64 611
70 EN 1092-1/PN 25 (WN/TYPE 11) e a6 s w2he | Sy 521 o
379 64 619 =
71 EN 1092-1/PN 40 (WN/TYPE 11) &1 1836 e 12 | 2k 584 3
. 42 381 66 62.1 =
& EN 1092-1/PN 63 (WN/TYPE 11) &7 (1066) (967) 11676) | [1576) 643
38 391 62 631
3 ASME 150% RF (WN) (&35 (965] [993] (1574) | [1662] 604
28 40 406 64 646 719
- e S R 7 notel Hos) fezs) et 6 INCH TO 24 INCH 3-PATH LOCAL MOUNT FLOWMETER ASSEMBLY
93 4 412 68 652
75 ASME 600# RF (WN) [2742] 1117] 1047] 1727] [1656] 878 SINGLE PLANE DESIGN
242 38 387 | 268 62 627 | 508
76 18IN | EN1092-1/PN 10 WN/TYPELD) | 56 | 58| (i) (965) f983) | (6791 | (15741 | (15921 | (1289 548
392 62 632
77 EN 1092-1/PN 16 (WN/TYPE 11) &G 5051 54 2 | 84 573
. 40 398 64 638
78 EN 1092-1/PN 25 (WN/TYPE 11) 28& n0e | e n2bs | e 637
. 40 40.1 64 641
79 EN 1092-1/PN 40 (WN/TYPE 11) 2x9 e | 1ok 2 | &y 682
80
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"R

ALLOW 12.0 [305] MINIMUM

RECOMMENDED MAINTENANCE
CLEARANCE ON EITHER SIDE

"z

ALLOW 12.0 [305] MINIMUM

RECOMMENDED MAINTENANCE
CLEARANCE ON EITHER SIDE

"cy o
ALLOW 12.0 [305] MINIMUM | ——
RECOMMENDED MAINTENANCE & >
CLEARANCE ON EITHER SIDE

Figure 52: 712-2166 Outline & installation, Z3, 2 — 24-inch flow meter system, local mount
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TABLE-1
SLNO | PIPESIZE FLANGE RATING A c b X v z cx oy cz Assy CVF)ET(§8¥.(K9)
! ASME 150# RF (WN) 1 (508 @7 aitn (@59 7
2 ASME 300# RF (WN) (168 (508 559 i ito) “9
3 ASME 6004 RF (WNI (1631 (508 G8) i iéo5) 51
4 EN 1092-1/PN 10 (WN/TYPE 11) (3] (508 589 it 2581 “8
2N B2 203 65 20 113 i w 353 i850)
° EN 1092-L/PN 16 WN/TYPE 11 165) 1508] 285) 1117) 895) “8
6 EN 1092-1/PN 25 WN/TYPE 11) (148 (508 559 uitn %5 “8
/ EN 1092-1/PN 40 WN/TYPE 11) (168 (508 553 i iéo) “8
; sz s v B & | 8 | B .
9 ASME 150# RF (WN) (160 (508 &0 i i02) 65
0 ASME 300# RF (WN) (369 (508 (551 uitn (551 69
1 ASME 600# RF (WN) (5691 (508 (39%) i) 501 n
12 EN 1092-1/PN 10 (WN/TYPE 11) 1159) 1208 oo witn E) 63
N & (522 79 20 128 Gan m 68 55
13 EN 1092-1/PN 16 (WN/TYPE 11) 15l 5 B wiin P 63
14 EN 1092-1/PN 25 (WN/TYPE 11) e o 28 wit s 64
15 EN 1092-1/PN 40 [WN/TYPE 11) e oy 28 witn s 64
16 EN 1092-1/PN 63 (WN/TYPE 11) S oy 53 nitn o 68
v ASME 1504 RF (WNI (228 (508 i uitn 57 6
18 ASME 300# RF (WN) (254 (508 BEo uitn 70 8
1 ASME 6001 RE WN) @9 | s | G0 niin | &%) %
20 EN 1092-1/PN 10 (WN/TYPE 11) S oy 53 witn o3 72
4N 257 39 o7 20 35 257 44 375 i
21 EN 1092-1/PN 16 (WN/TYPE 11) o = &3 e 2 76
22 EN 1092-1/PN 25 (WN/TYPE 11) oA o B8 i 2 76
23 EN 1092-1/PN 40 WN/TYPE 11) 354 (5o G50 uitn 560 76
24 EN 1092-1/PN 63 (WN/TYPE 11) o ey e nitn e 81
2 ASME 1504 RF (WN) 27 (S {53 it (o121 105
% ASME 300# RF (WN) i (601 o (12%9) (1031 125
27 ASME 600# RF (WN) (355 (6601 i 13701 (10301 156
28 EN 1092-1/PN 10 WN/TYPE 11) (5841 (seel (4081 iee (164 102
6N (355 (2e2) 112 22 6 359 6 20 (565
2 EN 1092-1/PN 16 WN/TYPE 11) (284 15581 405] (1168] (1014] 102
30 EN 1092-1/PN 25 (WN/TYPE 11) Le ol 23 1 (o5 111
31 EN 1092-1/PN 40 (WN/TYPE 11) 58 o0 083 (1951 (o3 111
32 EN 1092-1/PN 63 (WN/TYPE 11) e - b (15001 (o 132
3 ASME 1504 RF (WNI ol (60 fheh (1%0] (16701 150
34 ASME 300# RF (WN) 381 (A (4501 (1350 (1659 180
% ASME 600# RF (WN) i (762 {15, 37y (iioe) 225
36 o EN 1092-1/PN 10 (WN/TYPE 11) 5 e [zé] [6:623] %:591] 5 [1530] [1:026%] = 141
37 EN 1092-1/PN 16 (WN/TYPE 11) v & el 150 (e 141
38 EN 1092-1/PN 25 (WN/TYPE 11) 2 ) ) 25 o 154
39 EN 1092-1/PN 40 (WN/TYPE 11) 28 R P 135 oA 162
40 EN 1092-1/PN 63 (WN/TYPE 11) o3 o s PR e 191

2 INCH 2-PATH ATEX/IECEx REMOTE MOUNT FLOWMETER ASSEMBLY

DUAL PLANE DESIGN

3 INCH TO 4 INCH 3-PATH ATEX/IECEX REMOTE 4.

MOUNT FLOWMETER ASSEMBLY
DUAL PLANE DESIGN

NOTES:

1

DIMENSIONS AND WEIGHTS ARE REFERENCE ONLY AND SUBJECT TO CHANGE. CONTACT
PANAMETRICS FOR ADDITIONAL INFORMATION.

