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Warning Symbols

Hazard (general)

Voltage Hazard

Explosive or combustible gas hazard

Warning levels / Signal words

DANGER
Risk or hazardous situation which will result in severe personal
injury or death.

WARNING
Risk or hazardous situation which could result in severe personal
injury or death.

CAUTION
Hazard or unsafe practice which could result in personal injury or
property damage.

NOTICE
Hazard which could result in material damage.

Information Symbols

Information about use in potentially explosive atmo-
spheres.

Important technical information for this product

+1 Supplementary information

+1'$ Link to information in another place
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Glossary

ADC
Al
AO
API

ASCII

Asynchro-
nous

Client/server

CPU
DAC
DCS
DDE

Device driver

DI

DO

EGU

EIA
Engineering
units

Ethernet

Analog to Digital converter

Analog Input

Analog Output

Application Programming Interface

An interface that allows an application to interact
with another application or operating system, in our
case, Flow-X. Most of the Flow-X APl is implemented
through Excel worksheet functions.

American Standard Code for Information Inter-
change. A set of standard numerical values for
printable, control, and special characters used by
PCs and most other computers. Other commonly
used codes for character sets are ANSI (used by
Windows 3.1+), Unicode (used by Windows 95 and
Windows NT), and EBCDIC (Extended Binary-Coded
Decimal Interchange Code, used by IBM for main-
frame computers).

A type of message passing where the sending task
does not wait for a reply before continuing process-
ing. If the receiving task cannot take the message
immediately, the message often waits on a queue
until it can be received.

A network architecture in which each computer or
process on the network is either a client or a server.
Clients rely on servers for resources, such as files,
devices, and even processing power. Another type
of network architecture is known as a peer-to-peer
architecture. Both client/server and peer-to-peer
architectures are widely used, and each has unique
advantages and disadvantages. Client/server archi-
tectures are sometimes called two-tier architec-
tures

Central Processing Unit
Digital to Analog Converter
Distributed Control System

Dynamic Data Exchange. A relatively old mechanism
for exchanging simple data among processes in MS-
Windows.

A program that sends and receives data to and from
the outside world. Typically a device driver will com-
municate with a hardware interface card that
receives field device messages and maps their con-
tentinto a region of memory on the card. The device
driver then reads this memory and delivers the con-
tents to the spreadsheet.

Digital Input

Digital Output

Engineering Units

Electrical Industries Association

Engineering units as used throughout this manual
refers in general to the units of a tag, for example
“bar”, or “°C” and not to a type of unit, as with
“metric” units, or “imperial” units.

A LAN protocol developed by Xerox in cooperation
with DEC and Intel in 1976. Standard Ethernet sup-
ports data transfer rates of 10 Mbps. The Ethernet
specification served as the basis for the IEEE 802.3
standard, which specifies physical and lower soft-
ware layers. A newer version, called 100-Base-T or
Fast Ethernet supports data transfer rates of 100
Mbps, while the newest version, Gigabit Ethernet
supports rates of 1 gigabit (1000 megabits) per
second.

Event

Exception

FET
Fieldbus

GC
GUI
HART

HMI

1/0
IEEE
ISO
Kernel

MIC

MMI

OEM

P&ID

PC

PCB
Peer-to-peer

PLC

PLC

Anything that happens that is significant to a pro-
gram, such as a mouse click, a change in a data
point value, or a command from a user.

Any condition, such as a hardware interrupt or soft-
ware error-handler, that changes a program's flow of
control.

Field Effect Transistor

A set of communication protocols that various hard-
ware manufacturers use to make their field devices
talk to other field devices. Fieldbus protocols are
often supported by manufacturers of sensor hard-
ware. There are debates as to which of the different
fieldbus protocols is the best. Popular types of field-
bus protocol include Modbus, Hart, Profibus, Devi-
cenet, InterBus, and CANopen.

Gas Chromatograph

Graphical User Interface

Highway Addressable Remote Transducer. A proto-
col defined by the HART Communication Foundation
to exchange information between process control
devices such as transmitters and computers using
a two-wire 4-20mA signal on which a digital signal is
superimposed using Frequency Shift Keying at
1200 bps.

Human Machine Interface. Also referred to as a GUI
or MMIL. This is a process that displays graphics and
allows people to interface with the control system in
graphic form. It may contain trends, alarm summa-
ries, pictures, and animations.

Input/Output

Institute for Electrical and Electronics Engineers
International Standards Organization

The core of Flow-X that handles basic functions,
such as hardware and/or software interfaces, or
resource allocation.

Machine Identification Code. License code of Flow-X
which uniquely identifies you computer.

Man Machine Interface (see HMI)
Original Equipment Manufacturer
Piping and Instrumentation Diagram
Personal Computer

Printed Circuit Board

A type of network in which each workstation has
equivalent capabilities and responsibilities. This dif-
fers from client/server architectures, in which some
computers are dedicated to serving the others.
Peer-to-peer networks are generally simpler, but
they usually do not offer the same performance
under heavy loads. Peer-to-peer is sometimes short-
ened to the term P2P.

Programmable Logic Controller. A specialized device
used to provide high-speed, low-level control of a
process. It is programmed using Ladder Logic, or
some form of structured language, so that engi-
neers can program it. PLC hardware may have good
redundancy and fail-over capabilities.
Programmable Logic Controller.

A specialized device used to provide high-speed,
low-level control of a process. It is programmed
using Ladder Logic, or some form of structured lan-
guage, so that engineers can program it. PLC hard-
ware may have good redundancy and fail-over
capabilities.
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Polling

Process
visualization
software

Protocol

Query

Real-time

Resource

RS232
RS422
RS485
RTU
SCADA
SQL
SvVC

Synchronous

Tag

TCP/IP

A method of updating data in a system, where one
task sends a message to a second task on a regular
basis, to check if a data point has changed. If so,
the change in data is sent to the first task. This
method is most effective when there are few data
points in the system. Otherwise, exception handling
is generally faster.

A system for monitoring and controlling for produc-
tion processes, and managing related data. Typi-
cally such a system is connected to external
devices, which are in turn connected to sensors and
production machinery.

The term “process visualization software” in this
document is generally used for software with which
SCADA software, HMI software, or supervisory com-
puter software applications can be built. In this doc-
ument, although strictly not correct, the terms
“SCADA”, “HMI”, “supervisory”, and “process visu-
alization” are alternately used, and refer to the com-
puter software applications that can be realized
with “eXLerate” PC-based supervisory software.

An agreed-up format for transmitting data between
two devices. In this context, a protocol mostly refer-
ences to the Data Link Layer in the OSI 7-Layer
Communication Model.

In SCADA/HMI terms a message from a computer
to a client in a master/client configuration utilizing
the message protocol with the purpose to request
for information. Usually, more than 1 data-point is
transmitted in a single query.

The characteristic of determinism applied to com-
puter hardware and/or software. A real-time pro-
cess must perform a task in a determined length of
time. The phrase “real-time” does not directly relate
to how fast the program responds, even though
many people believe that real-time means real-fast.
Any component of a computing machine that can
be utilized by software. Examples include: RAM,
disk space, CPU time, real-world time, serial
devices, network devices, and other hardware, as
well as O/S objects such as semaphores, timers,
file descriptors, files, etc.

EIA standard for point to point serial communica-
tions in computer equipment

EIA standard for two- and four-wire differential uni-
directional multi-drop serial

EIA standard for two-wire differential bidirectional
multi-drop serial communications in computer
equipment

Remote Terminal Unit

Supervisory Control and Data Acquisition

Standard Query Language

Supervisory Computer

A type of message passing where the sending task
waits for a reply before continuing processing.

A “tag” as used within this document refers to a
data point existing in the tag database, with a num-
ber of properties, such as its assigned I/0 address,
current value, engineering units, description, alias
name, and many others.

Transmission Control Protocol/Internet Protocol.
The control mechanism used by programs that
want to speak over the Internet. It was established
in 1968 to help remote tasks communicate over
the original ARPANET.

TTL
UART
URL

Web Server

XML

Transistor-Transistor Logic
Universal Asynchronous Receiver & Transmitter

Uniform Resource Locator. The global address for
documents and resources on the World Wide Web.
A computer that has server software installed on it
and is used to deliver web pages to an intranet/
Internet.

Extensible Markup Language. A specification for
Web documents that allows developers to create
custom tags that enable the definition, transmis-
sion, validation, and interpretation of data con-
tained therein.
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_Important Information

Flow-X

1 Important Information

About this document
Main hazards
Intended use

Responsibility of user
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Important Information

1.1

1.2

1.3

13.1

1.3.2

1.4

About this document

These Operating Instructions describe the Flow-X flow computer.

They contain basic information about the product as well as installation, start-up, operation
and maintenance.

These Operating Instructions only cover standard applications conforming to the specified
technical data.

Additional information and assistance for special applications are available from your SICK
representative. We certainly recommend consulting SICK's specialists for your special
application.

Main hazards
Handling or using the device incorrectly can result in personal injury or material damage.
Therefore, it is imperative that you observe the following points to prevent damage.

The legal stipulations and associated technical regulations relevant for the respective sys-
tem must be observed when preparing and carrying out work.

® All work must be carried out in accordance with the local, system-specific conditions
and with due consideration to operating hazards and specifications.

® The Operating Instructions belonging to the Flow-X flow computer as well as system doc-
umentation must be available on site.

® The instructions for preventing danger and damage contained in these documents must
be observed at all times.

Intended use

Purpose of the device

The Flow-X flow computer measures and calculates the base volume flow rate and totals
using standard algorithms and actual process data from connected devices like FLOWSIC
gas meters and transmitters.

It may only used as specified by the manufacturer.

Correct use
The device may only be used as described in these Operating Instructions.
Pay special attention to the following information:

® The usage of the technical data corresponds to the specifications on allowable use as
well as assembly, connection, ambient and operating conditions (see the order docu-
ments, device pass, type plates and documentation delivered with the device).

® All measures required to maintain the device, e.g. for maintenance and inspection,
transport and storage are complied with.

Responsibility of user

® Only put the Flow-X flow computer into operation after reading the Operating Instruc-
tions.

® Observe all safety information.

® [f anything is not clear: Please contact SICK Customer Service.

Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - ©SICKEngineeringGmbH‘

Subject to change without notice



Subject to change without notice

_Product Description

Flow-X

2 Product Description

Modules
Enclosure
Modes
Security
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Product Description

2.1

2.2

Figure 1

Introduction

This chapter provides an overview of the SICK Flow-X flow computer.

Flow-X/P enclosure

This is a panel-mounted (“/P”) flow computer with up to four streams, and an additional
station module with a 7" multi-lingual color touch-screen and additional serial (3x) and
Ethernet interfaces (2x). This flow computer can be used in both horizontal and vertical
position. Field connections are available in standard 37-pin and 9-pin D-Sub type connec-
tors at the rear.
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2.3 Flow-X/S

Figure 2 Flow-X/S enclosure

Single stream, DIN rail enclosure with direct screw terminals for field connections.
Interfaces include dual Ethernet with built-in web-server via RJ45 connectors.

Graphical LCD display with 4-8 lines for local multi-lingual display of measured & calculated
data.

2.4 Flow-X/ST

Figure 3

Single stream, DIN rail enclosure with direct screw terminals for field connections as Flow-
X/S, plus an additional 7" inch color touch-screen based User Interface module which con-
nects to either Ethernet interface.

The touch screen module can be mounted in a panel.

"Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - © SICK Engineering GmbH
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2.5

Figure 4

Table 1

Flow X/M module

A Flow-X/M flow module usually represents on stream in your metering system.

The Flow-X/M module has its own 4-line display and 4 navigation buttons to allow inspec-
tion of values and changing of parameters if required.

Flow module

The Flow modules are always mounted in the following enclosure a panel-mounted flow
computer (maximum 4 modules), Flow-X/P.

A single module has the following 1/0 capabilities:
Summary of Flow-X/M inputs and outputs

Signal type Nr | Description

Analog input 6[11 |Analogtransmitterinput, high accuracy, 4 ... 20 mA, 0 ... 20 mA,
0..5V,1..5V
Inputs are fully floating (optically isolated).

HART input 4111 |Independent HART loop inputs, on top of the 4 ... 20 mA signals
(analog inputs)
Support includes multi-drop for each transmitter loop

4-wire PRT inputs 2 High accuracy Pt100 inputs, resolution 0.02 °C for 100 Q input
Error depending on range:
0to 50 °C: Error<0.05 °C or better
-220t0 +220 °C: Error<0.5 °C or better

Pulse inputs 1121 | High speed single or dual pulse input. Frequency range 0 ... 5 kHz (dual
pulse)orO0 ... 10 kHz (single pulse)

Density 412] | Periodic time input, 100 ... 5000 ps, resolution < 1ns

Digital Inputs 16121 |Digital status inputs, resolution 100 ns (10 MHz)

Digital Outputs 16121 |Digital output, open collector (0.5 A DC)
Rating 100mA @24V.

Pulse Outputs 412] | Open collector, max. 10 Hz

Sphere detectorinputs | 4121 |Supports 1, 2 and 4 detector configurations mode,
resolution 100 ns (10 MHz)

Analog outputs 4 Analog output for flow control, pressure control
4 ...20mA, outputs floating, resolution 14 bits, 0.075% FS

Prover Qutputs 1121 | Pulse output for proving applications, the output represents the cor-
rected pulse signal.
Resolution 100 ns (1MHz)

Frequency outputs 4121 | Frequency outputs for emulation of flow meter signals. Maximum fre-
quency 10KHz, accuracy 0.1%

Serial 2 RS485/RS232 serial input for ultrasonic meter, printer or generic,
115kb

Ethernet 2 RJ45 Ethernet interface, TCP/IP

Power supply 2 External, 20 ... 32 VDC, nominal 24 V DC, with redundant connections

[1] The maximum number of analog inputs plus Hart inputs is 6.
[2] There are in total 16 in- and outputs available for these functions.
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2.6

Figure 5

2.7

2.8

2.8.1

2.8.2

Figure 6

Type plate

The Flow-X type plate contains the following information: CE marking, MID approval number,
notified body, serial number, year of build, operating temperature according to MID
approval (actual operating temperature is 5 to 55 °C) and test certificate number.

Type plate
SICK Engineering GmbH
SICK =osmr™ FLOW-X/P1
D-01458 Ottendorf-Okrilla Year
PartNo.[ 02 ] Serial No.[ 03 ) Type approval:
P40 Made in The Netherlands
Power supply: 24V DC (+10%),
0.5A nom, 1.0 A Startup peak @ [H[ c E
Ambient temp.: +5... +55°C
The conversion is performed according to the following formula
Dabs 273,15+ t, Z,
Vb =V x -

Py 27315+t 1 Z

1 Year of production

2 7 digit SICK product part number

3 ABB Serial number

4 Dedicated MID Type Approval number

Multi-module mode

The Flow-X/P enclosures usually accommodate more than one module. These modules may
be used in standalone mode, where each module is acting as an independent flow com-
puter.

The other option is to use modules in Multi-Module mode, where they exchange data over
the Ethernet. In this setup, the modules act together as one flow computer.

Security

Metrological seal

All enclosures have the option of locking the flow computer with a lead seal by an autho-
rized body, to prevent access to the tamper switch of the individual modules (see below). In
a Flow-X/P (Panel) one bar is used to seal all installed modules with one lead seal.

Parameter locking switch

Each flow module has a mechanical switch to prevent changing of the application or vital
parameters within that application. See §5.13.1 (— page 87).

Parameter locking switch

Parameter locking switch

"Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - © SICK Engineering GmbH
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283

2.9

2.10.1

Figure 7

Passwords

Access to the parameters and functions from the front panel or through a PC-connection is
protected by passwords.

For a full description of password protection, user groups and access rights see — page 89,
§5.13.4.

Advantages

The SICK Flow-X flow computer provides a flexible, scalable platform to create your flow
metering solutions. Where in other systems, flexibility also implies extensive configuration
for even the simplest application, our “Flow-Xpress Basic” configuration software guaran-
tees easy configuration, and the “Flow-Xpress Professional” configuration software allows
detailed configuration with unparalleled freedom.

User interfaces

Flow-X/P touch screen

The Flow-X/P has an integral 7” touch screen graphical interface that provides access to
and allows for entry of all data. The touch screen is an integral part of the Flow-X/P and
can’t be detached or replaced. The interface provides access to the station module that is
an integral part of the X/P itself and to the up to 4 installed flow modules.

18
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2.10.2 Touch screen panel PC

All Flow-X flow computers can be operated with several type of touchscreen panel PCs that
run the WinCE or Windows 32 operating system. For this purpose SICK provides the ‘Stand-
aloneGUl.exe’ program that supports the following platforms:

® Windows 32 bit / x86
® WinCE5 / ARM
® WinCE6G / x86

A single touch panel can be used for multiple flow computers providing a cost-effective user
interface.

SICK supplies a 7” touch panel PC version for installation in a cabinet.

Figure 8

"Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - © SICK Engineering GmbH
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2.10.3

Figure 9

2.10.4

Flow-X/M LCD display

A Flow-X/M flow module has its own local textual display that has the same capabilities as
the main user interface except for the entry of alpha-numeric characters.

1 One menu level "up"

2 Upinthe menu or changes a value

3 Selects a menu item

4 Down in the menu or changes a value
5 Alarm indicator

The display provides access to the data of the local module and when the module is
installed in a Flow-X/P also to the station module and the other modules that are installed
in the same Flow-X/P.

Flow-X web interface

All Flow-X flow computers have an embedded web server that allows for remote operation
through the common web browser programs, such as Windows Internet Explorer, Mozilla
Firefox, Google Chrome, Opera, etc.

The web browser provides the same capabilities as the main user interface plus an explorer
tree for easy navigation.

It also provides the option to download reports and historical data.

20
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2.10.5 User interface layout
All the Flow-X Graphical User Interfaces have the following layout and buttons.

Fig. 10 Main menu of the Flow-X flow computer

SICK|§ e ENGLSH n UNLOCKED @ 14:45

€ | s w10

HOME

—®

D |
b/ | T
- ——— T =3 H
Live Values Flow rates Cumulative totals Flow meter
1 To the "mainmenu"
[ A 2 One menu level "up”
& @ ‘0" }: 3 One step backward
Temperature Prassure Density Gas properties 4 One Step forward
5 To "Login" menu

. o § D 6 One page up
—i
e b bl 0 H 7 To end of page

Period data Historical data Alarms Eventlog 8 TO " Alal’mS" menu
) 9 One page down
ﬂ =)= =
Events - Alarm Reports Configuration Metrological
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Fig. 11 Menu tree of relevant menu items of the Flow-X flow computer

Main menu Submenu Submenu
Live Values
Flow Rates

Flow Meter Smart Meter
Configuration Run Pressure
I
Temperature
System COM Ports CcoM1
10 Diagnostics Analog Inputs
[
Configuration Analog Inputs

Communication FLOWSIC600 FLOWSIC600
Flow Meter Communication
I
FLOWSIC600
Path Data
Pressure Pressure
Transmitter Communication
|
Temperature Temperature
Transmitter Communication
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2.11 XML interface
The Flow-X flow computer provides a secured XML interface in order to establish an auto-
mated interface with a host computer.
Web services are available for the following data and actions:
- Alarms state and acknowledgment
- General device information
- Display menu structure
- Text translations to foreign languages
- Eventlogs
- Historical data archives
- List of archived reports
- Read-out of individual reports
- Read and write data values
- Units and enumerations
A document that describes the Flow-X XML interface in detail can be requested at SICK.

"Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - © SICK Engineering GmbH
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Flow-X

Installation

Decisions to make
Mechanical Installation
Electrical Installation
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3.1

3.1.1

3.1.2

Decisions to make

This chapter provides a short overview of considerations to be made in selecting the appro-
priate Flow-X products.

Location

The Flow-X modules are designed to operate in a temperature range of 5..55 °C
(41 ... 131 °F) humidity may be up to 90 %, non-condensating. In practice, the modules are
usually mounted in racks in a controlled environment such as a control room, rack room or
auxiliary room, or an analyzer house.

CAUTION:

A The SICK Flow-X flow computer is neither intrinsically safe nor explosion-proof
and can therefore only be used in a designated non-hazardous (safe) area.
For other devices always refer to documentation supplied by the manufacturer
for details of installation in a hazardous area.
When connected to a device that resides in a hazardous area, it may be
required to interpose safety barriers or galvanic isolators between the device
and the SICK Flow-X flow computer. Refer to the device documentation for ade-
quate information.

Capabilities

The SICK Flow-X flow computer supports an extensive list of International standard calcula-
tions for Natural gas and other applications.

For example:

AGAS8, AGA10

APl chapter 21.1

ISO 6976 (all editions)

NX19, SGERG, PTZ

GPA 2172

ASME 1967 (IFC-1967) steam tables, IAPWS-IF97 steam density

Number of modules

A module represents one stream. An overview of the available 1/0 per module may be found
in §8.3 (— page 165).

Station totals may be calculated in any module in the same enclosure, including the Flow-X/
P Panel display module.

Special consideration applies to serial ports. Every module has 2 serial ports. If more ports
are required, the Flow-X/P may be considered as it has 3 extra serial ports.

Redundancy
If, for increased availability, a redundant solution is required, 2 modules per stream may be
used.

To obtain maximum availability, two identical SICK Flow-X/P enclosures can be used that
operate in redundancy mode.

All modules have integrated support for dual 24 V power supply.
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Fast Data exchange

Modules placed in a SICK Flow-X/P (Panel) enclosure are capable of fast data exchange
with the modules next to it, over the Ethernet. This is the so-called Multi-Module Mode.
Examples are one module communicating to a Gas Chromatograph and making this data
available to 4 other modules, and additionally serving as a Modbus Slave to one central
DCS connection.

Each Module is capable of using the data from other modules as if it exists in its own data
space. For this purpose the SICK Flow-X/P includes two dedicated Ethernet switches. As an
alternative it is possible to set up a Modbus TCP/IP link using Ethernet for data exchange
between modules.

Display requirements

The SICK Flow-X/P touch screen has the largest display area available on the flow computer
market and allows for effective and user-friendly data display and navigation through
pages. Its multi-language-support is unique and includes non-western fonts.

This display feature is not always required. Each individual module is equipped with a local
black and white graphical display, allowing for data display and parameter setting at the
module itself. The display supports 4 to 8 lines for data and/or parameters.

Apart from these physical displays, each module incorporates a web server, allowing display
pages to be accessed through a standard web browser over Ethernet.

Power supply
All models require 24 V DC and have integrated support for redundant power supply.

"Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - © SICK Engineering GmbH
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3.2

3.2.1

3.2.2

Figure 12

Figure 13

Mechanical Installation

Introduction

This chapter describes the mechanical aspects of all enclosures. For full drawings with
sizes see §8.6 (— page 168).

Flow-X/P

The panel mounted Flow-X/P requires a mounting bracket, which is part of the delivery. The
bracket is designed to allow full access to the mounted flow modules. This rack is fixed to
the back of the panel in which the Flow-X/P is to be mounted. The flow computer slides in at
the front of the panel, and the screw fixes the two together.

Flow-X/P mounted (side view)

or

I
T
I
I

o [ o[ 1o
(980 ||[ 9P 1| %> (1] %6 |
H Elowst HH Stow-t HH Elow-t HH Elowt H

All connectors for power, field wiring and communication are located at the back of the
Flow-X/P. For each module, 2 sub-D connectors (37-pin) contain all field signals. Additional
connectors exist for 3 the serial ports of the display module, and 2 ethernet RJ45 connec-
tions. A 24 V DC Power connector completes the lot. See §3.3 (— page 29) for connector
details.

The modules that are inserted into the Flow-X/P are locked in place with a bar with the pos-
sibility to seal to prevent any unnoticed unauthorized access.

® ® The 9-pin D-sub connectors are male.
® The 37-pin D-sub connectors are female.
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3.3

3.3.1

3.3.2

Figure 14

Electrical Installation

Introduction

This chapter provides details on all aspects of the electrical installation, including field wir-
ing, communication, power supply and earthing. Since all models use the same Flow-X/M
module, the connection diagrams in this chapter apply to all models.

CAUTION:

A The SICK Flow-X flow computer is neither intrinsically safe nor explosion-proof
and can therefore only be used in a designated non-hazardous (safe) area.
For other devices always refer to documentation supplied by the manufacturer
for details of installation in a hazardous area.
When connected to a device that resides in a hazardous area, it may be
required to interpose safety barriers or galvanic isolators between the device
and the SICK Flow-X flow computer. Refer to the device documentation for ade-
quate information.

The Flow-X modules are fully configurable through software. No dipswitches or jumpers
need to be set inside. There are no user-replaceable fuses or other components inside.
Opening a module will void any warranty.

For easy reference, the connector details are presented first. Loop diagrams and additional
connection drawings are to be found below.

General connection

The following chapter describes the connection to a single module of a Flow-X flow com-
puter. Proceed accordingly if more modules are to be connected.

General connection

— [Flow-X >

Flow computer Gas volume at base
- = mm==)> conditions

A f *

Pressure Temperature

(Ex i isolating transformer only
required for intrinsically safe
installation)

-
1

1 Safe area

q p
FLOWSICG600
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3.3.3

334

Cable specifications

Serial port (RS485)

Specification

Notes

Type of cable

Twisted pair, shielded,

Cable impedance approx.

100...150Q

Connect shielding at other
end to ground terminal

Low cable capacitance: <100 pF/m

Min./ max. cross- 2x0.5/1 mm2 (2 x 20-18 AWG)

section
300 m at 0.5 mm? (1600 ft for Do not connect unused
) 20 AWG) conductor pairs and pre-
Maximum cable length |5 1 at 0.75 mm? (3300 ft for vent them from accidental
20 AWG) short-circuit
Fixing range of the cable

Cable diameter 6..12mm (1/4 to 1/2 inch)

glands

o For more details concerning the cable specifications, please see Section "Cable
+1"$ specifications" of Operating Instructions "FLOWSIC600".

Location of connectors

The Flow-X/P flow computer is the panel-mounted version that has a touch-screen and can
contain up to 4 Flow-X/M flow modules.

Power, |/0, and communication terminals are on the back of the flow computer. The touch-
screen module processes the two RJ45 connectors (for Ethernet) and three 9-pin D-sub
male connectors (for serial communications). These connections are functional even with
no flow module installed. The first serial communications port only supports RS232, the
other both RS232 and RS485.

Furthermore there are eight 37-pin D-sub female connectors for the I/0 and serial commu-
nication ports of the 4 flow modules. Only the connections for the actual installed flow mod-
ules can be used.

The three 9-pin D-sub connectors are the serial ports of the Display module. These ports
may be used to communicate to devices such as a gas chromatograph, or a DCS. COM1 is
RS232 only, COM2 and COM3 may be individually configured for RS232 or RS485.

LAN1 and LAN2 are Ethernet connectors, to connect your Flow-X/P to your network. The
modules are used in Multi-module mode. The individual Ethernet connections of each mod-
ule are not used in a Flow-X/P.

® Power supply connector — page 31, §3.3.5
® [/0 connector details — page 35, §3.3.7
® COM connector details — page 36, §3.3.8

+1

30

Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - ©SICKEngineeringGmbH‘

Subject to change without notice



Subject to change without notice

_Installation

Fig. 15 Location of connectors
Flow-X/S Flow-X/P

X2B
X1A Power 24 V

= I I-.':.l:'ﬁ ml
i @ }
COM 1
| | CoM2
ag;, COM3
=] | e
[_ﬂ] ==l Power 24V
T @ |
Bl |
fH1 ETH1
ETH2 ETH2
335 Power supply connector

The Flow-X flow computer provides redundant power connections that may be connected to
two power supplies. The two power supplies may operate independently and there is no
need for a redundant power supply. When the in-use power supply fails, the flow computer
will automatically switch to the other power supply without any loss of power. The Flow-X
flow computers use an 4-pin terminal block for connecting one or two external power sup-
plies. The primary connection must always be used, the secondary is optional.

The primary power supply must be connected a (the) “24 V DC - Primary” terminal and one
of the “O - V DC” terminals. The optional secondary power supply must be connected to a
(the) “24 V DC - Secondary” terminals and one of the “O V” terminals.

Figure 16 Flow-X power terminal block

q
—

- -+ +
4 1

Table 2 Flow-X power terminal block
Pin Description Indication on Flow-X
24V - Primary +1
24V - Secondary +2
ov -
ov -

AW N~
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3.3.6

Fig. 17

Fig. 18

Field connections

The FLOWSIC600 gas flow meter is connected from terminal 81/82 to the serial COM
port 1 of the used module of the flow computer. For connection with a 2-wire RS-485 con-
nection, it is sufficient to use the Tx+ and Tx terminals.

The pressure transmitter is connected to the Analog 1/HART 1 connector whereas the tem-
perature transmitter is connected to the Analog 2/HART 2 connector of the used module of
the flow computer

Electrical installation

The location and type of the connections varies between the individual Flow-X flow com-
puter models.

Vil i

81+ E 1RS48

L 82- [ —
LAl ' Modul 1

@ Analog _1_
E | i _Analog:

&

Fau

@ /,.‘I‘— Flow computer
o

@)

.4

N

General transmitter connection with internal supply 24 V

L 4 2avou
=
(0)4 -20 mA transm. |
g

Til—o Analog input
[ signal

= Analog input
T common

ov

® Both transmitters can obtain their 24 V supply voltage via internal supply from
+1 the Flow-X flow computer and can be connected accordingly. it is possible that
additional cables are required for this purpose.
An external supply is possible; the correct connection is described on — p. 27,
§3.1.7.
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See the following Tables and Figures for the exact location and type of the relevant connec-

tions.
' NOTICE:
° This manual describes single stream installation.
In case of a multi-stream installation, use the connectors of the corresponding
stream according to Figure 19.
Figure 19 K/IL]tiTsaeTar; E&aﬁaﬁo; 7777777777777777777777777777777777
1 Stream 1
2 Stream 2
3 Stream 3
4 Stream 4
D-sub A
D-sub B
Table 3 37-pin connector (Flow-X/P)
Connected device Terminal | Flow-X/P F!ow-X/P
ID connector | pin
Serial Com Port 1 Gas fl t TRxt XA 1
erial Com Po as flow meter
' W TRx- X1A 2
+ X1A 32
Analog/HART Input 1 Pressure transmitter
e/ Pu u e X1A 33
Temperature trans- |+ X1A 34
Analog/HART Input 2 mitter : XA 35
24V out p X1A 5
0V common ressure or.tempera- 1A 9
ture transmitter
0V common X1A 11
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Table 4

39-pin connector (Flow-X/S)

Connected device Terminal | Flow-X/S Fl-OW-X/S
ID connector |pin
. TRx+ X1B 32
Serial Com Port 1 Gas flow meter TR X1B 33
_ + X1B 11
Analog/HART Input 1 Pressure transmitter |- X1B 12
Temperature trans- |+ X1B 13
Analog/HART Input 2 mitter B X1B 14
24V out . X1A 1
5V common ressure or'tempera- 1A 2
ture transmitter
0V common X1A 4
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3.3.7 37-pin D-sub connectors

The mounted connectors are female (pin schedule — page 37, Figure 20), so a connecting
cable must have male connectors.

Table 5 37-pin D-sub connector A pin-out Flow-X/P
A-connector

Pin | Function Pin | Function

1 |COM1 - | Sig+| Tx+ [1]

2 |COM1Tx | Sig-| Tx- [1] 20 |Digital 4

3 |COM1 -| - |Rx-I[1 21 |0V (Common)

4 |COM1Rx| - |Rx+I[l 22 | Digital 5

5 [24Vout 23 |0V (Common)

6 |Digital 1 24 |Digital 6

7 0V (Common) 25 |0V (Common)

8 |Digital 2 26 |Digital 7

9 |0V (Common) 27 |0V (Common)

10 |Digital 3 28 |Digital 8

11 |0V (Common) 29 |0V (Common)

12 | Analog output 1 30 |Analogoutput2

13 | Analog output common 31 |Analogoutput common
14 | Analog input common 32 |Analoginput1

15 |PRT 1 power + 33 | Analoginputcommon
16 | PRT 1 signal + 34 | Analoginput2

17 | PRT 1signal - 35 |Analoginputcommon
18 |PRT 1 power - 36 |Analoginput3

19 | Analog input common 37 | Analoginputcommon

[1] RS232 | RS485 2 wire | RS485 4 wire.

Table 6 37-pin D-sub connector B pin-out Flow-X/P
B-connector

Pin | Function Pin |Function

1 |COM2 - | Sig+| Tx+ [1]

2 |COM2Tx | Sig-| Tx- [1] 20 |Digital 12

3 |COM2 -] - |Rx-11l 21 |0V (Common)

4 |COM2Rx| - |Rx+I[l 22 |Digital 13

5 [24Vout 23 |0V (Common)

6 |Digital 9 24 | Digital 14

7 | 0V(Common) 25 |0V (Common)

8 |Digital 10 26 | Digital 15

9 |0V (Common) 27 |0V (Common)

10 | Digital 11 28 | Digital 16

11 | 0V(Common) 29 |0V (Common)

12 | Analog output 3 30 |Analogoutput4

13 | Analog output common 31 |Analogoutput common
14 | Analog outputincommon 32 | Analoginput4

15 | PRT2 power + 33 | Analoginputcommon
16 |PRT 2 signal + 34 |Analoginputb

17 | PRT 2 signal - 35 |Analoginputcommon
18 | PRT 2 power - 36 |Analoginput6

19 | Analog input common 37 | Analoginputcommon

[1] RS232 | RS485 2 wire | RS485 4 wire.
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3.3.8

Table 7

Table 8

Screw terminals

These connectors are used with the Flow-X/S (Single) model.

Screw terminal A pin-out for Flow-X/S

X1A / X2A terminal strip

Pin | Function Pin Function

1 24VDC out 21 Digital 9

2 0V (Common) 22 0V(Common)

3 Digital 1 23 Digital 10

4 0V (Common) 24 0V (Common)

5 Digital 2 25 Digital 11

6 0V (Common) 26 0 V(Common)

7 Digital 3 27 Digital 12

8 0V (Common) 28 0 V(Common)

9 Digital 4 29 Digital 13

10 |0V (Common) 30 0 V(Common)

11 | Digital 5 31 Digital 14

12 |0V (Common) 32 0 V(Common)

13 | Digital 6 33 Digital 15

14 |0V (Common) 34 0V(Common)

15 | Digital 7 35 Digital 16

16 |0V (Common) 36 0 V(Common)

17 | Digital 8 37 24VDC out

18 |0V (Common) 38 0 V(Common)

19 | 24VDC out 39 24VDC out

20 |0V (Common)
Screw terminal B pin-out for Flow-X/S

X1B / X2B terminal strip

PIn | Function Pin Function

1 PRT 1 power + 21 Analog input 6

2 PRT 1 signal + 22 Analog input common
3 PRT 1 signal - 23 Analog output 1

4 PRT 1 power - 24 Analog output common
5 Analog input common 25 Analog output 2

6 PRT 2 power + 26 Analog output common
7 PRT 2 signal + 27 Analog output 3

8 PRT 2 signal - 28 Analog output common
9 PRT 2 power - 29 Analog output 4

10 |Analoginput common 30 Analog output common
11 | Analoginput 1 31 0V (Common)

12 |Analoginputcommon 32 COM 1 - | Sig+| Tx+ [1]
13 |Analoginput 2 33 COM 1Tx| Sig- | Tx- [1]
14 | Analoginput common 34 COM1 -| - |Rx-[1]
15  |Analoginput3 35 COM1Rx| - | Rx+ [l
16  |Analoginput common 36 COM 2 - | Sig+| Tx+ 1]
17 | Analoginput4 37 COM 2 Tx| Sig- | Tx- [1]
18 | Analoginputcommon 38 COM2 -| - |Rx-[1]
19 |Analoginput5 39 COM2Rx| - | Rx+ (1l
20 |Analoginputcommon

[1] RS-232 | RS-485 2 wire | RS-485 4 wire
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339 9-pin D-sub connectors (serial communication)

These connectors are only available on the Flow-X/P model. They connect to the three serial
COM ports of the display module. The connectors on the Flow-X/P are male (— Figure 20). A
connecting cable must have a female connector.

The 9-pin D-sub male connectors have the following pin connections.

Table 9 9-pin D-sub connector pin connections for Flow-X/P
Pin |COM 1 COM2/COM3
RS232 only RS232 | RS485 (2-wire) | RS485 (4-wire)
1 -1 - | Rx-
2 |Rx Rx| - |Rx+
3 |Tx Tx | Sig-] Tx-
4 - | Sig+| Tx+
5 |0V ov
6
7 |RTS
8 |CTS
9
Figure 20 B;ug (;);ngcﬁrs 7777777777777777777777777777777777777
37-pin female 9-pin male
19 1 1 5
\oooooototootoooooty
Q0000 Q0QQQOOQQQ QOO0 Qo0
a7 20 g 9
3.3.10 Ethernet

The Flow-X/P flow computers provide two standard RJ45 Ethernet connections.

Whether or not these Ethernet plugs can be used for communication depends on the soft-
ware configuration. When the corresponding flow module operates autonomously, so not in
a multi-module configuration, the two Ethernet connections can be used to communicate
with the flow module. This is also true when the flow module is the “first” flow computer in a
multi-module configuration. “First” means first in the software application, which does not
necessarily correspond with the physical position within the rack.
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3.4

3.4.1

Figure 21

Figure 22

Figure 23

3.4.2

Connection diagrams

Ground wiring

The SICK Flow-X flow computer uses the following separate ground connections:

® one common ground for the power supply and the digital signals (“0 V")

® one isolated common ground for the analog inputs (“Analog input common”)

® one isolated common ground for the analog outputs (“Analog output common”)
® chassis ground (through the chassis grounding screw)

24V Primary
ov

24V Secondary
ov

8-pin power supply
(external) terminal block

The separate common ground for analog inputs and analog outputs accommodate for
applications with isolated (floating) analog signals.

Isolated analog signal ground

Analog input Analog output
common connection common connection

Isolated analog input Isolated analog output
common common

If no isolated analog signal ground is available, then the analog input and/or output com-
mon ground must be connected to the common ground (O V).

Common analog signal ground

Analoginput Analog output
common connection common connection
0V connection 0V connection

Fuses
Each analog and digital I/0 channel is protected for over-voltage and over-current by a poly-
fuse that resets automatically a few seconds after the fault situation has cleared.

The 24 V DC power supply is protected by a polyfuse as well, which is rated Iy5x 2.2 A and
Vinax 30 V DC.
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343

Figure 24

Digital signals

Each Flow-X/M module provides 16 general-purpose digital channels that are all sampled
and processed at 10 MHz.

Each channel can be individually and independently configured as one of the following type
of digital I/0:

Digital input

Digital output

Pulse input

Time period input (typically used for densitometers)

Pulse output (for driving electro-mechanical counters)

Detector input (for meter proving)

Prover bus output (to support separate prover flow computers)

The following schematic illustrates the electrical circuit as used for each digital signal:

Digital channel circuit

[1I.).|.g|1tgi . ! Unfiltered signal
Vief L (used for all type of inputs)

12,35,

or12V Debounce

filter

Filtered signal
(used for digital input only)

Terer

ov o~

Each digital channel has two field terminals, one terminal for the signal itself and one
ground terminal. The ground terminal is only to be used when required by the application.
All ground terminals are internally connected to the main power return terminal.

Each digital input channel supports two threshold levels for signal activation.

For digital channels 1 through 8 the threshold level is selectable between 1.25V and 12V
and for channels 9 through 16 between 3.75V and 12 V. The default is 12V for all 16
channels.

An 8 ms debounce filter is used to filter on digital status input signals, such as valve posi-
tions. Both the unfiltered and filtered signals are available in the software.

The FET is used for output signals and connects the input signal to the common ground.
When the channel is configured as an input, the FET will be left in the open state perma-
nently.
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Figure 25

Figure 26

Digital inputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

Each of the 16 digital channels of a Flow-X/M flow module can be configured to operate as
a digital input.

Digital inputs are sampled at 20 MHz, so all 16 channels can be used for fast signals such
as prover detector switches.

The digital input signal is sampled both unfiltered and with an 8 ms debounce period,
which effectively ignores any state changes shorter than 8 ms.

The digital input circuit can be either externally or internally powered.

Because the digital inputs are floating, an external pull-up resistor is required if the loop is
internally powered.

Internally powered digital input

Pull-up resistor
(min. 470 Q, typically 10 or 47 kQ)

Digital
[1...16]

ov

When externally powered, the external source should have a connection to the common
ground of the SICK Flow-X flow computer (“O V”). Only when this is not already arranged
externally, an additional connection is required as shown in the following figure. Also a pull-
up resistor may be required depending on the application.

Externally powered digital input

+V
(external)

Pull-up resistor

_,—( Digital
. 1...16]

ov

ov
(extemnal)
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3.4.5

Figure 27

Figure 28

Pulse inputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

Each digital channel can be configured as a pulse input. Depending on the type of pulse
signal a single- or dual pulse input will be allowed for each flow module. Each flow module
supports one pulse input.(single or dual).

To accommodate for different type of pre-amplifiers each pulse input channel supports two
threshold levels for signal activation. For channels 1 ... 8 the threshold level is selectable
between 1.25V and 12 V and for channels 9 ... 16 between 3.75V and 12 V. The default
is 12 Vfor all 16 channels.

Both single and dual pulse inputs are supported. In dual pulse mode, ISO 6651 pulse integ-
rity checking at level B is always enabled. Level A support (correction) may optionally also
be enabled.

It is common practice to use pre-amplifiers to condition signal level from the meter pickup-
coils. The following figures illustrate typical wiring when using pre-amplifiers.

Pre-amplifier with open-collector output

+V
(external)
Pull-up resistor Digital
[1..16]
Open-collector output
ov
ov
(external)
Pre-amplifier with voltage output
+V
(external)
Digital
Voltage [1...16]
output
ov
ov
(external)
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3.4.6 Digital outputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

Each digital channel can be configured to operate as a digital output in which case it acts
as an open collector. When the digjtal output is activated, the digital signal is connected to
the flow computer common ground.

Figure 29 Internally powered digital output
24V out >—|
Load
Digital ,—I
[1...16]
Figure 30 Ex?e:;]eﬁ I; pgvje:@(; (jTgEaToTJtBlR 777777777777777777777777777777
+V
(external)
24V out O— Load
Digital
[1...16]
ov
(external)

To connect a digital output of one SICK Flow-X flow computer to a digital input of another
SICK Flow-X flow computer an external resistor is required.

Figure 31 Connecting a digital output to a digital input
= 24Vout o
£ Pull-up resistor g
° (min. 470 Q, typically =
& 10 0r 47 kQ) 5
o Digital Digital e
[1..16] [1...16]
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3.4.7

3.4.8

3.4.9

3.4.10

Figure 32

Pulse outputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

Each flow module has pulse outputs available. These outputs can be used to increase exter-
nal flow counters. The complete definition can be done by the Flow-Xpress configuration
software.

Prover bus outputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

Each flow module has a prover bus output. The prover bus output can be configured using
the Flow-Xpress configuration software.

Analog signals

Analog inputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

Each flow module provides 6 analog inputs. Each analog input is software configurable as
4..20mA,0...20mA, 1...5Volt, or 0... 5 Volt input.

For each flow module the first 4 analog inputs can also be used as HART inputs.

The analog input circuits are floating in relation to the other type of I/0, with a single com-
mon ground shared between the analog inputs of the same flow module.

When the analog input channel is used as a mA input, the internal resistor of 250 Q is acti-
vated.

When the loop is internally powered through one of the several “24 V DC out” terminals of
the Flow-X flow computer, the common analog input ground must be referenced to the
same reference ground as the power supply as shown below.

Internally powered mA input
’|;24V out

O Analog input

signal
(0)4...20mA g _
trans. Analog input
common

ov
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When the mA loop is externally powered then the grounding method depends on whether
the application uses an isolated power supply and isolated grounding for analog inputs,
refer to section “Ground wiring”.

Figure 33 Externally powered mA input

Analog power +

(0)4...20 mA
trans. Analog input
[1..6]

) Analog input
common
Analog power -

When the analog input is configured for measuring O to 5V DC or 1 to 5 V DC the internal
resistor is disconnected and the voltage differential between the analog input terminal and
common analog input ground is measured.

Figure 34 V DC input
Analog input
[1...6]
0..5V
source
I— Analog input
common
3.4.11 Pt100 input

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

Each Flow-X/M flow module provides two Pt100 inputs.

Figure 35 Pt100 input

PRT power +
[1..2]

PRT signal +
[1..2]

Pt100
PRT power -
[1..2]

PRT signal -

f[1 2]
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3.4.12

Figure 36

Figure 37

HART inputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

The first 4 analog input circuits of each Flow-X/M flow module have an on-board HART
modem to facilitate HART communication.