6X 3/4" NPT PORTS ARE SUPPLIED TO BE USED FOR CUSTOMER CONNECTIONS. REFER TO
MANUAL FOR ADDITIONAL INSTRUCTIONS.

CLEARANCE SPACE IS REQUIRED AROUND THE FLOWMETER FOR MAINTENANCE PURPOSES
AT THE CUSTOMER SITE. CUSTOMER TO REFER "CX", "CY" & "CZ" DIMENSIONS FROM TABLE 1
DURING INSTALLATION.

ALL DIMENSIONS ARE IN INCH [MM].
WEIGHTS IN TABLE 1 DO NOT INCLUDE CABLE OR TRANSMITTER.

FLOWCELL REMOTE MOUNT ADAPTER CONNECTION IS 1X 3/4" NPT AND CABLE CONNECTORS
ARE RIGHT ANGLE SMB PLUG. FOR USA AND CANADA SYSTEMS CUSTOMER IS RESPONCIBLE
FOR SUPPLYING RIGID CONDUIT AND CONDUIT SEALS IN ACCORDANCE WITH APPLICABLE
LOCAL SAFETY STANDARDS.

TRANSMITTER HEAD BOTTOM CONNECTION FOR TRANSDUCER CABLES IS 1/2" NPT WITH A 1/2"
TO 3/4" ADAPTER PROVIDED. CABLE CONNECTORS ARE RIGHT ANGLE MCX PLUG. FOR USA
AND CANADA SYSTEMS CUSTOMER IS RESPONCIBLE FOR SUPPLYING RIGID CONDUIT AND
CONDUIT SEALS IN ACCORDANCE WITH APPLICABLE LOCAL SAFETY STANDARDS.

h flow meter system, remote mount

INC

, 23,2 - 24~i

on

tallat

Ins

ine &
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Figure 53
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TABLE-1 (CONT.)

SL.NO | PIPE SIZE FLANGE RATING A c D X v z X cv cz Asstv'\j/E\RGOHXT.(Kg)
80 ASME 1504 RF (WN) o | ite 59 0 | dasy 734
81 ASME 300# RF (WN) B | udle | @ nse) | déro) 92
82 ASME 600# RF (WN) B | 1o | 36 ukte) | (dase) 1092
83 20IN | EN1092-1/PN 10 WN/TYPELL | B34, (3) &7 (it ) Gao) 1e | date | (i3 663
84 EN 1092-1/PN 16 (WN/TYPE 11) [2781'51 [1‘{%8] [3823{] [ﬁ%] [522.70] 707
85 EN 1092-1/PN 25 (WN/TYPE 11) 24 1% 3351 ubde) | uZesl 779
86 EN 1092-1/PN 40 (WN/TYPE 11) Ehl 18y | 2 nhde | ihen 832
87 ASME 150# RF (WN) 6 | nhe 057 utes | (%0 1005
88 ASME 3004 RF [WNJ o | 12 | o uble) | (e 1262
89 ASME 6004 RF (WN) o3 | 130 | 99 %30 | 8o 1517
9 | 241N | EN1092-1/PN10 WN/TYPELL | (338 &n | 0 | ude | G #5 | nbbe | dem | dein 900
91 EN 1092-1/PN 16 (WN/TYPE 11) @59 | o &) ade | (%0 979
92 EN 1092-1/PN 25 (WN/TYPE 11) &3 1 1N &0 (1Bta | (155 1044
93 EN 1092-1/PN 40 (WN/TYPE 11) g0 | 1o (55) adre | 1% 1200

TABLE-1 (CONT.)