The Flow-X flow computer uses an internal 250 Q resistor for its analog inputs, which is ade-
quate for HART communication.

The flow computer supports both a single HART transmitter and multiple HART transmitter
per loop.

If of a single HART device in the loop, the 4 ... 20 mA signal is measured in parallel and
available in the software.

HART loop (single transmitter)
( ;24 Vout

Analog input

signal

(0)4...20mA

trans. Analog input

common

ov

HART loop (multi-drop)
’I; 24V out

QOQQ

Analog input
signal
4..20mA .
trans. Analoglnput
Multidrop common

ov

In systems with HART inputs where a separate external analog input common
is used, it is required to connect the analog input common and the O V with a
50 uF capacitor in-between.
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3.4.13

Figure 38

Figure 39

Barriers

When devices are located in a hazardous area, safety barriers are required. For analog
inputs, selected MTL Barriers have been tested with Flow-X/M. Other brands may work as
well, but a test is recommended. Below schematics provide application examples that have
been proved to function.

In all cases, refer to the barrier and device documentation to ensure proper application of
barrier and field wiring.

MTL Barrier
7787+c

Analoginput
[0...6]

4..20mA 1..5V

power -

Above figure shows a 4 ... 20 mA transmitter, externally powered. The barrier is MTL, type
7787+. The Flow-X/M is configured as 1 ... 5 V input, requiring an external precision resis-
tor of 250 Q to convert the 4 ... 20 mA into 1 ... 5 V. If the flow computer is configured as
4 ... 20 mA, the resistor must be omitted.

MTL Barrier
7755ac

PRT power +
[1..2]

PRT signal +

[1..2]
S PRT -
% MTL Barrier (1 p2(>]wer
e 7755ac

PRT signal -

1..2]

The above figure shows a 4-wire PRT-application with 2 MTL 7755ac barriers.
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3.4.14 Analog outputs

CAUTION:

A When connected to a device that resides in a hazardous area, safety barriers or
galvanic isolators may be required to be interposed between the device and
the SICK Flow-X flow computer.

Refer to the device documentation for adequate information.

The 4 ... 20 mA analog output circuits are floating in relation to the other type of I/0, with a
single common ground shared between the analog outputs of the same flow module.

Figure 40 Analog output

Analog output
Load [1...4]
(max. 650 Q)
Analog output
common

Below figure shows a 4 ... 20 mA control in a hazardous area, separated from the safe area
by an MTL barrier type 7728+.

Figure 41 Analog 4 ... 20 mA control with barrier

Analog output
O MTL Barrier [0..4]
‘, 4..20mA
O Analog output
4..20 mA = common

trans.
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3.5 Serial interfaces

Each Flow-X/M flow module provides 2 serial ports. Furthermore the Flow-X/P provides an
additional 3 serial ports. Each serial port is capable of either RS232 or RS485 communica-
tions, with the exception of COM1 of the Flow-X/P display module which is RS232RS232
only.

For RS232 communications 3 terminals are used: Tx, Rx and O V. Hardware Flow control is
not supported (except for COM1 of the Flow-X/P display module which does support flow
control).

Figure 42 RS232 connection

Rx O——OTx

Rx

external
=

Flow-X

Gnd O————00V

For RS485 communications both half-duplex (2-wire) and full-duplex (4-wire) modes are

supported.
Fgwed3  RSA85 comections o
2-wire connection 4-wire connection
Tx/Rx+ Tx+ Rx+ Tx+
_ Tx/Rx- O———OTx- _ Re Tre
e X 5 o >
£ < g 0
2 3 s B
® Rx+ - & T+ O—ORX+ =

B . Fora 2-wire RS485 connection, the Tx+ and Tx- terminals must be connected,
while the Rx+ and Rx- terminals may remain unconnected (no need for
jumpers).

ALy
TN

RS485 connections need terminating resistors to reduce voltage reflections
that can cause the receiver to misread the logic level.
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Flow-X

4 Commissioning

Device settings

Connecting devices with HART protocol
Connecting analog devices
Configuration and connection check
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4.1 Device settings
Device settings can be changed via the touchscreen of the Flow-X flow computer, the inte-
grated web server of the Flow-X flow computer or the integrated screen of the module used.
Menu navigation is identical on all variants.

Alogin is required if settings are to be changed using the menu of the Flow-X flow computer
or using the integrated web server.

1 Touch or click the "Login" button.

Fig. 44 "Login" menu of the Flow-X flow computer

SICK § @ ENGLISH n UNLOCKED @ 11:55

@ * aa Login LOgin

Login

2 Enter your username and the associated password.

User name Password Pin code Security level
operator sick 000123 500
tech tech 000789 750

3 Confirm with "Login".
If changes are to be made using the module screen, login with your pin in the "Login" menu.

Fig. 45 "Login" menu of the module screen
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4.2 Connecting devices with HART protocol

» Connect the transmitters as described in chapter "Electrical Installation".

42.1 Pressure transmitter

1 Go to Configuration/Run/Pressure.
2 Set "Meter pressure input type" to "HART".

Fig. 46 Configuration/Run/Pressure
SICK § ® ENGLISH b UNLOCKED @ 09:16
@ 4+ €« &
PRESSURE
Pressure 10F 2
Meter pressure 25.0000
Meter pressure Keypad value
Meter pressure input type HART

3 Go to I0/Diagnostics/Analog inputs.
4 The value of "Analog input 1 value" must be approx. 4 mA.

®
+1 Please note: Minor deviations are possible.

Fig. 47 10/Diagnostics/Analog inputs

SICK B e ENGLISH ' UNLOCKED @ 09:17

® 4 €« & &

ANALOG INPUTS

Analog inputs 10F 4

Analog input 1 input value 4.000 mA

422 Temperature transmitter
1 Go to Configuration/Run/Pressure.
2 Set "Meter Temperature input type" to "HART".
3 Goto 10/Diagnostics/Analog inputs.
The value of "Analog input 2 value" must be approx. 4 mA.

[
+1 Please note: Minor deviations are possible.
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4.3

43.1

Fig. 48

Connecting analog devices

Pressure transmitter

1 Go to Configuration/Run/Pressure.
2 Set "Meter pressure input type" to "Analog input".

Configuration/Run/Pressure

SICK B @ ENGLISH ' UNLOCKED @ 09:05

D 4 € &, admin (2000)

PRESSURE

Pressure 10F2
Meter pressure 0.0050

Meter pressure Analog input

Meter pressure input type Analog input >

3 Go to 10/Diagnostics/Analog inputs.
The value of "Analog input 1 value" must be between 4 mA and 20 mA.

Check whether these are error values defined by the device and check the function of the
transmitter if this is not the case.

Adapting the scale in the flow computer to the working range of the transmitter

1 Go to 10/Configuration/Analog inputs.

2 Set"Analog input 1 full scale" to the maximum value of the measuring range of the pres-
sure transmitter.

3 Set"Analog input 1 zero scale" to the minimum value of the measuring range of the
pressure transmitter.
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Fig. 49 10/Configuration/Analog inputs

SICK § e ENGLISH b UNLOCKED @ 10:09

@ * ‘ asa 2dmin(2000)

ANALOG INPUTS

Analog inputs 10F6
Analog input 1 tag - »
Analog input 1 input type 4-20 mA »
Analog input 1 averaging Arithmetic mean >
Analog input 1 full scale 100 »
Analog input 1 zero scale 0 »
Analog input 1 high fail limit 102.5 »
Analog input 1 low fail limit -2.5 »
Analog input 1 high fail limit 20.400 mA

Analog input 1 low fail limit 3.600 mA

v a

43.2 Temperature transmitter
1 Go to Configuration/Run/Pressure.
2 Set "Meter Temperature input type" to "Analog input".
3 Go to 10/Diagnostics/Analog inputs.
The value of "Analog input 2 value" must be between 4 mA and 20 mA.

Check whether these are error values defined by the device and check the function of
the transmitter if this is not the case.

Adapting the scale in the flow computer to the working range of the transmitter

1 Go to 10/Configuration/Analog inputs.

2 Set"Analog input 2 full scale" to the maximum value of the measuring range of the tem-
perature transmitter.

3 Set"Analoginput 2 zero scale" to the minimum value of the measuring range of the tem-
perature transmitter.
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4.4

44.1

Fig. 50

Fig. 51

Device configuration and connection check

FLOWSIC600

Checking the communication status
1 Goto Communication/FLOWSIC600 Flow meter/FLOWSIC600 Communication.
2 Check the "Communication status*:

When the "Communication Status" is set to "OK", the correct device ID has already been
set on the flow computer.

Communication/Flowsic600 Flow Meter/FLOWSIC600 Communication

SICK § e ENGLISH n UNLOCKED @ 09:29

@ * ‘ &, admin (2000)

FLOWSICE00
COMMUNICATION

FLOWSIC600 Communication 10F1
Modbus server/slave ID 1 »
Communication status OK
Query 1 status OK
Query 2 status OK

Changing the device ID

1 Go to Communication/FLOWSIC600 Flow meter/FLOWSIC600 Communication.
2 Change the "Modbus server/slave ID" to the device ID set in the device.

3 Check the communication status again.
4

If necessary, check the communication protocol used (SICK MODBUS ASCII for FLOW-
SIC600 or ASCII for the Flow-X flow computer).

Changing the protocol type is possible only via the MEPAFLOWG600 CBM software for
FLOWSICG00 or via the Flow-Xpress software for the flow computer.

For more information, see Section "Configuration with MEPAFLOWG600 CBM".

5 Inmenuitem "Flow rates", check whether the flow computer receives data from the gas
flow meter under "Gross volume flow rate".

These must match the flow rate indicated by the gas flow meter.

Menu "Flow rates"

SICK B e ENGLISH h UNLOCKED @ 11:19
@ * ¢ &, admin (2000)
FLOW RATES
Flow rates 10F 2
Flow direction Forward

Gross volume flow rate

10.73
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6 Go to Communication/Flowsic600 Flow Meter/Flowsic600 Path Data.
7 Check whether there are data on the individual paths.

Fig. 52 Communication/Flowsic600 Flow meter/FLOWSIC600 Path data

SICK § @ ENGLISH s UNLOCKED @ 09:33

@ ’ ‘ aa admin (2000)

FLOWSICE00 PATH
DATA

FLOWSIC600 Path data 10F 4
Velocity of sound path 1 346.405
Velocity of sound path 2 346.347
Velocity of sound path 3 346.390
Velocity of sound path 4 346.161
Gas velocity path 1 0.580
Gas velocity path 2 0.755
Gas velocity path 3 0.621
Gas velocity path 4 0.579

4.42 Pressure transmitter

443 Checking the communication status

1 Goto Communication/Pressure Hart/Pressure Communication.
2 Check the "Communication status*:

When the "Communication Status" is set to "OK", the correct device ID has already been
set on the flow computer.

Fig. 53 Communication/Pressure Hart/ Pressure Communication

SICK § ® ENGLISH B UNLOCKED @ 11:06

D 4 @« & Loon

PRESSURE COMMUNICATION

Pressure Communication 10F1
Hart slave ID 3
Communication status OK

Query 1 status OK

Query 2 status OK

Changing the device ID
1 Goto Communication/Pressure Transmitter/Pressure Communication.
2 Change the "HART slave ID" to the device ID set in the device.
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3 Check the communication status again.
4 Go to "Live Values/Run".

5 Check whether the flow computer receives data from the pressure transmitter under
"Meter pressure".

Fig. 54 Menu "Live Values/Run"

SICK B ® ENGLISH B UNLOCKED @ 11:11

® 4+ € & L

RUN

Run 10F 3
Meter temperature 25.3498

Meter temperature HART / Modbus

Meter pressure 1.0183

Meter pressure 0.0050

Meter pressure HART / Modbus

Changing the measuring mode

Depending on the measuring mode of the pressure transmitter, it is necessary to alternate
between overpressure measurement and absolute pressure measurement in the Flow-X
flow computer.

1 Go to Configuration/Run/Pressure.

2 Change the "meter pressure input units" to "absolute" or "gauge", depending on the
transmitter configuration.

3 If anything is unclear, check the transmitter configuration.
Note: The reference value of the ambient pressure is 101.325 kPa.
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Fig. 55 Configuration/Run/Pressure
SICK § e ENGLISH ‘n UNLOCKED @ 10:05
@ * * asa 2dmin (2000)
W 1/ PRESSURE
Pressure 10F 2
Meter pressure 0.0000
Meter pressure HART
Meter pressure input type HART [
Meter pressure input units [[]
Meter pressure analog input
module Local module »
Meter pressure analog input 2 »
channel
Meter pressure HART internal
device nr L 0 r
Meter pressure HART variable [i] 1 »
Meter pressure fallback type Last good value »
444 Temperature transmitter

Checking the communication status
1 Go to Communication/Temperature Transmitter/Temperature Communication.
2 Check the "Communication Status“:

When the "Communication Status" is set to "OK", the correct device ID has already been
set on the flow computer.

Changing the device ID

1 Go to Communication/Temperature Transmitter/Temperature Communication.
Change the "HART slave ID" to the device ID set in the device.

Check the communication status again.

Go to "Live Values/Run".

Check whether the flow computer receives data from the temperature transmitter under
"Meter temperature".

o WN
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445

Fig. 56

Clearing log files and reports

After the start-up of all devices, it is recommended to clear the event logs and reports cre-
ated during the commissioning in the Flow-X flow computer.

Select and confirm "Reset totals", "Clear reports", "Clear archives" and "Clear print-queue”.

System/Reset

SICK B ® ENGLISH

@ 4+ @«

STEM / RESET

Reset

Reset and Clear

RESET AND CLEAR ALL

Reset totals

Reset parameters

Clear reports

Clear events

Clear archives

Clear print-queue

(i ]
Li]
[i]
[i]
]
]
[i]

n UNLOCKED @ 10:18

aa admin (2000)

10F 2

RESET AND CLEAR ALL

Reset totals

Reset parameters

Clear reports

Clear events

Clear archives

Clear print-queue
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Flow-X

5 Advanced Commissioning
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5.1

Figure 57

Flow-Xpress software

Flow-Xpress scope and versions

Flow-Xpress is the software package to configure and engineer SICK Flow-X software appli-
cations. There are two editions of Flow-Xpress:

® Standard edition: for flow computer configuration and engineering.

® Professional Edition: with which template applications can be fully developed using our
advanced spreadsheet environment.

FlowXpress configuration software

T [ErT—r—

come 1o $ICK FlowXpress SlC]{

Lot e

A Flow-X module or set of modules are configured from a laptop or computer simply via the
Ethernet interface. Configurations can be uploaded or downloaded to or from the flow com-
puter.

Flow-Xpress offers software configuration where step-by-step a flow computer configuration
is made using an Explorer-like tree. At this user level simple check-boxes and straight-for-
ward data entry fields are offered to the user.

After all applicable choices/selections have been made the flow computer configuration
can be written to the connected flow computer with a single mouse-click.

With each flow computer we ship a DVD with various, ready-to-run & metrology approved
templates for oil and gas applications, thus, a user is able to select the required application
for his or her needs.

In addition to this standard level of configuration software operation we offer additionally a
Professional Edition, containing its spreadsheet environment in which maximum flexibility
is offered for demanding end-users or System Integrators.

The configuration of the flow computer can be directly edited in the spreadsheet environ-
ment of the Professional Edition so that fully-user definable applications can be developed.

A flow computer application can be checked and tested in a spreadsheet, compared
directly with alternative flow calculation programs, tested off-line and, most importantly,
even on-line.

A further advantage of the Professional Edition is that - even without a connected flow com-
puter - the software offers a powerful and rich environment for flow calculations in a
spreadsheet with more functionality than many commercially available flow calculation soft-
ware packages.

60

Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - ©SICKEngineeringGmbH‘

Subject to change without notice



Subject to change without notice

Advanced Commissioning

5.2

521

522

523

Our standard edition is shipped with each flow computer; the Professional Edition is only
available for end-users and System Integrators who have successfully followed our dedi-
cated training program.

Note: The spreadsheet based “templates” can be seen as the firmware of our flow com-
puter. “Firmware” is the term used for the software at traditional flow computers. Since the
user can freely modify these Flow-X templates for a fit-for-purpose approach, tailor-made
firmware can be created

Software installation

This chapter describes how to install the FlowX-press configuration software to your com-
puter.

° You will need administrator rights in order to install. Refer to your system
+1 administrator if you are not sure you have these rights on the account you use.

System requirements

- Microsoft Windows 7 or higher
- Microsoft Excel Excel 2007 SP2 or higher

Installation procedure

A product CD containing the software is included with the SICK Flow-X flow computer when
it is delivered.

1 Insert the product CD into your CD-ROM drive to install the software.

2 Start the file “Flow-Xpress_Setup.exe” to install the software

3 Follow the instructions from there.

If autostart is disabled on your system, use Explorer to navigate to your CD-drive and
start setup.exe.
After installation, you will need to get a license from SICK based on the unique Machine 1D
that your computer will provide, in order to use the configuration software. Depending on
your license you may be able to run Flow-Xpress in Basic mode or also in “Professional”
mode.

Software de-installation
Software de-installation is through the Windows Add/remove programs option.
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5.2.4 Flow-Xpress Basic mode
After an application file has been opened or read from a device the following options
appear:

P Device Setup Defines the type of flow computer and the number of modules. For custom-made
applications, which contain more than one template, also the actual application
running in each module can be defined.

e POFES B Defines the communication devices and printers that are connected to the flow
= Devices computer.
' Settings Overall date/time, display and security settings.
\& Displays Shows all the operating displays including the menu structure. Existing displays
may be modified and new displays may be added.
== Languages Defines the actual translation tables. The native language of the standard appli-

cations is English. Additional languages may be added and can then be selected
on the local flow computer and on the web display.

[Fw) Parameters Shows all the parameters (i.e. configuration settings or constants) that are part
of the loaded application and that will be modifiable on the local flow computer
display and web display.

The actual values as stored in the loaded application are shown. These may be
different from the actual values as used by each flow computer.

To change a parametervalue in the flow computer you can do any of the following:

1 Modify the parameter value directly on the flow computer display

2 Enterthe Flow-Xpress Online mode and change the parameter accordingly

3 Change the value in the loaded application and write the application to the
flow computer with the option to overwrite the parameters enabled. Note that
this will overwrite all parameter values in the flow computer.

Owerwrite additional values
v |Parameters (WARMNING: &ll parameters will be overwritten)

5 Reports Shows the actual reports part of the loaded application. Modifications to existing
and addition of new reports as well as assignment of printers and definition of
report retention (archiving) periods.

ﬂ Security Shows the users part of the loaded application. Users may be added and deleted,
- provided that you have appropriate log-on level.

The actual users as stored in the loaded application are shown. These may be dif-
ferent from the actual as known by each flow computer.

To change security settings you can do any of the following;

1 Enterthe Flow-Xpress Online mode and make the changes accordingly.

2 Change the userin the loaded application and write the application to the flow
computer with the option to overwrite the security settings enabled. Note that
this will overwrite all security settings in the flow computer.

| Security settings (W ARNING: all users will be overwritken)

B Calculations Contains the user-defined calculations.

L

4 Alarming Defines overall alarm settings including the colors used on the displays for the
different alarm states.

18] Yersions Allows for version control of the applications and shows the revision history of the

loaded application.
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525

Figure 58

Flow-Xpress Online mode

The Flow-Xpress Online mode allows for modification to the flow computer parameter val-
ues and security settings on-the-fly, so without the necessity to write an application or
reboot the flow computer.

The Online mode also allows modification of the security settings for multiple devices simul-
taneously. To do this, select multiple flow computers in the “Read configuration from Flow
Computer” screen.

Flow-Xpress Online mode

¥ “How-Xpress (5] = e
Device Wiew Tooks  Help BasicMode _Professional Mode X
Devices Navigation [ Parameters
= Testking 123 1] e ‘
e
Lo ~| Parameter | Hew value | Device value | Uit | Range I
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& Flow rates\Run
B3 = o
% [+ Temperature (2 flow: rate high high limit 1 1000000 1000045 unit fhe
[+ Pressure (%) flow rate high 1000000 1000050 unit fhr
Securiey [ ¥ Density @ flow rate low 5 0 unit/he
[+ Product (%) flow rate low low limit 1 5 0 unit fhr
|+ Batch [ flow rate ROC lmit (jsec) 1 -100044 uritfhr
+ Bsw 3
= & Flow rates\Station
[+ Viscosity
[+ Period data () flow rate high high limit 1000000 uritfhe
e Proving ) Flow rate high limic 1000000 uritfhr
& Sampling () flow rate low it o uritfhe
[+ W valve control (5 Flaw rate o low limic o unit/hr
[+ Flow cortrol () flow rate ROC limit {jsec) 100000 uritfhe
|+ @ Configuration
& Metrological
(+ & System
[+ 10 9
I Pending Changes
4 Wiite All Changes to Device X, Cancel Al Changes
| i Ch 1 Al Ch
Sekting Mam: New value Device value
0 Flow ratesiRunifl o 0 nihr
7] Flow rates\Runiflow rate low low lmit 1 5 unit/hr ounihr
15 Flow rates|Ruriflow rate bigh limit 1 1000000 unitjhr 1000050 unitfhr
15 Flaw ratestRuriflow rate high high limit 1 1000000 unit/hr 1000045 unitihr
& Hew User HewUser?, New user,0,**
& Mew User Mewlser3, hew user,0,**
Ready
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5.2.6

5.2.7

Table 10

Flow-Xpress “Professional” mode
Flow-Xpress “Professional” mode provides full access to all the functions and features.

+ L] Flow-Xpress “Professional” mode requires the “Flow-Xpress Professional”
1 license.

Flow-Xpress “Professional” mode provides additional capabilities and functions such as:
define new applications consisting of one or more templates

access to the worksheets that contain all the application-specific functionality
modify, add and delete worksheets

debug flow computers on-line, i.e. looking into all the details inside the flow computer
define units en enumerations

define historical data archives

The following functions are additional to the Flow-Xpress Basic mode

E Sheets & Structures the worksheets in templates.
Templates
Hiskarical Defines the historical data archives.
J‘J [Data
[#3) Units Defines the units that can be used for the displays and reports and the conver-

sions between units.
[e3) Enumerations Defines the enumerations.

E.g. .consider the enumeration for the failure status:

0: OK

1: Fail

for a tag that uses this enumeration and that has the value 1, the text “Fail” will
appear on the display and report.

Enumeration texts are also translated when defined in section “Languages”.

Setup

The flow modules are configured through the Flow-Xpress software. This software may be
run in “Basic” mode, or, depending on your license, in “Professional” mode.
Requirements for the use of Flow-Xpress

Aspect Requirement

Operating system Windows 7 or higher

Additional software Excel 2010 or higher, language version English

Connection Standard Ethemet connection with RJ45 connector, capable of 100baseT
(100Mbit)

Hardware CD-player for software installation only (local or shared from another computer)

If you want to connect a laptop or desktop PC directly to your Flow-X model (- Figure 59), you
will need an ethernet cross cable (CAT 5), available from any computer store. If you use a
network hub or switch (— Figure 60), you may use standard Ethernet cables (CAT 5).
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Figure 59 Direct Ethernet connection without switch
Figure 60 Ethernet connection with switch
RJ45 cables
If you want to fabricate your cables yourself, please use the following information:
Table 11 Ethernet RJ45 straight cable pin-out
Ethernet Standard Cable (EIQ/TIA-568B)
Connector A Connector B
Pin | Colour Pin | Colour
1 |White/Orange 1 |White/Orange
2 |Orange 2 |Orange
3 | White/Green 3 | White/Green
4 |Blue 4 |Blue
5 |White/Blue 5 |White/Blue
6 |Green 6 |Green
7 |White/Brown 7 | White/Brown
8 |Brown 8 |Brown
Table 12 Ethernet RJ45 cross cable pin-out

Ethernet Cross Cable (EIQ/TIA-568A and B)

Connector A Connector B

Pin Colour Pin Colour

1 White/Orange 1 White/Green

2 Orange 2 Green

3 White/Green 3 White/Orange

4 Blue 4 Blue

5 White/Blue 5 White/Blue

6 Green 6 Orange

7 White/Brown 7 White/Brown

8 Brown 8 Brown
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Figure 61 Pin Position

5.2.8 Configuration Sheet

The SICK Flow-X has the following capabilities:
Supports both single meter runs and meter stations consisting of several meter runs.
Support of SICK ultrasonic gas flow meters
Supports output of flow rate / total through analog, HART or Modbus signal
Analog, HART and Modbus options for live inputs
Last good, keypad and fallback options for failing input signals
Automatic switching from HART to analog signal in case of HART failure
Automatic use of backup signal for installations with an additional pulse output
Data valid input (in combination with a pulse input)
One or two gas chromatographs both on stream and station level
Meter body correction for pressure and temperature
Remote gas composition through Modbus both on stream and station level
Process inputs for density, base density and specific gravity
Selectable meter factor and meter K-factor interpolation curves (12 points)
Hourly and daily totals and averages of in-use as well as input data
Additional 2 freely definable periods for totals and averages

Several compressibility algorithms for line and base conditions: AGA-8, ISO-6976,
SGERG, NX-19 and GPA-2172

Built-in support for SICK ultrasonic flow meters and turbine meters
Built-in support for ABB, Siemens, Yamatake and Daniel gas chromatographs

User-definable HART and Modbus interface to any other type of flow meter and gas
chromatograph

AGA-10 for velocity of sound verification
Cross-module I/0 sharing

Indication of total rollover on reports

Indication of input override / failure on reports
Diagnostic display for SICK ultrasonic gas flow meters
Station functionality

Forward and reverse totalizers and averages
Maintenance totalizers
Accountable/non-accountable totalizers

Remote station functionality
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5.3

53.1

Figure 62

Figure 63

Flow-X applications

A SICK Flow-X flow computer is loaded with a SICK software application that is loaded by all
the flow modules and also by the panel module. The software application consists of 1 or
more application templates and optionally 1 or more communication drivers.

® An application template contains all the calculations, logic, display and reports for a typ-
ical application, e.g. a gas metering system.

® A communication device defines the communication interface for one particular com-
munication device, e.g. an ultrasonic flow meter or a gas chromatograph. Both applica-
tion and communication templates may have their own displays.

Application templates

Each Flow-X/M flow module processes one application template, where each template cov-
ers one meter run. Modules part of the same flow computer may process the same applica-
tion template or different templates.

Consider the following example: a flow metering skid consisting of 3 meter runs and an inlet
header with common process equipment (e.g. a densitometer or a gas chromatograph).

________ L s 2 © 09 ﬁ

CHER ? @@

- -

@

-
—®

Global

The assignment the application template (“Gas_Metric” in this example) would be as fol-
lows in case of a Flow-X/P3.

Flow-X/P template assignment

Type: G’ Flow-%{P (Panel} |~ | Module count: | 3|5

Modules ame Template
@- Panel (Mone)
i Module 1 Gas_Metric
| Module 2 Gas_Metric
| Module 3 Gas_Metric
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53.2

53.3

Communication devices

Communication templates are used to setup communication between the flow computer
and external devices.

The Flow computer is able to communicate with any device that supports the HART and/or
the Modbus protocol.

For each type of communication device (HART, Modbus and others) a separate communi-
cation template is used. A communication template contains the actual communication
details such as data addresses, data block and register sizes etc. for the particular device.

A communication template may also contain additional calculations and logic. Furthermore
communication templates may provide additional displays and reports to the flow computer
configuration that show any data of the device.

Using separate communication templates has the advantage that new communication
devices can be added to the configuration without having to modify the application tem-
plate itself.

For HART devices a generic communication template is provided that can be used for all
HART devices.

Data hand-off

To provide flow computer data to external systems, e.g. a central SCADA system, a DCS or a
supervisory computer, communication templates of type Modbus Slave and Server can be
used.

The standard applications provide a Modbus communication sheet named “Tag list” that
contains all relevant data. It can be used both for Modbus Ethernet (TCP/IP) and serial
communication.

Standard applications

SICK provides application and communication templates for the Flow-X flow computer that
are under revision and quality control of SICK. These templates provide most if not all func-
tionality required in the majority of all the flow computer applications. One application tem-
plate can be loaded in each Flow-X/M flow module.

The SICK application templates provide extensive functionality of which only a part will be
applicable to actual situation. For this purpose the SICK application templates provide a
display called Main Setup that controls which parts of the application are actually used and
which are not. The displays for the non-active application parts are automatically hidden.
For a detailed description of the standard application templates, refer to the corresponding
section of the Flow-X Application Manual.

ALy

< own application and communication templates, provided that you are autho-

\‘@’/,_ Besides of the templates provided by SICK, you can also set up and use your
rized to use “FlowXpress Professional”.

68

Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - ©SICKEngineeringGmbH‘

Subject to change without notice



Subject to change without notice

Advanced Commissioning

5.4 Writing an application to a device

This chapter describes how to write an application to a Flow-X device.
The procedure is as follows:

1 Connect an Ethernet cable between your computer and the Flow-X
2 Set up your computer’s Ethernet port.

Make sure the IP-address of your computer’s Ethernet card is in the same range (but not
equal to) the IP-address of the corresponding Ethernet port of the Flow-X

3 Open the application file in Flow-Xpress (Flow-Xpress — Open File...).

4 Load parameter file (if available) in Flow-Xpress (Flow-Xpress — Parameters, Load).
If no parameter file is loaded the default parameter set will be used.

5 Write the application to the device (Flow-Xpress — File, Write to device...).

»  Flow-Xpress starts compiling the application. When this has been finished, Flow-Xpress
shows a list of all available Flow-X devices on the network.

=3 “Write application to Device(s)...

Select device[s]
Select one or more devices ko which the application shall be written,

34 Search P Recently used | ¢ Favarites | ale Specify...

% @ ¢ @Refresh

‘ersion Status

lIII
|I|I
lIII
lIII
G’ 00:50:C2:63:0,., 10.0.0.240 Flow-¥ Schieplus.xls 1.0.1.1245 l|||
d all

i
EEEBE

E=

Mext = Cancel

6 Select the device you want write the application to and click “Next >”.

' » Be sure the application has been configured for the right device setup
(Flow-X — Device Setup).

An application can only be written to a device with the same device setup.

In case of a Flow-X/P the application should be written to the panel (X/P) itself,
not to the individual modules. The panel will distribute the application to the

modules.
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7 Select write options and click “Write”.

1 “Write application to Device(s)...

Write to selected device(s]

Flease review the selected devicels) before proceeding, If wou are unsure about overwriting press 'Back’ or 'Cancel' otherwise press "Write' to start writing the
current application,

Marme Application ersion Stakus
c required)
Mew Configuration Device Info [ | Farce Restart
Application:  Liquid_USC_1.0.6{3).xls Application:  Liquid_Metric_1.0.6.xls
App-Wer 1.0.5 App-Ver: 1.0.6
App-Time:  26/10/2010 10:09:52 App-Time:
Version: 1.0.6.1457 . Version: 1.0.5.1426
.
Orverwrite Options: Mame: Test device
@) [|Parameters Address:  10.0.0.207
8 [users Status: Ready {Restart required)
néyi []CoM Port settings ) The device needs to be restarted in order to apply the changes.

< Back Cancel
Parameters If selected, the configuration parameters from Flow-Xpress are written to the
Flow-X as well, overwriting the parameters in the Flow-X.
Users If selected, the security settings (user names, passwords, etc.) from Flow-Xpress
are written to the Flow-X as well, overwriting the settings in the Flow-X.
COM port settings If selected, the COM port settings (baudrate, databits, etc.) from Flow-Xpress are
written to the Flow-X as well, overwriting the settings in the Flow-X.

NOTICE:

If you select one of these options (Parameters / COM-port settings / Users), the

existing configuration parameters and settings in the Flow-X are overwritten

with the parameters and settings of the application.

» Only use these options if you are sure you want to use the parameters and
settings from the application instead of the existing parameters and set-
tings in the Flow-X.

8 Enter administrator user name and password.

) The administrator user name and password of the current application in the
"'1 Flow-X must be entered, in order to allow the existing application to be over-
written by the new one.

»  Now the application is written to the Flow-X.

» Depending on the type of modifications that have been made relative to the existing
application and settings, the Flow-X reboots and starts the new application.
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5.5 Reading an application from a device

This chapter describes how to read an application from a Flow-X device
The procedure is as follows:

1 Connect an Ethernet cable between your computer and the Flow-X
2 Set up your computer’s Ethernet port.

Make sure the IP-address of your computer’s Ethernet card is in the same range (but not
equal to) the IP-address of the corresponding Ethernet port of the Flow-X.

3 Start Flow-Xpress and select “Read from device...” (Flow-Xpress — File, Read from
device...).

»  Flow-Xpress shows a list of all available Flow-X devices on the network.

W “Read application from device...

Select device
Select the device {or specific network connection) From which the application will be read.

34 Search P Recently used I 5,¢ Favorites I ale specify... |

Ii | @ ¢ | @ Refresh

ame Address Application ‘ersion Skatus

10.0.0,207 Liquid_Metric_1.0,6.xls 1.0.5.1426

<Back | Mewkr | Cancel

4 Select the device you want to read the application from and click “Next >".

»  Flow-Xpress reads the application from the selected device. It creates a folder in \My
Documents\Flow-X\Received and saves a copy of the application and associated param-
eter and security files into that folder.

5 Load the application.

» By clicking the “Continue” button, the application is loaded into Flow-Xpress. The param-
eter and security files are loaded as well. After this you might save the application to a
different location, or with a different file name. By doing this, the parameter and security
files are included as default settings in the application file.
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5.6 Setting up the device

This chapter describes how to set up a new flow computer configuration based on the SICK
Gas metric application templates

5.6.1 Overall setup procedure
The overall setup procedure for a Flow-X flow computer consists of the following steps:
1 Setting up Ethernet The Flow-Xpress configuration software uses
Ethernet to communicate with the flow computer.
2 Setting up the display The brightness of the LCD display of each flow

module can be changed if required. Also the
Flow-X/P touch screen can be re-calibrated if
required.

3 Setting up the communication bus | For the Flow-X/P the internal communication bus
needs to be set up manually

4 Setting up the flow computer By means of the Flow-Xpress software the actual
application application is written to the flow computer. This
may be one of the standard applications, e.g.
Gas_Metric or a custom-made application. Appli-
cation files can be read from disc or from a flow

computer.
5 Setting up the flow computer Once the actual application is loaded the actual
device Flow-X flow computer device needs to be defined

in Flow-Xpress, e.g. a Flow-X/P3 will be of type
Flow-X/P with 3 modules.

6 Setting up HART devices Each flow module provides 4 HART inputs.

7 Setting up communication devices | Communication with host devices and field and
control equipment need to be set up in
Flow-Xpress. The available communication drivers
may differ for each application.
8 Setting the application parame- Each application will have its own set of parame-
ters ters (also called “configuration settings” or “con-
stants”). For the standard applications all parame-
ters are described in the corresponding manual.

9 Setting up security By default the flow computer uses 3 generic users

called “Operator, “Engineer” and Administrator”.

Other users may be added.

10 Setting up printers and reports The flow computer stores all its reports internally

also when no printer has been defined.

11 Add user-defined displays The flow computer provides an extensive set of

displays. You can add any number of displays to

the set of standard displays.

12 Add user-defined calculations Additional data points, alarms and logic can be

added through so-called “Calculations”.

13 Writing the application to the flow | After the initial setup has been completed in
computer Flow-Xpress the application can be stored and

written to the flow computer.
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5.6.2 Setting up Ethernet

Flow-Xpress software uses Ethernet to communicate with the flow computer. Additionally
Ethernet can be used for communication with a host computer and other field and control
equipment. It may also be used for network printing and remote web access.

:\‘ : ’c_ The flow computer has 2 independent Ethernet ports. The flow computer is only
2\ /< able to access or communicate with devices that are in the same IP range /
subnet mask of the applicable Ethernet port.

The following Ethernet settings need to be defined for both Ethernet port 1 and 2:

IP address Unique IP address

Subnet Mask  |The subnet mask is applied to the destination IP address when matching it to the value
in the network destination. When written in binary, a “1” must match and a “0” need
not match. Forexample, a default route uses a 0.0.0.0 net mask that translates to the
binary value 0.0.0.0, so bits need not match. A host route--a route that matches an IP
address--uses a 255.255.255.255 net mask that translates to the binary value
11111111.11111111.11111111.11111111, so all of the bits must match

Usually setto 255.255.255.0, causing the flow computer to be able to reach all IP
addresses “on the same subnet”.

Default Gate- | The gateway address is the IP address that the local host uses to forward IP messages
way to other IP networks. This is either the IP address of a local network adapter or the IP
address of an IP router (such as a default gateway router) on the local network segment

Usually not defined (“0.0.0.0"), typically required for VPN connections.

5.6.3 Setting up Ethernet on a Flow-X/M flow module
For each flow module the Ethernet settings are accessible through the local LCD display:

Figure 64 Ethernet settings on the LCD display

» Display — System, Network

5.6.4 Setting up Ethernet on a Flow-X/P

Ethernet setting are available on the local touch screen.
» Display — System, Network
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5.6.5 Setting up the displays

5.6.6 Setting up the display of the Flow-X/M
For each flow module the following settings are available for the local LCD display.

Number of lines on LCD

Sets the number of lines displayed on the LCD. Minimum number of
linesis 4, maximumis 8.

LCD backlight intensity

Sets the brightness of the local LCD display between 30 (lowest
brightness) and 100 (highest brightness). 100 is the default value.

Caption on LCD Enables or disables the caption (the title of the display) on top of each
page
Test LCD flash Allows for a visual test of all display pixels. Alternates between black
and white for 5 seconds
Test LCD black Shows all display pixels in black color
Test LCD white Shows all display pixels in white color
Figure 65
» Display — System, Display
5.6.7 Setting up the display on a Flow-X/P
The following settings are available for the touch screen of a Flow-X/P:
Orientation Sets the display orientation to either “Vertical” (the default) or “Horizontal”.
Re-calibrate Enables a 5-point recalibration of the Flow-X/P touch screen the next time

the device is powered up.

Carefully press and briefly hold stylus on the center of the target.
Repeat as the target moves around the screen,

» Display — System, Display
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5.7 Communication bus setup

This section describes the procedure to setup the internal communications bus for a
Flow-X/P.

' NOTICE:
° The internal communication bus needs to be setup as outlined in these proce-

dures otherwise the flow computer will not operate correctly.

The procedure to setup a Flow-X/P that contains with one or more flow modules is as fol-

lows:

1 Step 1: Install the flow modules in the Flow-X/P chassis.
Module 1 shall be inserted in slot 1 (slot closest to front panel), module 2 in slot, etc. as
indicated in the picture below.

2 Step 2: Assign consecutive IP addresses.
Assign consecutive IP addresses to Network 1 of the Flow-X/P and to all the flow mod-
ules as shown in the picture below. The Flow-X/P should have the lowest IP address (e.g.
192.168.1.5), module 1 (the one closest to the front panel) should have the same IP
address plus 1 (e.g. 192.168.1.6) etc.

Panel 4 N Y4 Y N

(Module 0) Module 1 Module 2 Module 3 Module 4

IP1:xxx.N IP1:xxXx.N+1 [IP1:xxx.N+2 IP1:xxX.N+3 | IP1:xxx.N+4

e.g. e.g. e.g. e.g. e.g.

192.168.1.5 192.168.1.6 192.168.1.7 192.168.1.8 192.168.1.9

Bus-Setup: Bus-Setup: Bus-Setup: Bus-Setup: Bus-Setup: >

Flow-X/P4 Flow-X/P4 Flow-X/P4 Flow-X/P4 Flow-X/P4 <

Bus-Address: Bus-Address: Bus-Address: Bus-Address: Bus-Address: S

Auto-detect Auto-detect Auto-detect Auto-detect Auto-detect I
L SLOT 1 Al SLOT 2 A SLOT3 AL SLOT 4 P

The network address can be set on display “System, Network” (or System, Modules,
<Panel/Module 1, ..>, Network).

' ® [f you change If the network address through a web browser you will loose

M the connection to the flow computer.

® Make sure that the last part of the subnet mask, which is typically set to
“xxx.xx.xxx.0”, allows the modules to connect to each other.

3 Set the “Bus setup” setting on the Flow-X/P
Set the “Bus setup” setting to the applicable value on the front module (Flow-X/P):

1 module: Flow-X/P1
2 modules: Flow-X/P2
3 modules: Flow-X/P3
4 modules: Flow-X/P4

The network address can be set on display “System, Bus” (or System, Modules, <Panel/
Module 1, ..>, Bus).
————————

Bus

Bus Setup Flow-X/P1
Network 1 IP Address 10.0.0.20
T Auto-detect

Bus Status Not Connected
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4 Set the “Bus setup” setting on all modules.

Perform the previous step on all the flow modules ( through the LCD, touchscreen or
web display). Use the same bus setting as on the Flow-X/P.

5 Power the flow computer off and on again.
6 Write the application.

Write the required application to the flow computer. Make sure that the application is
set up properly (refer to section Device setup in Flow-Xpress)

7 Final check.
Check that the communications bus is working properly on display “System, Bus”.

Figure 66 Checking the communication bus status
SICK  rowx Eenooio  ®EGUSH B UMOOED @ 1633
@ 4 @ aa 6 1
WOME | SYSTEM | BN
SETUR
Flow-X navigation
Bus Setup Flowe-X/P1 Bus Address —
m—— us Setup L] L a ” trect
Temperature
Module 4 o
Pressure
Dansity PERFORMANCE
Gas properties
Bus RX 424873 Bus T 234543
Period data
Historical data
Bus Errors o Bus Connections 1
Alarms
Event log STATUS
Reports
e Bus Status Li ] ok Panel Bus Status ok
Configuration
Metrologicsl R X g - n
Module Bus Status 1 ol Module Bus Status 2 Mot in Setup
System
Device Setup Module Bus Status 3 HNot in Setup Module Bus Status 4 Mot in Setup
Display
Netwcek Module Bus Status 5 Not in Setup Midule Bus Stats & Not in Setup
COM Ports

This picture is applicable for a Flow-X/P1 (= Flow-X/P with 1 flow module).
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5.8 Setting up the application

Before the flow computer can be put in operation the required application file has to be
written to it from Flow-Xpress. SICK provides standard applications that cover most of the
gas flow metering installations.

1 Start Flow-Xpress

Figure 67 Flow-Xpress startup display

T [ErT—r—

Welcome 10 SICK FloweXpress SICK

Stz vt

2 Select “Open file” under “Start Here” to open an application file from a local or network
drive.

Or alternatively:

Select “Read from Device” under Start Here to read an application file from a flow com-
puter and use that as a string point for your new configuration.

Figure 68 Flow-Xpress Basic mode main display

¥ TRP1_GasMetric_V2.0.0x15 - How-Xpress (Basic Mode) = !
File: Buld Debug  Tooks Help Onlne Mode  Professional Mode X
SANSA > i X2 IR 1N !

Navigation O} pevice Setup Langusge: |55 English ~
O Oevice Setwd | Type: [P Flow-X(P (Panel) | Module count: | 1.5 Flow- X/P1 SICK
g forts® Modues Hane
15 Sattings @ Ll

e Displays | Module 1

= Languages

(8] Parameters

< Reports
& secuty
B Carulations
[ ogging
& Alaeming

Uriks &
B Eomats

lizf) Enumerations

(18] Versions

Debugger stopped

The next step is to the setup the flow computer device.
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5.9 Device setup

1 In Flow-Xpress select Device Setup.
2 Select the Type of device.

D’ Device Wersion Management
- /.

Type: | we Flow-4)S (Singley |~

Modules = Flow-#%/5 (Single)
¥ Flo arnel)

Wil Flov-2R (Rack)

3 For the Flow-X/P (Panel): Define the actual installed flow modules.

] q’ Device Setup

D’ Device Wersion Management |

Type: U’ Flow-3{P (Panel) ||| Module count:

—!| Modules ame Template
@ Panel (Mane)
i Module 1 Gas_Metric
| Module 2 Gas_Metric

4 For applications with multiple templates: Select the applicable template for each mod-
ule.

4 This step is not required for standard applications because these contain
+1 one template only.
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5.10 Setting up HART communication

The following setup procedure applies when HART devices are connected to the flow com-
puter.

°
-|-1 Each flow module provides 4 HART inputs on analog inputs 1, 2 3 and 4.

In Flow-Xpress select Ports & Devices.

Select the Flow-X/M flow module to which the HART loop is / will be connected.

Select the HART / analog input channel to which the HART device is / will be connected.
Either select New or right-click the port and select New.

B WN =

£ Ports & Devices

Tew -

Device De:

P 0: Panel
& com col
o comz col
& comz col
< ETH

w1 Module 1
& com col
o comz col

T HARTL A

T HARTS
T HART4 A

5 Select the HART device from the pop-up list.

E Micro Mation

[E hart |

4 Select HART for generic HART communication with any HART device. This will
+1 have the flow computer read the primary variable only.