SL.NO | PIPE SIZE FLANGE RATING A c D X v z ox v cz ASSYQ/?/E%%T.(KQ)
4 ASME 150# RF (WN) (4061 il &2 w0 | (1% 231
42 ASME 300# RF (WN) ) (79 o) @I | (dise 274
43 ASME 600 RF (WN) G 1) 4 wisa) | (i%sw 360
44 o EN 1092-1/PN 10 (WN/TYPE 11) 1 126 [igéf] [721:1] [z%é] 1 [13220] [ii‘%} 4 220
45 EN 1092-1/PN 16 (WN/TYPE 11) o) 11 {523) 1320 | [1133) 222
46 EN 1092-1/PN 25 (WN/TYPE 11) s&h 3 & W | ufas 240
47 EN 1092-1/PN 40 (WN/TYPE 11) Led 7 &) @37y | dise 260
48 EN 1092-1/PN 63 (WN/TYPE 11) 83, 55 &) woa | (g 289
49 ASME 150# RF (WN) (455) 3 & @3 | (e 306
50 ASME 300# RF (WN) %3 6121 e wisa) | hn 363
51 ASME 600# RF (WN) e 12 58 20 | 13 460
52 o EN 1092-1/PN 10 (WN/TYPE 11) a3 s [}é% [7}22] [Eie’%} a3 [1‘;%31] [i‘?}] s 275
53 EN 1092-1/PN 16 (WN/TYPE 11) (123 (7621 &58) 371 | [1186) 282
54 EN 1092-1/PN 25 (WN/TYPE 11) [298'}‘] [83122] [2533'§] [1222] [?17'9281 306
55 EN 1092-1/PN 40 (WN/TYPE 11) &3 85 &3, mea | iy 336
56 EN 1092-1/PN 63 WN/TYPE 11) &% 6% &y w4 | 15y 382
57 ASME 150# RF (WN) &) 614 &3 120 | oSy 392
58 ASME 300# RF (WN) & (955) &2 a%a | @3n 476
59 ASME 600# RF (WN) &9 | ue | fen (ess) | (976 547
60 o EN 1092-1/PN 10 (WN/TYPE 11) 28 14 %Zdjz] [9}3] [Eji] 28 [133 4 [%:7] a8 354
61 EN 1092-1/PN 16 (WN/TYPE 11) 613 (T4l f6s2) 1524] | [1235) 365
62 EN 1092-1/PN 25 (WN/TYPE 11) &k 65 &3 By | 15 406
63 EN 1092-1/PN 40 (WN/TYPE 11) 25 555 28 w2 | 38 443
64 EN 1092-1/PN 63 (WN/TYPE 11) &5 | 18 | 28 nas | 6% 497
65 ASME 150# RF (WN) &5 (955) &% 1Ga | @55 494
66 ASME 3004 RF (WN) G | udle | Gih atds | d35n 59%
67 ASME 6004 RF (WN) s | ulke | 0w 1ere | (376 724
68 on L 1092-1/PN 10 (WN/TYPE 11) a2 8 [ziéil [926:5] ié% a2 [13274] [iif}] a8z 443
69 EN 1092-1/PN 16 (WN/TYPE 11) 55 1965) 513) (1874] | (1533) 462
70 EN 1092-1/PN 25 (WN/TYPE 11) ) 186 &3 usss | @5 514
71 EN 1092-1/PN 40 [WN/TYPE 11) [%65'8] [1?)%5] [2795'5 [1235] [%673] 577
72 EN 1092-1/PN 63 (WN/TYPE 11) &4 1&g &2 0Ee | 35 636
73 ASME 150# RF (WN) é35) (655) i) %50 | @3 597
74 ASME 300 RF (WN) #n | ndle | @ 1235 | (a5 2
75 ASME 600# RF [WN) G | alin | @ 0B | e 871
76 18IN | EN1092-1/PN 10 WN/TYPELY) | 58, ah ia (955] 94 G8 | u%a | | dmd 541
77 EN 1092-1/PN 16 (WN/TYPE 11) ) 505 e 0¥ | uhn 566
78 EN 1092-1/PN 25 (WN/TYPE 11) &4 e | 5 udss | dany 630
79 EN 1092-1/PN 40 (WN/TYPE 11) &E9 196 ) wsbs) | (@ath 675

6 INCH TO 24 INCH 3-PATH ATEX/IECEx REMOTE MOUNT FLOWMETER
ASSEMBLY SINGLE PLANE DESIGN

h flow meter system, remote mount
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TRANSMITTER HEAD

RIGID CONDUIT AND CONDUIT SEALS
WHICH ARE TO BE SUPPLIED BY
CUSTOMER NOT SHOWN FOR
SIMPLICITY,
SEENOTE6 &7

FLOWCELL

USA/CANADA SYSTEM SHOWN

CUSTOMER TO SUPPLY 2 INCH PIPE

ATEX/IECEX FLOWCELL SHOWN

3/4" NPT ENTRY, SEE NOTE 6. CABLE GLAND PROVIDED FOR
ATEX/IECEx SYSTEMS ONLY

CONNECT PER LABELING ON EACH CABLE
AND FEEDTHRU
SEENOTE 6

DETAILA

6X RIGHT ANGLE SMB PLUG CONNECTORS.

Figure 1: 712-2167 Outline & installation, Z3, 2 — 24-inch flow meter system, remote mount
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METER WIRING SERVICEABILITY
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]
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N L J

TRANSMITTER HEAD
ASSEMBLY ~14 KG

X260

1/2" NPT TO 3/4" NPT ADAPTER

CABLE GLAND PRESENT FOR
ATEX/IECEx SYSTEMS ONLY

6X RIGHT ANGLE MCX
PLUG CONNECTORS.
CONNECT PER LABELING
ON CABLE AND BOARD
SILKSCREEN

SEE MANUAL AND BHGE
DRAWING 702-2040 FOR
WIRING DETAILS

-

INTRINSICALLY SAFE
BARRIER PROVIDED WITH
FOUNDATION FIELDBUS
ONLY

SEENOTE 7

DETAIL B

Figure 1: 712-2167 Outline & installation, Z3, 2 - 24-inch flow meter system, remote mount
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Appendix B. Data Records

B.1 Electronics
B.1.1  Data Entry

Record complete and detailed service data for the PanaFlow Z3 in Table 25 below. Make additional copies of the
table as needed.

Table 25: Service Record
Date Description of Service Performed By
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Table 25: Service Record (cont.)
Date Description of Service Performed By

B.2 Initial Settings
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The values for the initial measurement settings immediately after initial installation of the meter and verification of
proper operation should be entered in Table 26 below.

Table 26: Initial Settings
Parameter Initial Value

Velocity

Volumetric

Mass Flow

Forward Batch Totals

Reverse Batch Totals

Totalizer Time

Sound Speed

Current Correction Factor

Current Reynolds Number

Current Operating Temperature

Standard Volumetric
Net Batch Totals
Inventory Forward

Inventory Reverse

Inventory Net

Inventory Time

Channel 1 Velocity

Channel 1 Sound Speed

Channel 1 Transit Time Up

Channel 1 Transit Time Down
Channel 1 Delta T

Channel 1 Up Signal Quality
Channel 1 Down Signal Quality

Channel 1 Up Amp Disc

Channel 1 Down Amp Disc
Channel 1 SNR on Up
Channel 1 SNR on Down

Channel 1 Time in Buffer on Up

Channel 1 Time in Buffer on Down

Channel 1 Signal Gain Up

Channel 1 Signal Gain Down

Channel 1 Up Peak

Channel 1 Down Peak

Channel 1 Dynamic Threshold Up

Channel 1 Dynamic Threshold Down

Channel 2 Velocity

Channel 2 Sound Speed

Channel 2 Transit Time Up

Channel 2 Transit Time Down
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Table 26: Initial Settings (cont.)