6 Define a unique name for device. This name will be shown on the flow computer display.

Add commumnication device

Flease enter the name for the communication device, e.g, "TT-10014",
or "Flow meter stream 2", for future reference

Dievice name TT-34001] e

Device tempate

Ok Cancel
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7 Define the HART slave ID of the HART device (default O) .

Settings
HARTID 1]

O . After having written the application to the flow computer, the HART slave ID can
< be changed on the flow computer display “Communications\<HART
device>\Communication”.

ALy

SICK § e ENGLISH ‘a UNLOCKED @ 10:36

@ 4 € &, admin (2000)

BT PRE § WRE #1
COMMIICATION

PT Pressure #1 Communication 10F 1
Gart slave ID 0 )b

Communication status OK

Query 1 status OK

Query 2 status OK

Multi-drop HART

Multiple transmitters can be connected to the same HART loop (i.e. analog input channel).
For this purpose the HART transmitters need to have a unique poll address that is in the
range 1..15 (so >0).

L] In multi-drop mode the HART transmitter sets its output at a constant 4 mA
+1 and only communicates digitally.

» To enable multi-drop mode assign multiple HART transmitters to the same HART port.

Configuration Properties...

Mavigation “E Ports & Devices
G] Device Setup Tew -
L-J Sheets & Drevice Description
Templates s 1 Module 1
- Parts @ ;,f com1 COM1:19200,n,8,1 (RS-232)
= Devices o comz COM2:9600,n,8,1 (R5-232)

' Settings Analog Input 4

. 1: Pressure
i Displays 2 Temperature
- P HARTE analaa Trenk 5

» Write the application to the Flow-X device.
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» For each transmitter set the HART slave ID (poll address) on the flow computer display
“Communications\<sHART device>\ Communication”.

SICK § e ENGLISH b UNLOCKED @ 10:35

® 4 € & &

PR B

PT Pressure #1 Communication 10F1
Hart slave ID 3
Communication status OK

Query 1 status OK

Query 2 status OK

In multi-drop mode the slave ID must be unique for transmitter connected to
the same HART port. The ID must be a number between 1 and 15 (so > 0).
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5.11

5.11.1

5.11.2

Setting up communication devices

The chapter applies when the flow computer has to communicate with one or more host
computers and/or devices over one of its serial COM ports or via Ethernet.

Setting up a COM port
1 In Flow-Xpress select Ports & Devices.
2 Select the COM port and make sure all settings match with the connected device.

Device: Description Configuration

G’ D...: Panel Baudrate 9600 bps
& com COM1:9600,n,8,1 (R5-232) —
& comz COMz:9600,n,8,1 (R5-232)
# i Mone
L ETH Parlty.

= 1: Madule 1 Stopfits !
@ rrm FOM1GANN 7 & 1 (RS-4R5 Powired Driver

Baudrate  Baud rate ranging from 110 to 256000

DataBits  Number of data bits 5, 6, 7 or 8.

Mode Type of electrical connection: RS232, RS485 (2-wire) or RS485 (4-wire).

RS 485 2-wire is also known as half-duplex and RS-485 4-wire is also known as
full duplex and as RS-422.

Note that COM1 of the touch screen panel (0: Panel) is a RS232 port only.
Refer to Flow-X Volume Installation manual for electrical connection details.

Parity Type of data parity bit: None, Odd, Even, Mark or Space.
If the parity bitis present but not used, it may be referred to as mark parity (when

the parity bit is always 1) or space parity (the bit is always 0).

Setting up communication with a host computer
1 Ifthe host device is connected to one of the COM-ports: First set up the COM port as
described in section “Setting up a COM port”).

2 Ifthe host device is connected to Ethernet: Make sure that the IP address and subnet
mask of the external device correspond with the flow computer settings (— page 73,
§5.6.2).

3 Select the COM port to which the device is / will be connected, then
- either select New

| Navigation FE Ports & Devices
O Device Setup Hew
= Ports & [ Description
Devices
7 Settings COM1:9600,n,8,1 (RS-232)
' Displays » )= modbus tag List
= Languages [=] modbus tag list 16 bits (Modicon compatible)

) Parameters [E]2:DCSTaglist32bit | [E]  Remote run FC (deviceNr. 101.,108)

- orright-click the port and select New.

Navigation FE Ports & Devices
P Device Setup New =
= Ports & Device
Devices [" Pansl
A Settings @ o jl
i« Displays i coms
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4 To set up Modbus communication with a host device: Select “Tag List”.
 CEFTE S—
plL FLOWSTCE00

Q. 5onic

Mt Micro Mation

M2 Panametrics

1alon Siemens GC

o 2y Text prinker (Serial)

é Graphical printer {Serial)
[ [a] S

5 Define a name for this connection (e.g. “Host connection” or “DCS”).

Add commumnication device

Flease enter the name for the communication device, e.g, "TT-10014",
or "Flow meter stream 2", for future reference

Device name Host connecti0n| e

Device tempate

Ok Cancel

6 Select the new connection underneath the COM port or Ethernet and define the Mod-
bus ID.

The Modbus ID is the Modbus Slave address for serial ports and the Modbus Server
address in case of Ethernet.

# comt COML:9600,n,8,1 (RS-232) Deviceld 2
EA 2 : Host connection Mame Host connection
# comz COMZ:9600,n,8,1 (RS-232)
# comz COMZ:9600,n,8,1 (RS-232)
L ETH
: Module 1 Settings
7 comt COM1:9600,n,8, 1 (R5-485 2-wire) MadbusID @
# comz COMZ:9600,n,8,1 (RS-232)
T HARTL analog Input 1 Type RTU
T HARTZ analog Input 2
L B P T
7 Define the Modbus type.
RTU Modbus RTU, non-Modicon compatible.

Uses the addresses and register sizes as defined on the communication sheet in the applica-
tion file. Refer to section “Modbus/Modicon compatibility compatibility “ for further details.

RTU16 Modbus RTU, Modicon compatible (16-bit register based)
To be used when the host device only supports 16-bits registers. See more details below

ASCII Modbus ASCII (uses the same type of register addressing as Modbus RTU)
:‘\ : I’*_ The actual Modbus addresses can be inspected by opening the application file
/> in Excel.
' NOTICE:
) Any change to the application file in Excel may corrupt the application.
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5.11.3

Modbus/Modicon compatibility

Depending on the selected Modbus type (RTU or RTU16) the flow computer will use either
Modicon-compatible addressing or addressing based on variable register lengths.

Option “RTU16” uses Modicon-compatible addressing based on 16-bit register size for all
data types, where option “RTU” uses the addresses as defined on the communication
sheet as part of the application file.

For example: The figure below shows query (data block) 11 starting at address 2300 of one
of the standard Modbus tag lists.

_modl_GM_Run!'l‘l’_CUR Run 1 - Meter temperature degC float
11 2301 modl_GM_Run!PT_CUR Run 1 - Meter pressure bar float
11 2302 modl1l_GM_Run!PT_CUR_ABS Run 1 - Meter pressure - atmospheric bar_a float
11 2303 modl_GM_Run!PT_CUR_GAUGE Run 1 - Meter pressure - gauge bar_g float

The data type is “float” meaning that 1 value occupies 32-bits. Suppose that the host
device wants to read out the absolute pressure value only, then the following start address
and register length apply depending on Modicon compatibility.

Modbus type Start address Number of registers
RTU (non-Modicon compatible): 2302 1
RTU16 (Modicon compatible): 2304 2

For “RTU16", the 1st float value is on 16-bit registers 2300 and 2301, the 2nd value on
2302 and 2303, etc.

° ® The Flow-X does not implicitly subtract any value (like 1 or 40001) from the
start address for Modbus requests as some Modbus devices do. It uses the
addresses as defined on the communication sheet.

® If the host device implicitly subtracts a value from the start address when
sending out a Modbus request, then you need to add the same amount to
start address that is entered in the configuration software of the host
device.

84

Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - ©SICKEngineeringGmbH‘

Subject to change without notice



Subject to change without notice

Advanced Commissioning

5.11.4 Setting up communication with external devices

1 Select the COM or Ethernet port to which the device is/will be connected, then either
select New or right-click the port or select New.

Device
P 0: Panel

& com

E 2 1 Host connection

o comz

w1 Module 1

2 Select the device from the list of the available devices.

Tag Liskt
FLOWWSTCE00
. 50nic
Micro Mation
Panametrics
Siemens GC

Text printer (Serial)

COPNEEEEE

Graphical printer {Serial)

3 Define a name for the device. This name will be used on the displays.

4 Select the new connection underneath the COM port or Ethernet and define the Mod-
bus ID.
The Modbus ID is the Modbus Slave address for serial ports and the Modbus Server
address in case of Ethernet.

# comt COMLI9600,n,8,1 (RS-232) Dewvizeld 2
EA 2 : Host connection Mam= Host connection
# comz COMZ:9600,n,8,1 (RS-232)
# comz COM3:9600,n,8,1 (RS-232)
L ETH
: Module 1 bettings
7 comt COM1L:5600,n,8, 1 (RS-485 Z-wire) MadbusID @
# comz COMZ:9600,n,8,1 (RS-232)
T HARTL analog Input 1 Type RTU
T HARTZ analog Input 2

| TP,

5 Define the Modbus type.

RTU Modbus RTU, non-Modicon compatible.

Uses the addresses and register sizes as defined on the communication sheetin the applica-
tion file. Refer to section “Modbus/Modicon compatibility compatibility “ for further details.

RTU16 Modbus RTU, Modicon compatible (16-bit register based)
To be used when the host device only supports 16-bits registers. See more details below.

ASCII Modbus ASCII (uses the same type of register addressing as Modbus RTU)
:‘\ : I’*_ The actual Modbus addresses can be inspected by opening the application file
/> in Excel.
' NOTICE:
) Any change to the application file in Excel may corrupt the application.
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Modifying the application parameters

In the previous sections it has been explained how a new application is created and how
the flow computer device itself and the external HART and communication devices are set
up.

Most other functionality is set up by application parameters, including but not limited to:

- flow meter inputs

- transmitters and PT100 elements

- factors and constants

- totalizers and averaging

- density and compressibility calculations

- etc.

The actual parameters that are available in your application depend on which application
templates have been selected (refer to section Device setup). The actual parameters with
their menu structure are explained in the related “Gas Metric Application’ manual.

All parameters can be accessed in several ways, both on-line (directly on the flow com-
puter) and off-line on your computer.

® |n Flow-Xpress: Through the list of parameters (section Parameters)
»  This will set the parameter values offline, in the loaded application.
® through the Flow-Xpress Online mode
»  This will set the values directly in the flow computer.
® Onthe LCD display of each flow module
® |n case of Flow-X/P: through the touchscreen display
® For any Flow-X flow computer: through a web browser

All methods give full control to all parameters. The only restriction is that through the LCD
display only allows for numbers to be entered but no alphanumeric characters.
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5.13.1

Figure 69

5.13.2

5.13.3

Security and Data protection

Parameter locking switch

Each flow module has a mechanical switch (parameter locking switch) that ensures that the
metrological software cannot be modified in any way through either the user interface or
the communication interfaces (serial and Ethernet).

When the parameter locking switch is enabled, it will not be possible to overwrite the appli-
cation, firmware and FPGA software in the flow computer. It will however still be possible to
read all software and data from the flow computer.

When the parameter locking switch is enabled, it will not be possible to change any configu-
ration setting or to give any control commands with security level 1000 and higher.

When the parameter locking switch is activated only configuration settings with security
level less than 1000 can be modified, provided that an authorized user has logged in. All
configuration settings that are legally relevant have a security level of 1000 or higher.
Normal operation functions such as display selection, alarm acknowledgment and report
printing are not disabled by the parameter locking switch.

Parameter switch

W &M switch

Metrological seal

The flow computer provides a bracket that can be closed and sealed. When the bracket is
closed, the parameter locking switch can no longer be accessed.

Therefore the parameter locking switch on all the flow modules needs to be enabled before
the bracket is closed and sealed.

It is not possible to dismount a flow module from the flow computer without breaking the
seal and opening the bracket.

Data protection

All software is stored on the internal storage medium. External access is only possible
through the flow computer configuration software (called Flow-Xpress). However when the
W&M switch is enabled it will not be possible to change the software in the flow module.

As an additional safety measure the flow computer applies a CRC32 checksum on the com-
plete set of software files. When any file has been changed, removed or added the software
will be rejected and the last known valid software, which is automatically backed up inter-
nally after every successful start-up, is used instead.

All parameters are stored on the internal storage medium. Direct access to this internal
storage is not possible. Instead external access is only possible through the flow computer
configuration software (called Flow-Xpress), through the LCD and web display and through
the communication interfaces.

All metrological parameters have a security level of 1000 or higher. When the parameter
locking switch is enabled, it will not be possible to edit any metrological parameter through
any interface (Flow-Xpress, user interface and communication interface), even when a user
with security level of 2000 or higher has logged in.
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Also every parameter change will be logged as an event.

All retentive and historical measurement data are stored on the internal storage medium.
Direct access to this internal storage is not possible.

It is not possible to delete measurement data manually. Instead measurement data is
deleted automatically when it has become out of date, i.e. when it is older than a configu-
rable period.

Report and event files are stored in an encrypted format and with a checksum. Historical

report and events can be previewed and reprinted through the Flow-X flow computer user
interface (LCD and web).
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5.13.4 Users, passwords and security levels
The following users and passwords are used by the standard SICK applications:
User name Password Pin code Security level
operator sick 000123 500
tech tech 000789 750
engineer FL600 011001 1000
admin SICKFLOWxX 123321 2000
' NOTICE:
) Please change the default passwords.

In Flow-Xpress users and passwords can be modified and added to the flow computer both
in online (directly in the flow computer, also for multiple flow computers at once) and offline
mode (in the loaded application file).
Each user has a specific security level. The security level determines what the user can and
cannot do with the flow computer. Each parameter has a specific security level. Only users
with at least the required level will be able to change the parameter.

Furthermore there are number of overall settings for which the security level can be set as
shown in the following figure.

Figure 70 Security settings

File View Build Debug Tools Help

Online Mode  Professional Mode X

S EH D 20|

Mavigation % Security
P Device Setup | 82 Users

Help

= Languages
(7] Parameters

<3 Reports

Eoer:isc:; I 5 Mew User | b4 | afe % Set Password |0 Set Fin
ame Full Mame Security Level | Password
[ Settings 2 administrator Adrinistrator 2000
& Displays 9 enginesr Enginesr 1000 Ak Akkkkok
9 operator Operator 500 Ak Akkkkok

m g Security Levels

% Calculations Option
B Alarming
_9 Suppress alarms
Wersions (5] Parameter seal lock
<0 ‘Write application
& Read application
_,& Write security

g Change settings
5 Printjsave reports

& acknowledge alarms

Lewvel
1000
1000
1000
1000
(nfa)
1000
1000
1000

Description

Iinimal securi el required to acknowledge alarms

Minimal security level required to suppress alarms

‘Wwhen the seal is locked, all parameters with a level higher or equal ko this setting will b...
Minimal security level required to write a new application ko the device

Minimal security level required to read an application and security from the device,
Minimal security level required to write a new security configuration to the device

Minimal security level required to change device settings (time, IP address, reset & clea...
Minimal security level required to print or save reports
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5.14

5.14.1

Figure 71

Reports & printers

o Flow-X supports both text and graphical printers both on serial and Ethernet
+1 ports.

Defining a serial text printer

1 In Flow-Xpress select Ports & Devices.

2 Select the applicable COM port and define port settings (baud rate, parity data bits, stop
bits — page 82, §5.11.1).

3 First select the COM port, then select “New” (or right-click and select “New”), and then
select either “Text printer (serial)”.

Serial printer settings

How-Xpress - Gas_Metric_1.0.4. s

File View Build Debug Tools Help Online Mode  Professional Mode X
= SH a2 b3
Mavigation “E Ports & Devices Help
G] Device Setup )(
e Ports & Device Description Control Characters -
Devices o 0 Panel End Of Report characters w04
ff‘ Settings néyi COM1L COM1:9600,n,8,1 (RS-232) Init string
) (,éfi COM2 COMZ2:9600,n,8,1 (R5-232) Mews Line characters Y ®ODYROA
i Displays &, Mew Printer  Text printer (Serial) Mext Page characters W RIO0C
= Languages néyi COM3 COM3:9600,n,8,1 (R5-232) Event printing -
% ETH i Fal
(%] Parameters == Print alarms alse
= 1t Module 1 Print all events False
<3 Reports néyi COM1 COM1:9600,n,3,1 (RS-485 Z-wire) Print parameter changes False
8 secury i comz COMZ:9600,n,8,1 (RS-232) T el F——
T HARTL Analog Input 1 = "
B Calculations = HarT2 fnalog Input 2 eneral et orinter (Serial
2 Alarmi R TS fnalog Input 3 Description exl pl:ln er {Serial)
arming o Mame New Printer
T HART4 Analog Input 4 5
[11] versions Settings B
Encoding CP1252, Latin 1, Windows
PageHeight (1]
Pages False
Pagewidth 80
UseDsR False

4 If required: Change the settings for the printer.

End Of Report characters Hexadecimal sequence code at the end of the report

Init string Hexadecimal sequence code to initialize the printout

New line characters Hexadecimal sequence code for a new line

Next page characters Hexadecimal sequence code at the end of the page

Print alarms Automatically prints alarms to the printer

Print all events Automatically prints events to the printer

Print parameter changes Automatically print parameter changes to the printer

Time format Time format used for printer alarms, events and parameter changes.

Description Description of the printer

Name Name of the printer as it appears in Flow-Xpress when selecting the printer or
referring to the printer from the application.

Encoding Sets the Code Page. The default code page is Cp1252 US English. Set a differ-
ent code page when non-English characters need to be printed.

PageHeight The number of lines per page. The flow computer will automatically add blank
lines at the end of each report such that ach printout takes a whole number of
pages, provided that option “Pages” is enabled.
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Pages

In case “Pages” is enabled, the flow computer will automatically add blank
lines at the end of each report such that ach printout takes a whole number of
pages (based on setting “PageHeight”).

PageWidth

Page width in number of characters. For each line the flow computer will skip
characters that go beyond this number.

UseDSR

Uses the printer handshake signal, which may be a legal requirement.

When the signal is off (indicating that printer is offline, has run out of paper or
has an internal error) the flow computer will queue reports.

When enabled the actual DSR signal will be as follows :

® Flow-X/P: COM1 - pin 8 (CTS)
® Flow-X/M : Digital channel 16 of the same module
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5.14.2

Defining an Ethernet graphical printer
The flow computer supports the PCL printer protocol to print graphical reports over TCP/IP

Ethernet.

1 In Flow-Xpress select Ports & Devices.

2 Select “Ethernet”, “New” (or right-click and select “New”) and then select “Graphical
printer (Ethernet)”.

3 Define the printer settings.

Description Description of the printer
Name Name of the printer as it appears in Flow-Xpress when selecting the printer or referring
to the printer from the application.
Network share Name of the printer port as it defined on the Ethernet network, defined as:
\\server name\printer share
(e.g. “\host-computer\C452 Black”)
C:AWINDOWSvsystem 32\cmd. exe
C:wnet view ““spiritit—decl
Shared resources at ““\spiritit—dcl
Share name Comment
"Access to address obhjects"
KONICA MINOLTA C452 Black
KONICA MINOLTA €452 Color
The command completed successfully.
> Make sure that the flow computer is allowed to access the printer share (also see
note below).
> Please contact your IT department for further information required in the setup of a
network printer.
User name (Domain) user to connect to the printer. Required when accessing the printer overa
network with restricted security
<domain name\>user name
User password | Password to connect to the printer
VALY ® Please make sure that the user defined for the printer has the proper secu-

V1,
TN

rity rights to access the printer.

Also make sure that the flow computer which is a WINCE device is allowed
to access the printer server and to access the network shares. Consult your
IT department in case the printer is attached to a Local Area Network with

restricted security.

92

Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - ©SICKEngineeringGmbH‘

Subject to change without notice



Subject to change without notice

Advanced Commissioning

5.14.3 Defining an Ethernet text printer

The flow computer supports the LPD/LPR printer protocol to print text reports over TCP/IP
Ethernet. The LPD/LPR protocol was developed originally for UNIX and has since become
the de facto cross-platform printing protocol. It has the advantage that the flow computer
can directly access the printer independent of any Windows security settings.

1 In Flow-Xpress select Ports & Devices.

2 Select “Ethernet”, “New” (or right-click and select “New”) and then select “Text printer

(Ethernet)”.

3 Define the printer settings.

Queue

Name of the LPD print queue as defined in the printer. Depending on your printer this
setting needs to be defined or not.

Server

IP address of the printer server

User

Identity of the flow computer on the printer (max. 30 characters)

Description

Description of the printer

Name

Name of the printer as it appears in Flow-Xpress when selecting the printer or referring
to the printer from the application.

Encoding

Sets the Code Page. The default code page is UTF-8 (Unicode).

PageWidth

Page width in number of characters. For each line the flow computer will skip charac-
ters that go beyond this number.
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5.14.4 Reports

Depending on the application the flow computer provides a number of reports. Modifica-
tions to existing and addition of new reports can be performed through Flow-Xpress “Basic”
and “Professional” mode.

Standard reports
The Gas Metric Application provides the following standard reports:
® Run Daily report

This is the standard daily production report for one run that is printed automatically
every “fiscal” day.

® Station Daily report

This is the standard daily production report for the station that is printed automatically
every “fiscal” day.

® Run Hourly report

This is the standard hourly production report for one run that is printed automatically at
the end of every hour.

® Station Hourly report

This is the standard hourly production report for the station that is printed automatically
every at the end of every hour.

® Run Period A report

This is the standard period A production report for one run that is printed automatically
at the end of every period A.

® Station Period A report

This is the standard period A production report for the station that is printed automati-
cally every at the end of every period A.

® Run Period B report

This is the standard period B production report for one run that is printed automatically
at the end of every period B.

® Station Period B report

This is the standard period B production report for the station that is printed automati-
cally every at the end of every period B.

® Run Current Conditions report

Shows a consistent snapshot of the actual input and calculated values of one run. All
values are of the same calculation cycle.