Parameter

Initial Value

Channel 2 Delta T

Channel 2 Up Signal Quality

Channel 2 Down Signal Quality

Channel 2 Up Amp Disc

Channel 2 Down Amp Disc

Channel 2 SNR on Up

Channel 2 SNR on Down

Channel 2 Time in Buffer on Up

Channel 2 Time in Buffer on Down

Channel 2 Signal Gain Up

Channel 2 Signal Gain Down

Channel 2 Up Peak

Channel 2 Down Peak

Channel 2 Dynamic Threshold Up

Channel 2 Dynamic Threshold Down

Channel 3 Velocity

Channel 3 Sound Speed

Channel 3 Transit Time Up

Channel 3 Transit Time Down

Channel 3Delta T

Channel 3 Up Signal Quality

Channel 3 Down Signal Quality

Channel 3 Up Amp Disc

Channel 3 Down Amp Disc

Channel 3 SNR on Up

Channel 3 SNR on Down

Channel 3 Time in Buffer on Up

Channel 3 Time in Buffer on Down

Channel 3 Signal Gain Up

Channel 3 Signal Gain Down

Channel 3 Up Peak

Channel 3 Down Peak

Channel 3 Dynamic Threshold Up

Channel 3 Dynamic Threshold Down

90
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B.3 Diagnostic Parameters
The values for the diagnostic parameters immediately after initial installation of the meter and verification of proper

operation should be entered in Table 27 below. These initial values can then be compared to current values to help
diagnose any future malfunction of the system.

Table 27: Diagnostic Parameters

Channel 1 Channel 2 Channel 3
Parameter Initial Current Initial Current Initial Current
Velocity
Soundspeed

Transit Time Dn

Transit Time Up
Delta T
Up Signal Quality
Dn Signal Quality
Up Amp Disc

Dn Amp Disc
SNR Up
SNR Dn

Active TWup

Active TWdn
Gainup
Gaindn

Error Status

Report Error

Peak Up
Peak Dn
Peak% Up
Peak% Dn
Error
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[no content intended for this page]
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Appendix C. Modbus Map

C.l1

Input Registers Map

Composite Register Address | Channel 1 Register Address | Channel 2 Register Address | Channel 3 Register Address
Number of . . . .
Category Measurement Type Registers Format In Decimal In Hex In Decimal In Hex In Decimal In Hex In Decimal InHex
Velodty F 2 Float 33280 (xB200 34352 xB630 35376 (xBA3D 36400 (xBE3D
Volumetric F Z Float 33282 wB202 34350 OxB6ZE 35374 IxBAZE 36398 OxBEZE
Primary Measurements | 5td Volumetric F 2 Float 33306 OmB214 34392 OxBE5E 35416 xBASE 36440 OxBESE
Mass flow F 2 Float 33284 (xB204 34354 xBE32 35378 (xBA32 36402 (xBE32
Avg Volumetric Flow Rate F Z Float 33340 ImB23C 34400 OxBE6D 35424 IxBAGD I6445 OxBEGD
Forward Voelumetric Totals F 2 Float 33286 IxB206 34356 OxBE34 35380 OxBAZY 36404 OxBE34
Reverse plumetric Tobals F 2 Float 33288 (xB208 34358 0nB636 35382 (xBA3E 36406 (mBE36
Net Volumetric Totals F 2 Float 33308 OwB21C 34364 OxBE3C 35388 OmBA3C 36412 OxBE3C
Fud Std Volumetric Totals F 2 Float 33332 OxB234 34354 OxBESA 35418 OxBASA 36447 OxBESA
Fev Std Volumetric Totals F 2 Float 33334 8236 34386 wBESC 35420 NBASC I6il OWBESC
Flow Totals Net Std Volumetric Totals F 2 Float 33336 OxB238 34398 OxBESE 35427 OxBASE 36446 OxBESE
Farward Mass Totals F Z Float 33318 IxB226 34368 OxBESD 35392 IxBALD 36416 OxBESD
Reverse Mass Totals F 2 Float 33320 IwB226 34370 OnBE42 35394 OxBA4? 36418 OnBE42
Net Mass Totals F 2 Float 33326 IwB22E 34376 OBE4E 35400 OxBALE 36424 OxBELE
Elapsed Total Time F Z Float 33290 OxB204 34384 OxBE50 35408 IxBAS0 36432 OxBESD
Soundspeed F 2 Float 33292 OwB20C 34306 OxB602 35330 OxBAD? 36354 OxBEQ2
Row Velority F 2 Float 33338 xB234 34304 0xB60D 35328 OxBADD 36352 OxBEOD
Transit Time Up F 2 Float 34308 OxBE04 35332 OmBADY 36356 OxBEDS
Primary Diognostics | Transit Time Down F 2 Float 34310 OBE06 35334 [ 36356 [
DeltaT F 4 Float 34312 xB608 35336 (xBADE 36360 (wBECE
Active Tw Up F 2 Float 34332 OxB61C 35356 ImBALC 36380 IxBELC
Active Tw Down F 2 Float 34314 OxBE0A 35338 OxBADA 36362 OxBEDA
Gain Up[dB) F 4 Float 34324 OxB614 35348 (xBAL4 36372 (wBE14
Gain Down[dB] F 2 Float 34326 IxB616 35350 IxBALG 36374 OxBE16
SNR Up F 2 Float 34328 OxB616 35352 xBALE 36376 OxBE1E
SNR Down F 2 Float 34330 OxB61A 35354 (xBALA 36378 (xBELA
Amplitude Up F 2 Float 34320 OxB610 35344 IxBAL0 36368 OxBE1D
- . . | Amplitude Down F 2 Float 34322 OnB612 35346 mBALZ 36370 OwBEL2
Transit Time D stics -
Gain Std.Dev F 2 Float 34388 OxB654 35412 (xBASY 36436 (wBES4
Sound i 5td. Dev F 2 Float 33330 IwB232
Peak Up | 2 Integer 34564 OxB704 35588 BB 36612 BP0
Peak Down | 2 Integer 34566 Ox8706 35590 (xBB06 36614 (BFOB
Peak % Up | 2 Integer 34568 OxB708 35592 IxBB0B 36616 OxBFOB
Peak % Down | 2 Integer 34570 OxB704 35594 IxBBOA 36618 IxBFOA
Artive Tw Gain Up[dB] F 2 Float 34342 n8626 35366 (xBAZE 36390 (wBE26
Active Tw Gain Down[dB] F 2 Float 34344 OxB626 35368 xBAZE 36392 OxBE2E
Active Tw SNR Up F 2 Float 34334 OxBE1E 35358 xBALE 36382 OxBELE
Active Tw SNR Down F 2 Float 34336 n8620 35360 (xBAZD 36384 (wBE2D
TS ﬁwt?veT\\.'AmpI:rtude Up F Z Float 34338 OwB622 35362 mBAZZ 36386 OwBE22
Active Tw Amplitude Down F 2 Float 34340 OnB624 35364 OxBAZG 36388 OxBE24
Artive Tw Peak Up | 2 Integer 34574 Ov8T0E 35598 (xBBOE 36622 (mBFOE
Active Tw Peak Down | Z Integer 34576 OxB710 35600 xBB10 36624 OxBF10
Active Tw Peak % Up | 2 Integer 34578 OxB712 35602 wBB12 36626 OwBF12
Artive Tw Peak % Down | 2 Integer 34580 OnBT14 35604 (xBB14 36628 (mBF14
Reynolds # F Z Float 33316 OwB224
Factors Reynokds Foctor F 2 Float 33302 wB216
Calibration Factor F 2 Float 33300 (xB214 34348 OxB62C 35372 OxBAIC 36396 (xBE2C
Fluid Temperature Input F 2 Fleat 16900 (204
Supply Temperature Input F 2 Float 16902 (206
Inputs Return Temperature Input F 2 Float 16904 w4208
Pressure Input F Z Fleat 16906 w204
Density Input F 2 Float 16898 Owis202
Flow Health Code B Z Unsigned 33536 xB300 34560 OxB700 35584 xBBOD 36608 OxBFOD
integer - Bit
fiekd
Meter Health Indicators Prioritized Flow Error | Z Unsigned 33540 OxB304 34562 OxB702 35586 xBB02 36610 OxBFO2
inteaer
System Health Code B Z Unsigned 33538 w8302
integer - Bit
fiekd
Boud Rate | 2 Unsigned 1408 (w0580
Parity | 2 Unsigned 1410 (00582
integer
Comm Settings Stop Bits 2 Unsigned 1412 D584
integer
Meter addr 2 Unsigned 1414 (D586
integer
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Note: Most Modbus Masters add an offset of 1 to the actual register addresses.
For Example: Meter Modbus address = 0x8200, Address to input in the Modbus master application = 0x8201
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Appendix D. CE Mark Compliance