® Station Current Conditions report

Shows a consistent snapshot of the actual input and calculated values of the station. All
values are of the same calculation cycle.
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Report content

Figure 72

Fle Vew Buld Debug Tools Help Online Made _ Professional Mode X
= 4 ¥
= O H S8 2 O
Navigation <7 Reports
P Device Setup | 42 Configuration || & Preview
- Ports & s NewReport | 3 X de
= Devices -
) =1 Gas_Metric [ content | 47 properties
[ Settings @ - —
% sin_pally B sections || % a3 @ [ g o i i of Fontsisi | 10.5| B 7 wEE =
< Displ L .
e Depiays 29 Run_Haurly fx = GM_Run!Tv_DYTOT_FWiD_FRY 0.00
= Languages Z Stn_Hourly a B C D E 19 H 1 ~
[ Parameters & Run_Period& -
& 5n period 2 Daily Report
47 Reports &Y Run_Periods 5
& seuriy 4 5tn_Periods + Meter D Flow eomputer
&Y Run_Current 5
@y Calculations & s curent
n_turrent 3 Period start 0040141900 00:00:00 Cormpany
B Aarming & Alarms and Events 7 Feriod end 00/01/1900 00:00:00  Location
. Urits & () Custom Reparts &
Formats a Alarms
les) Enumerations Aalarms
1| $d)y $(Time: dehmmbyyy bhimm:) $(Texty
(18] Versions
13
14 Events
[ElEvents
16 | by $¢Time: dehmmbyyy hhimm: ) 6Text)
18
19
20 Totals Daily Day Closing
21 Indicated volume m3 I 0.0 000
2 Gross volume mz 0.00.0 000
23 Mass kg 0000 000
24 Base volume sm3 0.00.0 000
25 Frermy Gl nnn.n nnn A
= =) Y NN RS Count: 8201
Path Name 0 Text Urit -~
) Gas_Metric|Indicated volume GM_Run!Iv_DYTOT_REW_PPRY REVERSESS daily indicated volume pprev m3
4 Gas_Metriclndicated volume. GM_Run!I¥_DYTOT_REY_CLR. “#REVERSEY daily indicated volume cur mn3
2 as_Metric|Indicated volume GM_Run | 1v_DYTOT_FUD_ROALM 9FORIARD% daily indicated volume rallver
5
- Gas_Metric|Indicated volume GM_Run ! Iv_DYTOT_FUD_PPRY 9FORIHARD % dally indicated volume pprev m3
4 Gas_Metriclndicated volume. GM_Run!I¥_DYTOT_FWD_CUR “FORWARDY daily indicated volume cur mn3
) Gas_Metric|Indicated volume GM_Run!Iv_DYTOTRO_REY_PRY REVERSES daity indicted total rallover prev
4 Gas_Metriclndicated volume. GM_Run!I¥_DYTOTRO_REY_PPRY “%REWERSEY daily indicated total rollover pprev
) Gas_Metric|Indicated volume GM_Run!Iv_DYTOTRO_REV_CLR REVERSESS daily indicated total rollover cur
« Gas Metrici Tndicated volime. GMRINITY DYTOTRO Fil PRY. HFORW AR dailv indir ated Fokal rallover nrey. -
Compilation suceesdad (0 arrors)

The report content can be modified using the spreadsheet based report editor. Cells can
contain static text, tag values or formula results. The number of decimal places used to dis-
play formula results can be edited in the right-most field of the formula bar. Tag values and
Formulas should start with ‘=" to display their value. If the = character is omitted, the cell
content is displayed as static text.

The report content editor has some special toolbar buttons:

H-| sections | Change the visibility of Page Header, page body and Page Footer areas.

d}: Insert an Alarm or Event section at the current selected row. A section can contain
records of the specified Section type.
e Remove the selected Alarm or Event section

Report cells can contain special fields. The fields are filled with values when a report is gen-
erated. The supported special fields are:

$(PageNum)

Current report page number

$(NumPages)

Total number of report pages

$(PrintTime)

Date and time the report is printed. Use $(PrintTime: <formatString>) to specify

the display format of the print time. The formatstring can contain (parts of) string
“dd/mm/yyy hh:mm:ss”
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Report sections

Reports can contain sections. A section is a report area that contains records for the speci-
fied section type. A section can be created in the body of a report using the ‘Create section’
button in the Report editor toolbar. If a section cell is selected, the section properties and
supported section fields are displayed. The name and type of the section as well as filters
for the records shown in the section can be changed in Section properties.

The supported section fields vary by section type. The supported section fields are:

Section Field Events section Alarms section
Count ) °

Id

Text
Time
Severity
Location

The number of records present in a section can be shown in every cell of the report with the
formula: “=<SectionName>.$(Count)”. Example: =Alarms.$(Count) to display the number of
records present in the Alarms section of the report.

Report properties
The Properties tab allows modification of the report properties. The following settings are
available for reports

Trigger Determines if the report is generated automatically or not.

The drop-down list shows the available events that can trigger the automatic genera-
tion. Depending on the application there are the following type of events:

Manual Select “Manual” if the report does not require automatic genera-
tion based on period, batches or operator commands. - Note: the
report may still be automatically generated by application logic.

Period Periodical events, e.g. hourly and daily period roll-overs
Batch Generates the report at the corresponding batch end.

CommandTag  Each operator command that can be issued from the display can
also be used as a trigger to generate a report.

Printer Printer to be used for report printouts:

(Select Printer)  Indicates the report is only stored in file and does create a print-

out.

(No Printers Indicates that no printers are configured in “Ports and Devices”.

configured) The report will only be stored in file and no print-out is created.
Storage Determines limit method of stored reports (time, storage space or number of reports).
Name suffix Identification method of each new report:

Timestamp Adds a timestamp to each new report file.

Count Adds a sequence number to each new report file.
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Figure 73

Displays

You can add user-defined displays to the standard applications, if required.

User-defined displays will appear before the standard displays in the menu when defined
under section Custom Displays (Before) and after the standard displays when defined in
section Custom Displays (After).

User-defined displays

1 " How-Xpress - Gas_Metric_1.0:4xls

File View Build Debug Tools Help Online Mode  Professional Mode X

S EH D 20|

Mavigation ‘'« Displays Language: EEEnglish 1> Help
| =

[P Device Setup | Configuration | € Preview User Interface I = Preview Module LCD |

- Ports & Hleta |3¢,.ﬁ _|><-’I€| 3|93
= Devices [ - -
) |=& Custom Displays (Before) Display Options
l§' Settings = geisplay _— | |
o Displays TagDisplay .
() AlarmDisplay Title: | |
= Languages ;
—_— J Longth.aY Condition: | .:.|
Parameters * ReportDisplay
! HistDataDispl
<3 Reports ya R ‘I\"1 tl.s D‘.a al Ry Marne Text Lnit Format
=
4] Gas e e by 0 mod1_GM_Run!PT_LOLIM Meter pressure Io limit I
0 security |+/IE5) System Displays

|+ & Flawsics00 Displays
|+ & GSonic_Uniform Displays
L Alarming |+ GC_Siemens Displays
|+ ¥ HART _xmk Displays
FE Taglist Displays
|+ & MicroMoation_Madbus Displays
|+ ¥& Panametrics Displays

% Calculations

Yersions

|+ & MicroMoation_HART Displays |pressure [r— | =) 2 | A |
& Custom Displays (After) i

Count: 10

| Path | Mame | Text ]| /\J

Module 14PressureiDensi,.. modl_GM_Run!... Density pressure lo lo limit

Module 14PressureiDensi,.. modl_GM_Runl... Density pressure ROC limit {per sec)
Module 14PressureiMeter, ., modl_GM_Run!... Meter pressure hi hi limit

Module 1YPressureiMeter,., modl_GM_Runl... Meter pressure hi limit

@ Module 11PressureiMeter... modl_GM_Run!... Meter pressure lo limit
Module 14PressureiMeter, ., modl_GM_Run!... Meter pressure lo o limit
Module 1YPressureiMeter,., modl_GM_Runl... Meter pressure ROC limit {per sec) vj

The following display types can be defined:

" Page display Container for other displays. Multiple levels of page displays may be
defined.

w Tag display Contains tag values and parameters (i.e. configuration settings or con-
stants).

iy Alarm display Contains the actual alarms. This may be all alarms of the flow computer

or alarms filtered on their state (active / not active, enabled / disabled,
suppressed / not suppressed, acknowledged / not acknowledged).

Log display Contains historical alarms and event logs.

W \*

Report display Shows historical (archived) reports. These may be all reports or reports of
a specific type and meter run (or station).

Historical Data display |Shows historical data of either all the archives of a specific archive.

mr
(L
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Figure 74

Calculations

You can add user-defined calculations and logijc to the standard applications, if required.
Numerous examples are provided in application file “Calculation examples.xls”. You can
copy and paste these examples into your Flow-X application file and modify these calcula-
tions to suit your specific installation.

User-defined Calculations

Fow-Xpress - Calculation Examples.z[5

File Wiew Buld Debug Took Help Online Mode  Professional Made X
= EH B2 b 3
Mavigation % Calculations Help.
P DeviceSetup | Mew | [l S o D £ Ey X | & 8 |3
e Ports & Calculation Properties

Devices Name: Gk [PT_HEADER_FAIL Text:
5 Settings

Walue: OR( modi_TOIAINL_LOFAIL, modi_TCIAINL_HIFAIL) Type: Status R

& Displays Help Desc:  |Header pressure Failure
-
= languages Enabled: 1
(@] Parameters
< Reports
N Marne: Walue Type Help Description -
& Security il L i

. Controd of a single MOV mith 2 manfained outpubs. Oupuf staps OV untd valve has reached postion. Example uses digital
I& Calculations #/(C MOV Control (2 maintained o... channele f, 2, 3 and 4 of modide I, Aleo refer fo the corresponding oiamiays,

Controd of a single MOV with 2 pulred outputs. Sutputs stay ON For the minimum acfivation tine’ as defined for the digtal

B Alarming +/[Z MOV Control (2 pulsed outputs) sgnal. Exampie urer digtal channels 5, 6, 7and B of moctie 1. Alko refer to Bhe coresponding cigplays.
Controd of mingle MOV with I output, Valves opens wiben output i O and doser on oufput ORF. Example ures digtal
[24] Wersions +/[C MOV Control (1 open output)  x,0 8, idand 17 of mogide 1. Ao refer to the corresponding displays,

Valve sequencing logi For a mefer run with 3 Run auflet’ and 8 Run o prover” valve. Example aligns and dealizns mefar

+/[C valve sequencing run for proving and uses MOV T and 2 of the examples above.

—|IC5) Header pressure Example can be wred for any analeg nowd For siich monitoning and alarming & required. Lres analog mout I o moctde 1

4 PT_HEADER mod1 _TOIATNI _SCALYAL bar{g) Header pressure
® PT_HEADER_FAIL N _IOIAINT_LOFATL, modi 1.

_HEADER: Header pressure

£ PT_HEADER_LIMALM
+//C5) Header temperature Same example as Header pressure bul weng a PETDD inpwt insfead (PEFOR input T of moctae 1)
4/~ Mater pun nncitinn Framola nf fha datermination of the mafar wn fafream? nosition. Fxammoie weae MOKT and MOKZ of Hhe axamolas above.
x| || @ [ Count: 912
Path Hame Text 0| Unit -

% Module 115ystem modl_System!DISKUSAGE_ALMSTS Disk usage alarm sts

[T T V= nmAt Coimbmen AT IS AT LRI Fuisle immme b den

With Calculations you can define additional data values, analog and digital inputs and out-
puts, alarms and logic

The following type of entries can be defined in section “Calculations”:

Defines a new tag, e.g. the “Header pressure”. The tag value can be a constant or any expression.
In case of a constant, the value can be set through additional calculations

(] Defines a new parameter (i.e. a configuration setting or a constant) that can be modified by the
operator / engineer on the local flow computer display or remote web display.

% Defines a new alarm. The following type of alarms are available:
Status alarm Any boolean expression may be defined for this purpose
Limitalarm Applies 4 limits on any variable: low low, low, high and high high

Rate of Change alarm  Generate an alarm when the value changes more rapidly than the ROC
limit (value per second)

Deviation alarm Monitors the deviation between two values and generates an alarm when
the deviation is more than the limit.

Write a value to a tag whenever a particular event occurs or as long as a condition is true. Can be
used for any purpose, e.g. for control logic or to write a value to a writeable tag (e.g. a parameter or
a control command).

i Groups a number of calculations together. Multiple group levels may be defined.

=

®
-|-1-;\ Refer to application file “Calculation Examples” for examples.
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Figure 75

Data Archives

The flow computer is able to store any number of data points to a Historical Data archive
based on period intervals and batch ends. Any number of archives may be defined.

Data archives are configured through Flow-Xpress as shown in the figure below. Each data
archive has its own retention period (expressed in number of days) or size in Mb.

Any data point may be added to an archive, not only data that corresponds with the selected
period (e.g. a daily period) but also running data of other periods (e.g. monthly data), instan-
taneous data and actual parameter values.

Data archives

Configuration Properties...

Navigation [ Historical Data Help

P DeviceSetup | [ New Archive | 3¢ afe

L.J Sheets & =|[£] Gas_Metric Archives Stare data 10 Tag
Templates ¥ Daily_Run

. | Recurring (repeats archive on every module) ID Tag: w
- Ports & 11 Daily_stn =

= Devices (% Hourly_Run Trigger: |Period  ~| [DAILY " The ID tagis displayed next to the timestamp
- — — of an archive snapshot, For instance, For
ﬁ Settings [ Hourly_stn Keep data for max: 95 Days i batches you can choose the tag which
[C5) Custom Archives — conkains a Batch 1d, which is then displayed

w Displays

== Languages

(8] Parameters 5 GM_Run!MASS_DYTOT_PWD _PRY
5 GM_Run!BY_DYTOT_PWD _PRY

< Reports 5 GM_RUNIENGY_DYTOT_FWD_PRY

% Security 5 GM_Run!T¥_DYTOT_FWD_PRY

% Caleulations 5 GM_RunlGY_DYTOT_REY_PRY |
= GM_Run!MASS_DYTOT_REY_PRY e |

i fistoried I Y RN Count: 4381

@ Alarming Path Mame Text o, | Unit A
% Gas_Metric\Spedific gravity me.., GM_Run!SG_MTR_WAL 53 transducer value

B tnits %) Gas_Metric\Gas properties GM_Run!SGERG_INPUT_METHOD  SGERG input method

&3 Enumerations [ G s g _INPUT_METHOD  5GERG input method

7] Gas_MetriciGas properties iaM_5tn! SEERG_REF_COND SGEERG reference conditions

(5] versians 7] Gas_MetriciGas properties iaM_Run!3GERG_REF_COND SGEERG reference conditions "

% System) ICISHEET_CRC SHEET_CRC |

Cancel

The standard applications typically contain archives that store all period and batch totals
and averages. Additional archives may be defined.

Archived data can be shown and retrieved in several ways:

Shownona ® Historical Data display
Retrieved through the ® XML interface
Retrieved by ® Modbus communication

For retrieval over Modbus Flow-X emulates the Raw Data Archive feature of Omni flow com-
puters. This allows legacy systems that have an automatic connection to Omni flow comput-
ers to directly interface with the Flow-X flow computer without the need to invest in a new
software interface.
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5.18 Redundancy

For critical applications two Flow-X flow computers can be set up in a duty / standby (also
called master / slave) mode of operation. Both flow computers interface to the same input
and output signals, perform the same flow computations and have equal communication
links to external devices.

Data points configured for synchronization are sent from duty to standby flow computer
either continuously or once at startup to ensure that no critical data is lost and to allow for
bump less switchovers without any hiccups of control signals.

Typical data that are configured for continuous synchronization are PID control parameters
and historical meter factors resulting. Data that are synchronized at flow computer startup
typically include cumulative (non-resettable) totalizers, and period and batch totals and
averages.

The flow computers exchange IP messages on both Ethernet ports to monitor each other’'s
mode of operation (Duty / Standby) and to exchange a watchdog signal. Data synchroniza-
tion will be operational provided that at least one Ethernet connection is up and running.

To enable redundancy go to display “System\Redundancy” and enable option “Redundancy”
and define both IP addresses of the other flow computer.

Figure 76 Redundancy

SICK § ® ENGLISH s UNLOCKED @ 10:51

® 4 € & &

REDUNDANCY

Redundancy 10F 1
Setup

Redundancy 1 -
PeerlP 1

PeerIP 2

Status

Redundancy Selection i -

Redundancy Status

The list of tags that need to be synchronized is set up in the Flow-Xpress configuration soft-
ware in section “Settings”.

NOTICE:
! For the purpose of redundancy it is strongly advised that both Ethernet ports
ETH1 and ETH2 are either connected to an external hub or switch or inter-con-
nected via a direct cross cable, in order to have a redundant communication
link between the two flow computers.
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5.19.1

5.19.2

Table 13

Maintenance mode

General

Maintenance mode is a special mode of operation intended for testing the flow computer
functionality, typically its calculations.

Maintenance mode can be enabled and disabled for each meter run separately.

Maintenance mode is the same as normal operation mode except that in Maintenance
Mode all the custody transfer totals (normal totals) are inhibited. Instead flow is accumu-
lated in separate Maintenance totals.

Furthermore analog outputs are forced to 4 mA and pulse outputs are inhibited in mainte-
nance mode.

Starting maintenance mode
A permissive flag is used to enter and exit maintenance mode. By default the flag is always
1, i.e. it is always permitted to enter/exit maintenance mode. However the permissive flag
may be controlled by custom-made logic through “Calculations”. E.g. entering/exiting main-
tenance mode to is only permitted when the meter is inactive.
» To enable maintenance mode go to the following display:
Display > Configuration, Run <x>, Maintenance mode. with <x> the relative number of
the flow module that controls the flow meter
Maintenance mode settings

Setting Secutity level | Description
Maintenance mode 1000 Enables maintenance mode provided that switch permissive flag
enabled is set.
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_Advanced configuration

Flow-X

6 Advanced configuration

Application overview
Setting up the 1I/0
Overall setup

Meter run setup
Station setup
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6.1

6.2

6.2.1

Table 14

6.2.2

Table 15

General information

This chapter lists the features of the Flow-X Gas Metric Application and shows some typi-
calmeter run configurations that are covered by it.

Inputs

The SICK Flow-X can process one or more gas meter runs. For each meter run the following
type of 1/0 can be configured:

® Flow meter input

® Process inputs

® Status inputs

® Gas Chromatographs

Flow meter input

The following types of flow meter input are supported:
Flow meter input

Input type Meant for

Pulse input Any flow meter that provides a single or dual pulse output that represents the
volumetric or mass quantity.

Smartinput Any flow meter that provides a serial, HART or analog output that represents the

volumetric or mass quantity (only Modbus and HART) or rate.
Typically used for: Ultrasonic flow meters

Smart & pulse input | Typically used for ultrasonic flow meters that provide both a “smart” output and a
pulse output. Either output signal may be selected as the primary. The secondary

signal will be used in case the primary should fail.

Process input

A process input is a live signal that is a qualitative measurement of the fluid.
A process input can be any of the following types:

® Analoginput(0..20mA,4...20mA, 0...5V DC)

® Pt100 inputs (only for temperature measurement)
® HART input
® Modbus input
® Fixed value
Process input
Process Input Meant for
Meter temperature | Temperature at the flow meter.
Temperature atthe downstream location orin case of bi-directional flow at the up-
ordownstream location may be used.
Meter pressure Pressure at the flow meter.
Base density Also called standard density
CO, Carbon dioxide content
® Only used when the SGERG or NX19 calculation is enabled.
No Nitrogen content
® Only used when the SGERG or NX19 calculation is enabled.
Ho Hydrogen content
® Only used when the SGERG or NX19 calculation is enabled
Heating Value The gross heating value, also called the superior calorific value.
® Used for energy calculations and for SGERG or NX19 calculations.
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6.2.3

6.2.4

6.3

6.3.1

6.3.2

6.3.3

6.3.4

Status inputs

The application optionally uses a status input that represents the validity of the flow meter
signal and is typically provided by ultrasonic flow meters in combination with a pulse signal.
The input is only used for alarming purposes and to control the accountable totals required
for MID approval.

Gas Chromatographs

The application supports one or two gas chromatographs. In case of two gas chromato-
graphs the application uses the gas composition of the primary gas chromatograph (GC)
and switches to the backup GC in case the primary GC should fail.

Besides of the gas composition being provided by a gas chromatograph there is the option
for a gas composition that is communicated by an external device (e.g. a supervisory com-
puter) to the flow computer.

Also a fixed gas composition can be applied.

Outputs

The application supports the following outputs
® PID control output

® Analog outputs

® Pulse outputs

® Status outputs

PID control output

One analog output for PID control is supported, which is typically used for controlling a flow
control valve.

Analog outputs

Each flow module provides 4 analog outputs. Each output may be configured to output any
process variable (e.g. the volume flow rate or the meter temperature)

Pulse outputs

The application supports the configuration of up to 4 pulse outputs per flow module to drive
electro-mechanical counters. The pulse outputs can also be used for sampling control.

Status outputs

By adding user-defined functionality to the standard application, status outputs can be
used for controlling devices such as motor-operated valves
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6.4 Typical meter run configurations

The application can be used for single meter runs and for metering stations consisting of
multiple meter runs.

For meter stations the meter runs may run independently or with a common density input
and/or product definition.

® Single meter run

® Meter station with independent meter runs

® Meter station with common on-line analyzers

Metering stations of maximum 4 meter runs can be controlled by a SICK Flow-XP. For each
meter run the Flow-XP should be equipped with a Flow-XM module. All station functionality
is executed by the Flow-XP panel. In this case the application has to be configured as a
multi-stream application, which is sent to the Flow-XP as a whole.

It is also possible to control a meter station using a number of separate Flow-X/M modules
in Flow-XS and/or Flow-XR enclosures. In this case each Flow-XM is running its own single
stream application. For station functionality an extra Flow-XM is used, which communicates
to each run Flow-XM. In this configuration a meter station of maximum 8 meter runs can be

controlled.
Figure 77 Meter station with 2 meter runs and common on-line analyzers
- P 4 -
— ? DD e
»/‘ 1 1 m

In order to enable the configurations above, the Gas Metric Application can be configured
either as:

® Independent single stream application

® Multiple stream Flow-XP application (max. 4 streams)

® Single stream application that communicates to a station flow computer

® Station application that communicates to a number of (max. 8) single stream flow com-

puters
6.5 Application overview
6.5.1 Flow rates

This display shows the actual flow rates.
» Select: Display > Flow rates
The following operational settings are available for the flow rates.

Table 16 Operational settings for flow rates
Setting Security level | Description
Hi hi limit 500 Limit for the flow rate high high alarm [unit/hr]*
Hi limit 500 Limit for the flow rate high alarm [unit/hr]*
Lo limit 500 Limit for the flow rate low alarm [unit/hr]*
Lo lo limit 500 Limit for the flow rate low low alarm [unit/hr]*
Rate of change limit 500 Limit for the flow rate of change alarm [unit/hr/sec]*

*Limits are based on the primary flow rate from the flow meter. Therefore, units are either
[m3/hr] or [kg/hr], depending on the meter type.
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6.5.2

Table 17

6.5.3

Table 18

Temperature

Two temperature inputs are used at meter run level: the meter temperature and, in case of
a live density measurement at meter run level, the density temperature (i.e. the tempera-
ture at the point where the density is measured).

» Select: Display > Temperature

In case of a live density measurement at station level, the density temperature is available
Depending on the actual configuration settings are available for the following temperature
inputs:

® <Run>, Meter temperature

® <Run>, Density temperature

® Station, Density temperature

» Select: Display > Flow rates

The following operational settings are available for each applicable temperature variable at
station level:

Operational settings for temperature

Setting Security level | Description
Keypad 500 Temperature keypad selection
0: Disabled
The live input value is used for the calculations.
1: Enabled
The keypad value is used for the calculations
Keypad Temperature keypad value [°C]
Hi hi limit 500 Limit for the temperature high high alarm [°C]
Hi limit 500 Limit for the temperature high alarm [°C]
Lo limit 500 Limit for the temperature low alarm [°C]
Lo lo limit 500 Limit for the temperature low low alarm [°C]
Rate of change limit 500 Limit for the temperature rate of change alarm [°C/sec]
Pressure

Two pressure inputs are used at meter run level: the meter pressure and, in case of a live
density measurement at meter run level, the density pressure (i.e. the pressure at the point
where the density is measured).

» Select: Display > Flow rates

In case of a live density measurement at station level, the density pressure is available at
station level.

Depending on the actual configuration settings are available for the following pressure
inputs:

® <Run>, Meter pressure

® <Run>, Density pressure

® Station, Density pressure

The following operational settings are available for each applicable pressure variable.
Operational settings for pressure

Setting Security level | Description

Input units 1000 Pressure units

1: Absolute

The input value is an absolute pressure [bar(a)].

2: Gauge

The input value is a gauge pressure [bar(g)] (i.e. relative to the

atmospheric pressure)
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Table 18

Table 19

Table 20

Operational settings for pressure

Setting Security level | Description
Keypad 500 Pressure keypad selection
0: Disabled
The live input value is used for the calculations.
1: Enabled
The keypad value is used for the calculations
Keypad 500 Pressure keypad selection [bar](1]
Hi hi limit 500 Limit for the pressure high high alarm [bar](1]
Hi limit 500 Limit for the pressure high alarm [bar](1]
Lo limit 500 Limit for the pressure low alarm [bar]1]
Lo lo limit 500 Limit for the pressure low low alarm [bar](1]
Rate of change limit 500 Limit for the pressure rate of change alarm [bar/sec]

[1] Either[bar(a)] or [bar(g)], depending on the selected input units.

Gas properties

Depending on the configuration density settings are either on meter run or station level.

» Select: Display > Gas properties

Heating value

For the Gross Heating Value (GHV) the following operational settings are available:
Operational settings for GHV

Setting Security level | Description
GHV keypad 1000 GHV keypad selection
0: Disabled
The live/calculated value is used for the calculations.
1: Enabled
The keypad value is used for the calculations
GHV keypad 1000 GHV keypad value [MJ/sm3]
GHYV hi hi limit 1000 Limit for the GHV high high alarm [MJ/sm3]
GHV hi limit 1000 Limit for the GHV high alarm [MJ/sm3]
GHV lo limit 1000 Limit for the GHV low alarm [MJ/sm3]
GHV lo lo limit 1000 Limit for the GHV low low alarm [MJ/sm3]
GHV rate of change 1000 Limit for the GHV rate of change alarm [MJ/sm3/sec]
limit

Gas composition

For the gas composition the following operational settings are available:
Operational settings for GHV

Setting Security level | Description
Composition keypad 1000 GHV keypad selection
0: Disabled

The live composition is used for the calculations.
1: Enabled
The keypad composition is used for the calculations
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Table 20 Operational settings for GHV

Setting

Security level

Description

Component keypad

1000

Keypad values for the following components:
- Methane (Cy)

- Nitrogen (No)

- Carbon Dioxide (CO5)
- Ethane (Cy

- Propane (C3)

- Water(H2q)

- Hydrogen Sulfide (HoS)
- Hydrogen (Hp)

- Carbon Monoxide (CO)
- Oxygen (07)

- i-Butane (iC4)

- n-Butane (nCy)

- i-Pentane (iCs)

- n-Pentane (nCs)

- neo-Pentane (neoCs)
- Hexane (Cg)*

- Heptane (C7)*

- Octane (Cg)*

- Nonane (Cg)*

- Decane (C1p)

- Helium (He)

- Argon (Ar)

*If split coefficients are used for C6+, C7+, C8+ or C9+, then these components represent
the corresponding Cx+ value. F.e. if a C6+ split is used, which means that the C6 - C10
components are calculated from the C6+ fraction and the C6+ split coefficients, then the
C6 value represents the C6+ fraction and the C7 ... C10 values are not used.

The Cx+ split coefficients can be entered in the configuration menu: Configuration, Run

<x> or Station, Gas properties, Composition

For each of the 22 components, the Cx+ fractions and the unnormalized sum of compo-

nents the following limits are available:.

Table 21 Limits for gas components
Limit Security level | Description
Component high 1000 Limit for the component high alarm [%mole]]
limit
Component low limit 1000 Limit for the component low alarm [%mole]

Depending on the configuration, a composition limit alarm optionally triggers a switch-over

to the keypad composition or to the last received good composition.

Cos, Hy and N5

+1

These displays are only available if SGERG or NX-19 is selected to calculate the
compressibility and/or molar mass (refer to paragraph Calculations)

Table 22 Operational settings for CO5, Ho and Ny
Setting Security level | Description
Keypad 500 Component keypad selection
0: Disabled
The live value is used for the calculations.
1: Enabled
The keypad value is used for the calculations.
Keypad 500 Component keypad value (*)
Hi hi limit 500 Limit for the component high high alarm (*)
Hi limit 500 Limit for the component high alarm (*)
Lo limit 500 Limit for the component low alarm (*)
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Table 22

6.5.4

6.5.5
Table 23

Table 24

Operational settings for CO5, Hy and Ny

Setting Security level | Description
Lo lo limit 500 Limit for the component low low alarm (*)
Rate of change limit 500 Limit for the component rate of change alarm [(*)/sec]

Meter K-factor

®
-|-1 Only available when Meter device type is “Pulse” or “Smart/pulse”.

To convert meter pulses into metered volume a nominal K-factor can be defined or a cali-
bration curve as a function of the actual pulse frequency can be applied.

» Select: Display > Flow meter, Run <x>, Meter K-factor
With <x> the module number of the meter run

Meter K-factor settings
Settings for meter K-factor

Setting Security level | Description
Nominal K-factor 1000 The number of pulses per unit, with the unit being cubic meters
(forward/reverse) for volumetric flow meters and kilogram for mass flow meters.

Separate nominal K-factors for forward and reverse flow.

® Nominal K-factors are only used if K-factor curve interpola-
tion is disabled.

® The reverse nominal K-factor is only used if reverse totalizers
are enabled.

K-factor curve inter- 1000 Controls whether the nominal K-factor or the calibration curve is
polation enabled used.

0: No

Nominal K-factor is used.

1: Yes

Calibration curve is used.

Curve extrapolation 1000 Controls if extrapolation is allowed when the pulse frequency is
allowed outside the calibration curve

0: No

When the pulse frequency is below the first calibration point or

above the last calibration point, then respectively the first or the
last calibration K-factor will remain in-use.

1: Yes

The interpolation is extrapolated when the pulse frequency is

outside the calibrated range

K-factor curve (forward/reverse)
» Select: Display > Flow meter, Run <x>, Meter K-factor, K-factor curve (forward/reverse)
With <x>the module number of the meter run

K-factor curves are only visible if K-factor curve interpolation is enabled. The reverse K-fac-
tor curve is only visible if reverse totalizers are enabled.

Settings for K-factor curve

Setting Security level | Description
Point x -Frequency 1000 Pulse frequency [Hz] of the calibration point.
Point x - K-factor 1000 Meter K-factor [pulses/unit] of the calibration point.

® Pulse frequency must be in ascending order

® Upto 12 points can be defined. For unused points, leave the pulse frequency at O. E.g.
when the curve has 6 points, the pulse frequency of points 7 through 12 should be set
to O.

Under normal circumstances you should not enable both K-factor curve interpolation and

meter factor/error curve interpolation at the same time
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6.5.6 Meter factor/error

o
+1 Only available when Meter device type is “Pulse” or “Smart/pulse”.

To correct for a meter error that was determined at a meter calibration, the volume or mass
as indicated by the meter can be corrected with either one nominal value or a calibration
curve.

Because meter calibration reports specify either the meter factor or the meter error as a
function of the flow rate, the flow computer accommodates the entry of either value. The
relationship between the meter error and the meter factor as follows:

Meter factor = (100-Meter error)/100 (with the meter error specified as a percentage).
» Select: Display > Flow meter, Run <x>, Meter factor error
With <x> the module number of the meter run

Meter factor/error settings

Table 25 Settings for meter factor/error
Setting Security level | Description
Type of input value 1000 Defines what the entered values mean. Applies for both the
nominal value and the calibration curve values.
1: Meter factor [-]
2: Metererror [%]
Nominal meter fac- 1000 The nominal meter factor or error used for the entire flow range.
tor/error (forward or ® The nominal meterfactor/error is only used if meter factor/
reverse) error curve interpolation is disabled.
Separate meter factors/errors for forward and reverse flow.
® The reverse nominal meter factor/error is only used if reverse
totalizers are enabled.
Meter factor/error 1000 Controls whether the nominal meter error or the calibration
curve interpolation curve is used.
enabled 0: Disabled
Nominal value is used.
1: Enabled
Calibration curve is used.
Extrapolation 1000 Controls if extrapolation is allowed when the flow rate is outside
allowed the calibration curve
0: No
When the flow rate is below the first calibration point or above
the last calibration point, then respectively the first or the last
calibration error will remain in-use.
1: Yes
The interpolation is extrapolated when the pulse frequency is
outside the calibrated range.

Meter factor/error curve (forward/reverse)

» Select: Display > Flow meter, Run <x>, Meter factor error, Meter factor curve (forward/
reverse)

With <x> the module number of the meter run
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Table 26

Meter factor/error curves are only visible if meter factor/error curve interpolation is
enabled. The reverse meter factor/error curve is only visible if reverse totalizers are
enabled.

Settings for meter factor/error curve

Setting Security level | Description

Point x - Flow rate 1000 Flow rate [unit/h] of the calibration point.

Point x - Meter fac- 1000 Meter factor/Meter error [%)] of the calibration point.
tor error

® Flow rate must be in ascending order

® Upto 12 points can be defined. For unused points, leave the flow rate at 0. E.g. when
the curve has 6 points, the pulse frequency of points 7 through 12 should be set to O.

® Under normal circumstances you should not enable both K-factor curve interpolation
and meter factor/error curve interpolation at the same time.
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6.6

6.6.1

Table 27

Setting up the 1I/0

A logical first step in the configuration process is to define the physical 1/0 points that
involve all the transmitters, controllers and devices that are or will be physically wired to the
I/0 terminals of the flow computer.

Each flow module has the following amount of 1/0.
® 6 analog inputs

® 2 Pt100 inputs

® 4 analog outputs

® 16 digital I/0

L] The total number of pulse inputs, time period inputs, status inputs, pulse out-
+1 puts and status outputs is 16.

The 1/0 points can later on be assigned to the related station and meter run variables.

Analog inputs
» Select: Display > Configuration, <Module 10 <x.>, Analog inputs, Analog input <y>

with <x> the number of the module to which the input is physically connected and <y>
the relative input number

Each flow module has 6 analog inputs. For each analog input the following settings are
available:

Settings for analog inputs

Setting Security level | Description

Tag 900 Alphanumeric string representing the tag name of the transmit-
ter,e.g. “PT-1001A".
® Only used for display and reporting purposes.

Input type 1000 Type of input signal
1: 4..20mA
2: 0...20mA
3: 1..5Vdc
4: 0...5Vdc
Averaging 1000 The method to average the individual samples within every cal-

culation cycle.

15 samples per second are taken, so with a cycle time of
500 ms 7 to 8 samples are available per cycle.

1: Arithmetic mean

Enter “1: Arithmetic Mean” for transmitters

Full scale 1000 The value in engineering units that corresponds with the full
scale value.

E.g. fora 4 ... 20 mA temperature transmitter with a range of -
30 ... 80 °C the value 80 should be entered

Zero scale 1000 The value in engineering units that corresponds with the zero
scale value.

E.g. fora 4 ... 20 mA temperature transmitter with a range of -
30 ... +80 °C the value -30 should be entered

High fail limit 1000 The value as percentage of the total span, at which a high fail
alarm is given.

Should be between 100 and 112.5 % span. Fora 4 ... 20 mA
transmitter this corresponds to 20 to 22 mA.

Low fail limit 1000 The value as percentage of the total span, at which a low fail
alarm is given.
Should be between -25 and 0 % span. Fora 4 ... 20 mA trans-

mitter this corresponds to 0 to 4 mA.
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6.6.2 Pt100 inputs

» Select: Display > Configuration, <Module 10 <x.>, Pt100 inputs, Pt100 input <y>
with <x> the number of the module to which the input is physically connected and <y>
the relative input number
Each flow module has 2 PRT inputs that can be connected to a Pt100 element. For each
PRT input the following settings are available.:

Table 28 Settings for Pt100 inputs
Setting Security level | Description
Tag 900 Alphanumeric string representing the tag name of the transmit-

ter,e.g. “PT-1001A”.
® Only used for display and reporting purposes.

Input type 1000 Type of Pt100 element

1: European (most commonly used)
Alpha coefficient 0.00385Q/ Q /°C
As perDIN 43760,BS1905, IEC751
Range -200 ... +850 °C

2: American

Alpha coefficient 0.00392Q/ Q /°C
Range -100 ... +457 °C

High fail limit 1000 The temperature in °C at which a high fail alarm is given.
Low fail limit 1000 The temperature in °C at which a low fail alarm is given.
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6.6.3 Analog outputs

» Select: Display > Configuration, <Module |0 <x.>, Analog outputs, Analog output <y>

with <x>the number of the module to which the output is physically connected and <y>

the relative output number

Each flow module has 4 analog outputs. For each analog output the following settings are

available:
Table 29 Settings for analog outputs

Setting Security level | Description

Tag 900 Alphanumeric string representing the tag name of the output
signal, e.g. “A0-045". Only used for display and reporting pur-
poses.

Full scale 1000 The value in engineering units that corresponds with the full
scale (20 mA) value.
E.g. foratemperature with a range of ... 30 ... +80 °C thevalue
80 should be entered.

Zero scale 1000 The value in engineering units that corresponds with the zero
scale (4mA) value.
E.g. for a temperature with a range of -30 ... +80 °C the value -
30 should be entered.

Dampening factor 900 Dampening factor [0 ... 8]. Can be used to obtain a smooth out-

putsignal. The value represents the number of calculation cycles
* 8 that are required to get to the new setpoint.

0: No filtering

1: Ittakes 8 cycles to get to the new setpoint

2: Ittakes 16 cycles to get to the new setpoint

etc.

For example: following filtering is used when setpoint is set to 1:
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6.6.4 Digital 10 assignments

Each flow module provides 16 multi-purpose digital channels that can be assigned to any
type of input or output.

Table 30 Digital 10 assignments
Setting Security level | Description
Tag 900 Alphanumeric string representing the tag name of the output
transmitter, e.g. “A0-045". Only used for display and reporting
purposes.
Signal type 1000 Assigns the digital signal to a specific purpose.
0: Notused
1: Digital input (e.g. status input)
2: Digital output (e.g. status output, control output)
3: Pulse input A (single pulse/channel A of dual pulse)
4: Pulse input B (channel B of dual pulse)
9: Pulse output 1 (to drive an E/M counter or a sampler)
10: Pulse output 2
11:Pulse output 3
12: Pulse output 4
6.6.5 Digital 10 settings
Additional settings for the 16 digital channels.
Table 31 Digital 10 settings
Setting Security level | Description
Polarity 900 1: Positive
2: Negative
Refer to setting “Input latch mode” for more details.
Threshold level 900 Each digital channel has 2 threshold levels, which are as follows
(all relative to signal ground):
Channels 1 through 8:
1: +3.75Volts
2: +12Volts
Channels 9 through 16:
1: +1.25Volts
2: +12Volts
Input latch mode 900 ® Only applies when signal type is “Digital input”
1: Actual
2: Latched
Polarity = Positive & Input latch mode = Actual then digital input
is
0: OFFwhen signal is currently below threshold
1: ON when signal is currently above threshold
Polarity = Positive & Input latch mode = Latched then digital
inputis
0: OFFwhen signal has not been above threshold
1: ON when signal is or has been above threshold in the last
calculation cycle
Output min. activa- 900 ® Only applies when signal type is “Digital output”.
tion time Minimum period of time that the signal will remain activated.
After the minimum activation time has elapsed the output signal
will remain activated until the control value becomes 0.
Output delay time 900 ® Only applies when signal type is “Digital output”.
Period of time that the control signal must be high (> 0) without
interruption before the output will be activated.
If the control signal becomes O before the time has elapsed,
then the output signal will not be activated.
The value O disables the delay function.
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6.6.6

Figure 78

Pulse input

® As for any digital signal a pulse input has a threshold level (Volts) that deter-
mines whether the actual signal is considered on or off.

The actual threshold level is defined on display “Digital 10 settings”.

Meant for a flow meter that provides a single or dual pulse output signal. Each flow module
supports either 1 single or 1 dual pulse input.

A dual pulse signal is a set of two pulse signals (“pulse trains”) A and B that originate from
the same flow meter. The two pulse trains are similar but shifted in phase (typically 90°).
The primary purpose of the dual signal is to allow for pulse integrity checking. Added or
missing pulses on either pulse train can be detected and corrected for and simultaneous
noise pulses can be rejected.

Detailed information is provided on the raw, corrected and error pulses for both channels.
The phase shifted pulse train signal also allows for automatic detection of flow direction.
Each A pulse is followed by a B pulse within a time period (At) in case the flow runs in the
forward direction. In case the flow runs in the reverse direction, the opposite is the case,
i.e. each B pulse is followed by an A pulse within the same time period At.

Channel B lags Channel A

&

At

There is also the option to conditionally output the raw pulse signal, which is useful in case
a separate flow computer is used for proving purposes. The proving flow computer takes
the pulse output from the flow computer that processes the meter on prove to perform
prove measurements including double chronometry if required. The prover output signal is
generated at 10 MHz, the same frequency at which the raw pulse input signals are sam-
pled.

The SICK Flow-X series of flow computers provides Level A and Level B pulse security as
defined in ISO 6551. Level B means that bad pulses are detected but not corrected for. At
Level A bad pulses are detected and corrected.

» Select: Display > Configuration, <Module 10 <x.>, Pulse input
with <x> the number of the module to which the input is physically connected
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Each flow module has 1 pulse input, which may be either a single or a dual type of signal.
The following settings are available for the pulse input of each flow module.

Table 32 Pulse input settings
Setting Security level | Description
Error pulses limit 1000 When the number of error pulses reaches this limit, then a corre-
sponding alarm will be raised.
The value O disables this limit check.
Not used for a single pulse input (channel B = not assigned).
Good pulses reset 1000 When the number of consecutive good pulses (so without any
limit error pulse) exceeds this limit then the number of error pulses
will automatically be reset to 0.
The value O disables this reset function.
Not used for a single pulse input (channel B = not assigned).
Error rate limit 1000 When the absolute difference in the pulse frequency between
channel A and B exceeds this limit, then a corresponding alarm
will be raised.

The value 0 disables this limit check.
Not used for a single pulse input (channel B = not assigned).

Pulse fidelity level 1000 Pulse fidelity levels according to 1IS06551

None: No pulse fidelity checking or correction

Level A: Pulse verification, alarming and correction
Level B: Pulse verification and alarming; no correction

If pulse fidelity level A is enabled, then the corrected pulses are
used for flow totalization. If pulse fidelity level B is enabled or if
pulse fidelity checking is disabled, then the uncorrected pulses
of channel A are used or, in case channel A does not provide any
pulses, the uncorrected pulses of channel B are used.

Pulse fidelity thresh- 1000 Pulse fidelity checking is only enabled when the actual pulse fre-
old quency is above this threshold limit [Hz].
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6.6.7 Pulse outputs

Pulse outputs can be used to feed pulses to an electro-mechanical (E/M) counter.

A reservoir is used to accumulate the pulses. Pulses are taken from the reservoir and fed to

the output at a rate that will not exceed the specified output rate.
» Select: Display > Configuration, <Module 10 <x.>, Pulse outputs, Pulse output <y>

with <x>the number of the module to which the output is physically connected and <y>
the relative output number

Each flow module has 4 pulse outputs.
For each pulse output the following settings are available.

Table 33 Pulse output settings

Setting

Security level

Description

Significance

900

Factor that specifies the relation between the input value and
the number of output pulses.

E.g. avalue of 100 means that 1 pulse is generated whenever
100 input units (e.g. m3) have been accumulated.

Max frequency

900

Maximum pulse frequency.

When output pulses are generated at a frequency higher than
the maximum output rate, the superfluous pulses will be accu-
mulated in the pulse reservoir.

The maximum output rate is not a restriction of the Flow-X flow
computer, but may be a restriction of the connected device. E.g.
a electro-mechanical counter may be able to generate pulses up
to 10 Hz.

Pulse duration

900

The flow computer uses a fixed pulse duration to output the
pulses. The “Pulse duration” is the time that an output pulse
remains active (high) in millisecond.

The actual pulse duration that will be used is the minimum of
this setting and the time corresponding to 50% duty cycle at
maximum frequency.

E.g. if the setting = 0.25 s and the maximum frequency = 5 Hz,
then the actual pulse duration equals 0.5 * 1/5=0.1s.