D.1 Introduction

For CE Mark compliance, the PanaFlow Z3 flow meter must be wired in accordance with the instructions in this
appendix.

IMPORTANT: CE Mark compliance is required for all units intended for use in EU countries.
D.2 Wiring

The PanaFlow Z3 must be wired with the recommended cable, and all connections must be properly shielded and
grounded. Refer to Table 28 below for the specific requirements.

Table 28: Wiring Requirements

Connection Cable Type Ground Termination
Transducer Armored Bundled RG-316 provided by Panametrics Grounded using a cable gland.
Input/Output  |Armored 22 AWG shielded (e.g. Baystate #78-1197) with Grounded using a cable gland.

armored material added to outside of jacket
Power Armored 14 AWG 3 conductor Grounded using a cable gland.

Note: If the PanaFlow Z3 is wired as described in this appendix, the unit will comply with the EMC Directive.
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Warranty

Each instrument manufactured by Panametrics flow meter from Baker Hughes company is warranted to be free from
defects in material and workmanship. Liability under this warranty is limited to restoring the instrument to normal
operation or replacing the instrument, at the sole discretion of Panametrics & Panametrics Flow meter. Fuses and
batteries are specifically excluded from any liability. This warranty is effective from the date of delivery to the original
purchaser. If Panametrics & Panametrics Flow meter determines that the equipment was defective, the warranty
period is:

® One year from delivery for electronic or mechanical failures

® One year from delivery for sensor shelf life

If Panametrics & Panametrics Flow meter determines that the equipment was damaged by misuse, improper
installation, the use of unauthorized replacement parts, or operating conditions outside the guidelines specified by
Panametrics & Panametrics Flow meter, the repairs are not covered under this warranty.

The warranties set forth herein are exclusive and are in lieu of all other warranties whether
statutory, express or implied (|nc[ud|ng warranties or merchantability and fitness for a particular
purpose, and warranties arising from course of dealing or usage or trade).

Return Policy

If a Panametrics & Panametrics Flow meter instrument malfunctions within the warranty period, the following
procedure must be completed:

1. Notify Panametrics giving full details of the problem, and provide the model number and serial number of the
instrument. If the nature of the problem indicates the need for factory service, Panametrics & Panametrics Flow
meter will issue a RETURN AUTHORIZATION NUMBER (RAN), and shipping instructions for the return of the
instrument to a service center will be provided.

2. If Panametrics & Panametrics Flow meter instructs you to send your instrument to a service center, it must be
shipped prepaid to the authorized repair station indicated in the shipping instructions.

3. Upon receipt, Panametrics & Panametrics Flow meter will evaluate the instrument to determine the cause of the
malfunction.

Then, one of the following courses of action will then be taken:

* If the daomage is covered under the terms of the warranty, the instrument will be repaired at no cost to the owner
and returned.

® If Panametrics & Panametrics Flow meter determines that the damage is not covered under the terms of the

warranty, or if the warranty has expired, an estimate for the cost of the repairs at standard rates will be provided.
Upon receipt of the owner’s approval to proceed, the instrument will be repaired and returned.
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Panametrics Certification &

Safety Statements

Certification and Safety Statements for PF10-2x Ultrasonic Flowmeter up to 3750/3750

psig

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.

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

Connecting cables shall be mounted securely and protected from mechanical damage, pulling and twisting.
Cable entries are %" NPT, 6X in local mount configuration and Ix in remote mount configuration.
For USA/CAN certification, process fluid shall be limited to 3705 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 page. 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.], 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 EC Type Examination 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 |0 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.

Special Conditions for Safe Use

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

1100 Technology Park Drive, Billerica, MA 01821, U.S.A. 133M6993 Ver.03, Rev. C
Telephone: 978-437-1000 or 800-833-9438 Apr 2019

Baker Hughes 8 Sensing House, Shannon Free Zone East, Shannon, County Clare, Ireland

Telephone: +353 61 470200



Certification & Safety Statements for PanaFlow PF10-2Zx Apr 2019

+  Field connections to the XMT1000 (e.g. ultrasonic transducers, accessories, or similar peripherals) 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.

« Itis 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™ PF10 Ultrasonic Liquid Flow Meter local mount and remote
mount is dependent on the maximum process temperature (see tables below):

For ATEX/IEC
Maximum Process Maximum Workig Temperature Class
80°C 1500 psig - low pressure  T6
95°C version 5
3750 psig - high pressure
130°C version T4
150°C T3
For USA/CANADA
Maximum Process Maximum Workig Temperature Class
80°C 1500 psig - low pressure  T6
95°C version 5
3750 psig - high pressure
f15eC version T4A
130°C T4
150°C T3CorT3
Markings

Markings applicable to system certification shall appear on the flowcell, as shown below:
LOCAL MOUNT CERTIFICATION TAG
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O f==]Panametrics ©

PanaFlow™ ZX
Ultrasonic Liquid Flow Meter

CL1,DIV 1, GPSBCD, T6..T3C IECEx SIR 17.0021X
Ex db 11B+H2 T6...T3 Gb Sira 17ATEX1053X
CL 1, Zone 1, AEx db 11B+H2, T6...T3 Gb Il 2G Ex db 11B+H2 T6...T3 Gb
CSA 16.70095348X Ta=-40°C TO +60°C...65°C,
ENCLOSURE TYPE 4X/IP66/67 C° IP66/67
Tomb = -40°C to +60°C...65°C c ™ us

SINGLE SEAL 100 to 240 Vac, 50/60 Hz, 20 W OR 12 to 28 Vdc, 20 W

O ce 1180 & @ E

PANAMETRICS LLC O
1100 TECHNOLOGY PARK DR. BILLERICA, MA 01821 USA

REMOTE MOUNT CERTIFICATION TAG

O F==]Panametrics ©

PanaFlow™ zZX
Ultrasonic Liquid Flow Meter

CL1,DIV1, GPSBCD, T6..T3C IECEx SIR 17.0021X
Ex db 11B+H2 T6...T3 Gb Sira 17ATEX1053X
CL 1, Zone 1, AEx db IIB+H2, T6..T3 Gb 112G Ex db 11B+H2 T6...T3 Gb
CSA 16.70095348X Ta=-40°C TO +60°C...65°C,
ENCLOSURE TYPE 4X/1P66/67 sp'* IP66/67

Tamb = -40°C to +60°C...65°C ¢ us
SINGLE SEAL 200 Vpp, SmA

c € 1180 & O E

PANAMETRICS LLC O
1100 TECHNOLOGY PARK DR. BILLERICA, MA 01821 USA

FLOWCELL SPECIFICATION TAG

133M6993, Rev. B
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c € MODEL: PF10-ZX

O 2561 panametrics.com ()
SIZE/FLANGE/SCH/MAT: 6" #150 80S SA-351 GR. CF8M

Q MIN/MAX: XX/XXX m3/hr DRY WEIGHT: XXX kg
TEMPERATURE PRESSURE

AMBIENT LM: -40°C TO 60°C...65°C MAWP: XX.X bar @ 150°C
AMBIENT RM: -40°C TO 65°C MAEWP F.V. @ 150°C
FLUID LM: -40°C TO 95°C...150°C MDMT: -XX°C @ XX.X bar
FLUID RM: -40°C TO 150°C HYDRO: XX.X barg

FC MFG SN: 123456 MFG DATE: YYYY/MMM

SUPPLY CONNECTION TO BE RATED TO 90°C MINIMUM
CABLE GLAND ENTRY IS 1X OR 6X 3/4" NPT
CAUTION: CONDUIT SEALS REQUIRED WITHIN 18" OF ENCLOSURE
WARNING - DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT,

POTENTIAL ELECTROSTATIC CHARGING HAZARD - SEE INSTRUCTIONS
ATTENTION: LES JOINT DE CONDUIT SONT OBLIGATOIRES DANS UNE DISTANCE DE 450mm
AVERTISSEMENT - NE PAS OUVRIR LORSQUE UNE ATMOSPHERE EXPLOSIVE EST PRESENTE

POTENTIEL DE CHARGE ELECTROSTATIQUE - VOIR LES INSTRUCTIONS

O O

SERIAL NUMBER AND MODEL CODE TAG

MODEL #:
PF10-AA-BB-C-DD-EEE-F-G-H-1-JJJJ-KK-L-MM-N-0O-P-Q-R-Z

() S= CPO #XXXXXX O

SERIAL #: XXXXXX ASSY DATE: 2018/MAR/30
TAG#. FIT-23-ASESRTGSDGS

Connection and Wiring Diagram

REMOTE MOUNT WIRING

133M6993, Rev. B
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TYPICAL PF10-Z3 REMOTE MOUNT INTERCONNECT

CUSTOMER INTERNAL GROUND—

LOCAL MOUNT WIRING

34

NPT CUSTOMER CONNECTION

_~—CABLE AND GLAND FOR REFERENCE ONLY

STANDARD |/ TERMINAL BLOCK:
ACCEPIS 26-12 AWG WIRE [0.129 TO 3.31 MMAZ]
) DESGRIFTION

1 RS485 MODBUS (+]

R5485 MODBUS ()

5485 COMMON
FREQUENCY/TOTALZER/CAL (+)
FREQUENCY/TOTALIZER/CAL (-
ANALOG 4-20MA OUT [+]

ANALOG 4-20MARIN -]

* ENCLOSURE MAIN CUSTOMER

N i
50 OHM) RIGHT ANGLE MCX PLUG
PN DESCRPTION
Pl CH 1 UPSTREAM
NI CH 1 DOWNSTREAM
P2 CH2 UPSTREAM
DNz CH2 DOWNSTREAM
w3 CH 3 UPSTREAM
N3 CH3 DOWNSTREAM:

CHI FLYING LEAD TERMINAL BLOCK
ACCEPTS 26-12 AWG WIRE [0.129 TO-331 MMAZ]

LINE POWER TERMINAL BLOCK
ACCEPTS 20-10 AWG WIRE [0.518 TO .26 MMA2]
AC

BN DESCRIPTION

1 (L1JUNE

2 (L2/N) NEUTRAL

. CONNECT GROUND TO CHASSIS
[OR]

bc

BN DESCRIFTION

Fol
PN
1
2

Y

DIGITAL COMMUNICATION TERMINAL BOARD
ACCEPTS 26-12 AWG WIRE [0.125 TO 3.31 MMA2]

NONE
o8]

HART TERMINAL BLOCK
PN DESCRIPTON
1 HART [+]

2 HART ()

o7
UNDATION FIELDBUS

DESCRIPTON
FIELDBUS NET (+]
FELDBUS NET (-}

ANALOG /O TERMINAL BLOCK
ACCEPTS 26-12 AWG WIRE [0.125 TO 3.31 MAAZ]
REFER SHEET 2 FOR CONNECTION DETALLS

CH2 FLYING LEAD TERMINAL BLOCK
ACCEPTS 26-12 AWG WIRE [0.129 TO 331 MMA2]
DESCRIPTION

1 ‘CH 2 DOWNSTREAM SKG (+)

PN e caricnl 2 CH2 DOWNSTREAM RTN [
] CH1 DOWNSREAM SIG (4] 3 CH2 URSTREAMAIN [
2 CH | COWNSTREAM BTN (] 4 CH2 UPSTREAM G (4]
3 H 1 UPSTREAMRTN £
4 CH 1 UPSTREAM SIG [+)
UNLESS OTHERWISE SPECIFIED Panametrics Inc.
DIENSONS ARE N S {5[ 1100 Technology Park Dr.
FRACTIONS  DECMALS  AWGLES Billerica, MA 01821 USA
132" XX =01 17 THIRD ANGLE PROJECTION TMLE
X x 005 DRAWN 0272216 APPD. 02722116
NoTes:
surrceFnsn 20/ | aTanc KCOLEMAN XMT1000, WIRING DETAILS
L CUSTOMER TO RECEIVE MCX OR FLYING LEAD TERMINAL BLOCKS. FLYING LEAD CHECKED ES
TERMINAL BLOCKS NOT SHOWN ABOVE i K.COLEMAN NA
2 TERMINAL - ARE SUBJECT TO Panametrics SIZE | DRAWING NUMBER REV
CHANGE |
3 FOLNDATON FELD BOARD COVER AS SHOWNNOT PREENTIN ALL PR WO TION TS DA (- smemmE| B 702-2040 A
CONAGURATIONS. D o o SOLIDWORKS
biscL0sED o
T THE YT TEN PERMSSION OF GENERAL MODELNO. yirq000 14 | DO NOT SCALE DWG | SHEET 10F2
ELcpicco

SWD/702-2040/000/01

133M6993, Rev. B

103 of 104



-03 & -07

-01 -02& -06
PIN [DESCRIPTION PIN DESCRIPTION PIN [DESCRIPTION
1 JANALOG 4-20MA OUT1 (+) 1 ANALOG 4-20MA OUTI (+) 1 JANALOG 4-20MA OUT1 (+}
2 |ANALOG 4-20MA OUTT () 2 ANALOG 4-20MA OUTI (-} 2 |ANALOG 4-20MA OUTI (-]
3 JANALOG 4-20MA QUT2 (+) 3 ANALOG 4-20MA QUT2 (+) 3 IANALOG 4-20MA OUT2 (+)
4 |ANALOG 4-20MA OUT2 (-) 4 |ANALOG 4-20MA OUT2 () 4 |ANALOG 4-20MA OUT2 [-)
5 24V SUPPLY OUTPUT1 5 24V SUPPLY QUTPUTI 5 (NO CONNECTION
6 JANALOG 4-20MA IN1 (+) é ANALOG 4-20MA IN1 (+) & RTD1 SOURCE (+)
7 |ANALOG 4-20MA IN1 () 7 ANALOG 4-20MA INT (-] 7 |RID1 VOLTAGE (+]
8 24V SUPPLY RETURN1 8 24V SUPPLY RETURN1 8 RTD1 RETURN
9 24V SUPPLY OUTPUT2 9 NO CONNECTION 9 (NO CONNECTION
10 JANALOG 4-20MA IN2 (+) 10 RTD1 SOURCE (4] 10 RTD2 SOURCE (+)
11 |ANALOG 4-20MA IN2 (-) 11 |RIDI VOLTAGE [+] 11 |RTD2 VOLTAGE (+)
12 [24V SUPPLY RETURN2 12 |RID1 VOLTAGE (1 12 |RTD1 VOLTAGE (-]
044 -08 -05& -09
PIN__|DESCRIPTION PIN __ |DESCRIPTION
1 ANALOG 4-20MA OUTI [+) 1 JANALOG 4-20MA OUT1 (+)
2 |ANALOG 4-20MA OUTI () 2 |ANALOG 4-20MA OUTI [
3 |ANALOG 4-20MA OUTZ (+] 3 |ANALOG 4-20MA OUTZ [+]
4 ANALOG 4-20MA OUT2 (-] 4 IANALOG 4-20MA OQUT2 ()
5 24V SUPPLY QUTPUTI 5 RTD1 SOURCE (+)
L] ANALOG 4-20MA INT (+) & RTD1 VOLTAGE (+)
7 |ANALOG 4-20MA INT (-) 7 |RIDI VOLTAGE ()
8 24V SUPPLY RETURN1 8 RTD1 SOURCE {-)
9 RTD1 SOURCE (+) 9 RTD2 SOURCE (+)
10 RTD1 VOLTAGE (+} 10 RTD2 VOLTAGE (+)
11 RTD1 VOLTAGE (-) 11 RTD2 VOLTAGE ()
12 |RTDI SOURCE [) 12 |RTD2 SOURCE ()

Panametrics

VIEWED OR
WITH THE WRI

'PROPRIETARY INFORMATION. THIS.
CONTAINS PROPRIETARY I
GENERAL ELECTRIC CO. AND MAY NOT BE
DISCLOSED TO GTHERS, EXCEPT
ISSION OF GENERAL

INFORMATION OF
B

K. COLEMAN

[APFD 022216

SIZE | DRAWING NUMBER REV

SALES

K. COLEMAN

B 702-2040 A

e 14 | DO NOT SCALE DWG SHEET 20F 2

SWD/702-2040/000/01







Customer Support Centers

U.S.A.
The Boston Center
1100 Technology Park Drive
Billerica, MA 01821
US.A.
Tel: 800 833 9438 (toll-free)
978 4371000
E-mail: custcareboston@bakerhughes.com

Ireland

Sensing House

Shannon Free Zone East

Shannon, County Clare

Ireland

Tel: +353 61470200

E-mail: gesensingorders@bakerhughes.com

Copyright 2020 Baker Hughes company.

This material contains one or more registered trademarks of Baker Hughes Company and its subsidiaries
in one or more countries. All third-party product and company names are trademarks of their respective
holders.

910-31 Rev.C



	Chapter 1. Introduction
	1.1 Overview
	1.2 Theory of Operation
	1.2.1 Transit-Time Flow Measurement

	1.3 System Components
	1.3.1 Local Transmitter Configuration
	1.3.2 Remote Transmitter Configuration
	1.3.3 Marking and Labeling


	Chapter 2. Installation
	2.1 Installation Guidelines
	2.2 Unpacking the PanaFlow Z3 System
	2.2.1 Inspection
	2.2.2 Lifting the PanaFlow Z3 System

	2.3 Site Considerations
	2.3.1 Installation Location
	2.3.2 Guidelines For Installing Pipe Insulation
	2.3.3 Fluid Comments

	2.4 Making Electrical Connections
	2.4.1 Local Mount Configuration Transducer Wiring
	2.4.2 Remote Mount Configuration Transducer Wiring


	Chapter 3. Programming
	3.1 Introduction
	3.1.1 HMI Features
	3.1.2 Indicator Lights

	3.2 Passcodes
	3.2.1 Unlock from Keypad Lockout

	3.3 Measurement View, Log-in and Primary Pages
	3.3.1 Measurement View
	3.3.2 Log-in and Primary Pages

	3.4 System Settings
	3.4.1 Selecting Units
	3.4.2 Meter Settings

	3.5 Inputs and Outputs
	3.5.1 Modbus Port Settings
	3.5.2 Standard Analog Output
	3.5.3 Standard Digital Output
	3.5.4 Option Comm Slot-1 (optional)
	3.5.5 Option I/O Slot-2 (Optional)

	3.6 Programming Menu Options
	3.6.1 Programming the Pipe
	3.6.2 Programming the Fluid
	3.6.3 Programming the Path Configuration
	3.6.4 Programming the Flow and Diagnostic Limits
	3.6.5 Programming Advanced Settings

	3.7 Software Upgrade
	3.0.1 Perform Software Upgrade


	Chapter 4. Error Codes and Troubleshooting
	4.1 Introduction
	4.2 Error Classification and Error Codes
	4.3 Flow Errors (E-Errors)
	4.3.1 General Guidelines for Troubleshooting Flow Errors with Error codes

	4.4 Fluid and Pipe Problems
	4.4.1 Fluid Problems
	4.4.2 Pipe Problems

	4.5 Transducer/Buffer Problems
	4.5.1 Wetted Transducer Problems

	4.6 Service Test Points
	4.7 System Errors (S-Errors)
	4.8 Communication Errors (C-Errors)
	4.9 Transmitter Errors
	4.10 Option I/O Errors
	4.11 Meter Health with Diagnostics Data

	Chapter 5. Maintenance and Service
	5.1 Hardware Maintenance and Inspection
	5.1.1 Servicing the Pipe Interface
	5.1.2 Servicing the Sensor Ports or Transmitter Interface

	5.2 Service
	5.2.1 Spare Parts
	5.2.2 Installing Replacement Parts


	Appendix A. Specifications and Model Configurations
	A.1 Operation and Performance
	A.2 Meter Body/Transducer
	A.3 Transmitter
	A.4 Serial Number Information
	A.5 Pressure Derating Information
	A.6 O-Ring Chemical Compatibility

	Appendix B. Data Records
	B.1 Electronics
	B.1.1 Data Entry

	B.2 Initial Settings
	B.3 Diagnostic Parameters

	Appendix C. Modbus Map
	C.1 Input Registers Map

	Appendix D. CE Mark Compliance
	D.1 Introduction
	D.2 Wiring

	Warranty