Reservoir limit

900

Alarm limit for the number of pulses in the reservoir buffer.
When the number of pulses in the reservoir exceeds the limit,
then an alarm will be raised and no further pulses will be accu-
mulated.
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6.7

6.7.1

Table 34

6.7.2

Table 35

Overall setup

The application can be used for the following situations:

1 Single run application
- Flow-X/P1 or X/M

2 Multiple runs without station functionality (X/P only)
- 2-4runs (X/P2, X/P3, or X/P4)
- One application file for all runs

3 Multiple runs with station functionality (X/P only)
- 2-4runs (X/P2, X/P3, or X/P4)
- One application file for all runs including station

4 Run FC of a (multiple run FCs <> station FC) configuration
- The run FC communicates to the station FC via Modbus
- Separate applications files for each run FC

5 Station FC of a (multiple run FCs <> station FC) configuration
- The station FC communicates to the run FCs via Modbus
- Separate application file for the station FC

Setting up an application for these situations is done by a combination settings in Flow-
Xpress and settings on the “Overall setup” display.The following overview shows how to set
up the SICK Flow-X for any of these situations:

Setting up a single run application

A single run application is set up as follows:
Single run application

Flow-Xpress

Device Setup: X/S single
or X/P with 1 module

Overall setup

Meter run functionality: Enabled
Station totals and rates: Disabled
Station product: Disabled

Setting up a multiple run application without station functionality

A multiple run application without station functionality is set up as follows:
Multiple run application without station functionality

Flow-Xpress

Device Setup: X/P with 2, 3 or 4 modules
Overall setup

Meter run functionality: Enabled

Station totals and rates: Disabled

Station product: Disabled
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6.7.3

Table 36

6.7.4

Table 37

6.7.5

Table 38

Setting up a multiple run application with station functionality

A multiple run application with station functionality is set up as follows:
Multiple run application with station functionality

Flow-Xpress

Device Setup:

X/P with 2, 3 or 4 modules

Overall setup

Meter run functionality:

Enabled

Station totals and rates:

Enabled*

Station product:

Panel (X/P only)*

*Depending on the required station functionality, at least one of these settings must

be enabled

Setting up a run FC of a (multiple run FCs <> station FC) configuration

A run FC of a (multiple run FCs <> station FC) configuration is set up as follows:
Run FC of a configuration

Flow-Xpress

Device Setup:

X/S single or
X/P with 1 module

Ports & Devices

Enable the “Remote station FC” modbus list (either on
a COM port or on the Ethernet port) and give it device
number 100.

Overall setup

Meter run functionality:

Enabled

Station totals and rates:

Enabled or Disabled*

Station product:

Remote station FC

*This setting is not applicable for this configuration.

Setting up the station FC of a (multiple run FCs <> station FC) configuration

The station FC of a (multiple run FCs <> station FC) configuration is set up as follows:
Station FC of a configuration

Flow-Xpress

Device Setup:

X/S single or
X/P with 1 module

Ports & Devices

Enable a “Remote run FC” modbus list (either on a
COM port or on the Ethernet port) for each run and
give it a device number between 101 and 108. The
run with device nr. 101 willbe readasrun 1, 102 as
run 2, etc.

Overall setup

Meter run functionality:

Disabled

Station totals and rates:

Enabled or Disabled*

Station product;

Remote station FC

*Depending on the required station functionality, station totals and rates can be

enabled or disabled.
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6.8

6.8.1

Table 39

Settings

Overall setup settings
» Select: Display > Configuration, Overall setup, Overall setup

The overall setup display contains the following settings:
Overall setup settings

Setting

Security level

Description

Meter run function-
ality

1000

Enables or disables all meter run functionality. If the flow com-
puter should act as a remote station flow computer, then the
meter run functionality should be disabled. In all other cases
meter run functionality must be enabled.

0: Disabled

1: Enabled

Station totals and
rates

900

Determines whether or not the flow computer maintains station
totals, station flow rates and station averages.

0: Disabled

No station totals, rates and averages are maintained

1: Enabled

Station totals, rates and averages are maintained

Station product

900

Defines if a common product setup is used for all meter runs or if
each meter run uses its own product setup. If enabled, one com-
mon density/gas composition is used for all runs. If disabled,
each run uses its own density/gas composition.

0: Disabled

1: Panel (XPonly)

A common product setup is used for all mete runs of a Flow-XP.
This option is only available on a SICK Flow-X/P.

2: Remote station FC

A common product setup is used for all mete runs, while station
functionality is conducted b a remote station flow computer.
Option 2: “Remote station FC” activates communication
between a run flow computer and a remote station flow com-
puter.

In case of a remote station flow computer the Station product
must be set to “Remote station FC” AND meter run functionality
must be disabled.

On a run flow computer that has to communicate to a remote
station flow computer, the Station product must also be set to
“Remote station FC”, but meter run functionality should be
enabled

Flow weighted aver-
aging method

1000

Determines whether flow weighted averages are weighted on
volume flow or mass flow.

1: Volume

2: Mass

Date format

1000

Date format used on the flow computer screens and reports
1: dd/mm/yy
2: mm/dd/yy

Atmospheric pres-
sure

1000

The local atmospheric pressure [bar(a)] is used to convert gauge
pressure to absolute pressure and vice versa.

Molar mass of air

1000

The molar mass of air [kg/kmol] is used to calculate the specific
gravity.

If the specific gravity is a live input (via a SG transducer oras a
process input) then this parameter is used to calculate the
observed and base density and corresponding volumes.
28.9626 [kg/mol] according to IS0-6976:1995

Base density of air

1000

The base density of air [kg/m3] is used to calculate the relative
density.

Typical values are 1.292923 [kg/kmol] at 0 [°C], 1.224510
[kg/kmol] at 15 [°C] and 1.204449 [kg/kmol] at 20 [°C] (from
IS0-6976:1995)
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Table 39

Overall setup settings

Setting Security level | Description
Reference pressure 1000 The reference pressure [bar(a)] for the base density and base
volume
Reference tempera- 1000 The reference temperature [°C] for the base density and base
ture volume
Universal gas con- 1000 Universal gas constant R [J/K/mol].
stant 8.314510 [J/K/mol] according to 1IS6976:1995
Refer to section calculations to check when and how this param-
eter is used.
Use net HV for 900 Controls whether the net heating value is used for energy totals
energy instead of the gross heating value.
0: No
1: Yes
Disable totals if 1000 Controls if totals should be disabled when the meter is inactive.
meter is inactive The meter is inactive if the flow rate or pulse frequency is below
the threshold level.
0: No
1: Yes
Set flow rate to O if 900 Controls if the flow rates should be set to O when the meter is
meter is inactive inactive. The meter is inactive if the flow rate or pulse frequency
is below the threshold level.
0: No
1: Yes
MID compliance 1000 Compliance with the Measuring Instrument Directive (MID).
0: Disabled
1: Enabled
Refer to chapter “MID Compliance” for more information.
Reverse totals 1000 Enables or disabled the reverse totals. If reverse totals are dis-

abled, only forward totals are shown.

0: Disabled

1: Enabled

See paragraph “Flow direction input” for an explanation how to
configure the flow direction.
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6.8.2

Table 40

6.8.3

Table 41

System data settings

» Select: Display > Configuration, Overall setup, System data:
System data settings

Setting Security level | Description

System tag 900 Tag number for the meter station orin case of a single stream
flow computer, the meter run, e.g. “YY-100"

System location 900 Name of the location of the meter station or in case of a single
stream flow computer, the meter run, e.g. “Green field,South
section”

System description 900 Description of the meter station orin case of a single stream
flow computer, the meter run, e.g. “Export stream 2”

System company 900 Name of the company that owns the meter station or in case of a
single stream flow computer, the meter run, e.g. “GasTransco”

Flow computer tag 900 Tag number of the flow computer, e.g. “FY-1001A”

Period settings

The start of the daily period is configurable. Furthermore there are 2 user-definable periods
that can be used for any period type and any period start, e.g. a 2 weekly period starting at
Tuesday 06:00 or a 2nd fiscal day starting at 08:00. The flow computer maintains the same
set of totals and averages for the user-definable periods as for the hourly and daily periods.

» Select: Display > Configuration, Overall setup, Periods

Period settings

Setting Security level | Description
Day start hour 900 Start of the daily period as offset in hours from midnight. E.g. for
a day start at 6:00 AM this parameter should be set to 6.
Period <X> type 900 Type of period
1: Second
2: Minute
3: Hour
4: Day
5: week
6: Month
7: Quarter
8: Year
Period <X> duration 900 Period duration, i.e. number of period types.
E.g. fora 2 weekly period, entera 2 (and set the period type at 5:
week).
Period <X> start day 900 Offsetin days
Period <X> start 900 Offsetin hours
hour
Period <X> start 900 Offsetin minutes
minute E.g. to define a monthly event at the 5th on 06:30, enter 4 for
Period start day, 6 for Period start hour and 30 for Period start
minute
Period <X> label 900 Text to be shown on period displays and reports
E.g. “Weekly” or “Two monthly”
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6.8.4

Table 42

Totalizer settings

» Select: Display > Configuration, Overall setup, Totals

Totalizer settings

Setting

Security level

Description

val

Gross volume total 900 The number of decimal places for the indicated and gross vol-
decimal places ume cumulative totals

Base volume total 900 The number of decimal places for the base (standard) volume
decimal places cumulative totals.

Mass total decimal 900 The number of decimal places for the mass cumulative totals.
places

Energy total decimal 900 The number of decimal places for the energy cumulative totals.
places

Gross volume total 900 The rollover value for the indicated and gross volume cumula-
rollover val tive totals.

Base volume total roll- 900 The rollover value for the base (standard) volume cumulative
overval totals.

Mass total rollover val 900 The rollover value for the mass cumulative totals.

Energy total rollover 900 The rollover value for the energy cumulative totals.
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6.9 Meter run setup

@
+1—>\ These displays are only available if “Meter run functionality” is enabled.

6.9.1 Run setup

The overall meter run settings are accessible through the following display:
» Select: Display > Configuration, Run <x.>, Run setup
with <x> the relative number of the flow module that controls the flow meter

o If “Station product” is enabled, then the settings marked with (*) are not avail-
1 able on the “Run setup” display, but on the “Station setup” display instead.

Table 43 Meter run settings
Setting Security level | Description

Meter device type 1000 The following meter device types are supported:
1: Pulse
Any SICK flow meter that provides a single or dual pulse signal representing the
volumetric or mass flow.
2: Smart
Any SICK flow meter that provides its flow rate and/or total value through an
analog or HART signal or via a Modbus communications link.
Typically used for ultrasonic flow meters.
Fora HART signal and a Modbus communications link the corresponding com-
munications device (refer to paragraph “Smart meter setup”) needs to be
defined as well.
3: Smart/pulse
Any SICK flow meter that provides its flow rate and/or total value through an
analog or HART signal or via a Modbus communications link and also through a
single or dual pulse signal. Either the smart or the pulse signal may be defined as
the primary signal for totalization. Also a deviation check between the two sig-
nals is performed.
Typically used for ultrasonic flow meters that provide both a communications
link and a pulse signal.

Base density input Defines how the base density (density at reference conditions) is determined.
type (*) 1: Always use keypad
Use this option when a fixed value is used for the base density
5: Custom input
The value [kg/sm3] that is written to tag “Base density custom value” will be
used as the base density. Use this option when the base density value is sent to
the flow computer over a Modbus communications link or when you want to
apply user-defined calculations for the base density value.
6: Calculated from gas composition
The base density is calculated from the gas composition.
Referto chapter Calculations for more information about the actual calculations
12: Gas chromatograph value
Uses the base density that is read from the gas chromatograph.

Meter density calcu- Defines how the meter density (density at line conditions) is calculated
lation method 1: Calculated from base density
Defines how the specific gravity (SG) is determined
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Table 43 Meter run settings

Setting

Security level

Description

Specific gravity
input type (*)

Defines how the specific gravity (SG) is determined.

0: None (calculated from base density)

There is no specific gravity input. Specific gravity is calculated from base den-
Sity.

1: Always use keypad

Use this option when a fixed value is used for the specific gravity.

5: Custom

The value [-] that is written to tag “Specific gravity custom value” will be used as
the specific gravity. Use this option when the specific gravity value is sent to the
flow computer over a Modbus communications link or when you want to apply
user-defined calculations for the specific gravity value.

Gas composition
input type (*)

Defines how the gas composition is provided to the flow computer

0: None

No gas composition is being used.

1: Always use keypad

Always uses the keypad gas composition, which is manually entered through the
operator display

2: One gas chromatograph

The gas composition is provided by a single gas chromatograph (GC). The com-
position may be overruled by the keypad composition

3: Two gas chromatographs

The gas composition is provided by two (redundant) gas chromatographs. The
composition of the selected GC will be used for the calculations. The composi-
tion may be overruled by the keypad composition

4: Custom

The component values that are written to the custom composition tags will be
used. Use this option when the composition is sent to the flow computer over a
Modbus communications link by an external system or when you want to apply
user-defined calculations to set the component values.
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6.9.2

Table 44

6.9.3

Table 45

Flow meter setup

W

:: The type of flow meter is set up under Configuration, Run <x>, Run Setup.

ALy

» Select: Display > Configuration, Run <x.>, Flow meter, Meter data
with <x> the relative number of the flow module that controls the flow meter
Flow meter setup

Setting Security level | Description

Meter tag 900 Flow metertag, e.g. “FT-1023AA”

Meter ID 900 Flow meter D, e.g. “Check meter gas export 2”
Meter serial number 900 Flow meter serial number, e.g. “H1009245”
Meter manufacturer 900 Flow meter serial number, e.g. “H1009245”
Meter model 900 Flow meter model, e.g. “Promass 83"

Meter size 900 Flow meter size, e.g. “120 mm” or“ 11"“
Pulse input

o This display is only available if “Meter device type” is either “Pulse” or “Smart/
"'1 Pulse”.
» Select: Display > Configuration, Run <x.>, Flow meter, Pulse input

with <x> the relative number of the flow module that controls the flow meter
Pulse input settings

Setting Security level | Description

Pulse input quantity 1000 Either “Volumetric” for a volumetric flow meter (e.g. turbine, PD,
type ultrasonic) or “Mass” for a mass flow meter (e.g. coriolis)

1: Volume

2: Mass

HF/LF pulses 1000 Enables or disables high frequency/low frequency pulses.

0: Disabled

Pulse A and B are both high frequency pulses.

1: Enabled

Pulse B is a low frequency pulse. The low frequency pulse is only
used to check the high frequency pulse. The high frequency
pulse (pulse A) is used for the flow calculations.

HF/LF pulses blade 1000 Defines the ratio between the high frequency pulses and low fre-
ratio quency pulses
E.g. a blade ratio of 4 means that there will be one LF pulse for
every 4 HF pulses.
Meter active thresh- 1000 When the actual frequency (Hz) is below this threshold value, the
old frequency meter is considered to be inactive. Depending on the settings

“Disable totals when meter inactive” and “Set flow rate to 0
when meter inactive” the totals are stopped and/or the flow rate
is set to zero (refer to paragraph “Overall setup”).
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6.9.4 Smart meter

+1

This display is only available if “Meter device type” is either “Smart” or “Smart/

Pulse”.

» Select: Display > Configuration, Run <x.>, Flow meter, Smart meter
with <x> the relative number of the flow module that controls the flow meter

Table 46 Smart meter settings
Setting Security level | Description
Smart meter input 1000 Type of input used for the “smart” flow meter
type 1: HART / Modbus
2: Analog input
Use flow rate or total 1000 ® Only applies when smart meter input type = “HART / Modbus”. Determines
whether the flow rate or the flow total value as provided by the flow meter is
used for flow totalization.
1: Flow rate
2: Flow total
In case of an analog input the input always represents a flow rate.
Analog input quan- 1000 ® Only applies when smart meter input type = “2: Analog input” or when input
tity type typeis “1: HART / Modbus” and option “HART to analog fallback” is enabled
1: Volumetric
2: Mass
For HART or Modbus inputs this is determined automatically from the communi-
cation tag list of the assigned communication device.
Analog input module 1000 ® Only applies when smart meter input type = “2: Analog input” or when input
typeis “1: HART / Modbus” and option “HART to analog fallback” is enabled.
Number of the flow module to which the analog signal is physically connected.
-1: Local module means the module of the meter run itself.
Analog input chan- 1000 ® Only applies when smart meter input type = “2: Analog input” or when input
nel typeis “1: HART / Modbus” and option “HART to analog fallback” is enabled.
Number of the analog input channel on the selected module to which the analog
signal is physically connected.
HART/Modbus inter- 1000 ® Only applies when smart meter input type = “HART / Modbus”.
nal device nr Device nr. of the communication device as assigned in the configuration soft-
ware (Flow-Xpress, section “Ports & Devices”)
HART to analog fall- 1000 ® Only applies for a single HART transmitter in a loop, where the 4 ... 20 mA sig-
back nal is provided together with the HART signal.
0: Disabled
The 4 ... 20 mA signal will not be used when the HART signal fails. Instead value
corresponding with the “Fallback type” will be used.
1: Enabled
The 4 ... 20 mA signal will be used when the HART signal fails. When both the
HART and the mA signal fail the value corresponding with the “Fallback type” will
be used.
Meter active thresh- 1000 The meter will be considered inactive when the flow rate is below this limit value.
old flow rate The value should have the same units as used by the flow rate that is indicated
by flow meter (m3/hrin case of a volume flow meter, kg/hrin case of a mass
flow meter).
Depending on the settings “Disable totals when meter inactive” and “Set flow
rate to 0 when meter inactive” the totals are stopped and/or the flow rate is set
to zero (refer to paragraph “Overall setup”).
Pulse is primary 1000 ® Only applies when meter type is “Smart/pulse”.

Controls whetherthe pulse input orthe smartinput is used as the primary source
for flow totalization.

1: No

Smartinputis primary

2: Yes

Pulse inputis primary

When the primary input fails, while the secondary input is healthy, then the sec-
ondary input will be used for totalization.

Note that a single pulse input is always considered to be healthy.
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Table 46 Smart meter settings
Setting Security level | Description
Flow deviation limit 900 ® Only applies when meter type is “Smart/pulse”.
smart/pulses The flow rate as indicated by the smart and pulse inputs are compared and an
alarm is raised when the relative deviation between the two is larger than the
“Flow deviation limit” [%].
Pulse K-factor selec- 900 ® Only applies when meter type is “Smart/pulse”.
tion 1: Use parametervalue
Uses the K-factor that is configured in the flow computer
2: Read from flow meter
Uses the K-factor that is read from the smart meter
Note that communication of the K-factor via Modbus is not supported by all
smart meters.
Flow meter total roll- 900 Roll-over value for the flow meter total. The total is reset to zero if this limit is
over reached.
Flow meter max. 900 Total increments beyond this limit will be ignored. This may f.e. happen in case
change in total the totalizer in the meter is reset or when the meter is replaced.
AGA10 velocity of 900 Enables or disables a check between the velocity of sound (VOS) from the meter
sound check and the velocity of sound calculated by the flow computer based on AGA10.
0: Disabled
1: Enabled
® Only applies to ultrasonic flow meters.
Velocity of sound 900 Deviation limit[m/s] for the velocity of sound check. If the velocity of sound
deviation limit check is enabled and the deviation between the VOS from the meter and the
VOS calculated by the flow computer exceeds this limit, then an alarm is gener-
ated.
6.9.5 Data valid input

The Data valid input is an optional input that can be used to control the accountable totals
(for MID compliance). It is usually only applicable for smart flow meters (e.g. ultrasonic or
coriolis) that provide a pulse output signal.

» Select: Display > Configuration, Run <x.>, Flow meter, Data valid input
with <x> the relative number of the flow module that controls the flow meter

Table 47 Data valid input settings
Setting Security level | Description
Data valid input type 900 Selects the data valid input type
0: None

Data valid check is disabled

1: Digital input

Reads the data valid status from a digital input.

2: Smart meter input

Uses the data valid status from the flow meter Modbus communication.

3: Custom

The value that is written to tag “Data valid custom condition” will be used. Use
this option when the data valid condition is sent to the flow computer overa
Modbus communications link or when you want to apply user-defined calcula-
tions for the data valid condition.

Data valid digital 900 Number of the flow module to which the signal is physically connected.
input module -1: Local module means the module of the meter run itself.

Data valid digital 900 Number of the digital channel on the selected module to which the signal is
input channel physically connected.
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6.9.6 Flow direction input

Only available if “Reverse totals” are enabled (Display > Configuration, Overall

o
+1 setup, Overall setup).

The Flow direction input is used to control the flow direction.
» Select: Display > Configuration, Run <x.>, Flow meter, Flow direction input
with <x> the relative number of the flow module that controls the flow meter

Table 48 Flow direction input settings
Setting Security level | Description
Data valid input type 900 Selects the low direction input type.
1: Meter pulse phase
® Only applies to dual pulse meters.
The flow direction is derived from the sequence of the dual
pulses. See paragraph“Pulse input” for more details.
1: Digital input
Reads the flow direction status from a digital input (0: Forward,
1: Reverse)
2: Smart meter input
Uses the flow direction from the flow meter Modbus communi-
cation
3: Custom
The value that is written to tag “Flow direction custom value” will
be used. Use this option when the flow direction value is sent to
the flow computer over a Modbus communications link or when
you want to apply user-defined calculations for the flow direc-
tion.
Data valid digital 900 Number of the flow module to which the signal is physically con-
input module nected.
-1: Local module means the module of the meter run itself
Data valid digital 900 Number of the digjtal channel on the selected module to which

input channel

the signal is physically connected.
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6.9.7

Table 49

Meter body correction

o
+1 Only available when “Meter device type” is “Pulse”, “Smart” or “Smart/Pulse”.

The meter body correction facility is mainly meant for ultrasonic flow meters for which a
correction of the expansion of the meter body may be required.

» Select: Display > Configuration, Run <x.>, Flow meter, Meter body correction
with <x> the relative number of the flow module that controls the flow meter
Meter body correction settings

Setting Security level | Description

Meter body correction 900 Controls if the correction is enabled or not
0: Disabled
1: Enabled

Meter body coefficient 900 1: Use parametervalue

selection Uses the body expansion coefficients that are configured in
the flow computer

2: Read from flow meter
Uses the body expansion coefficients that are read from the
smart meter

Note that communication of the body expansion coeffi-
cients via Modbus is not supported by all smart meters.

Cubical temperature 900 Cubical temperature expansion coefficient [1/K] (same as
expansion coefficient 1/°C)

Equals linear temperature expansion coefficient multiplied
by 3. Typical values are 4.12 E-5 for carbon steel and 5.23
E-5 for stainless steel.

Body correction 900 Reference temperature for body correction [°C]

reference temperature

Cubical pressure 900 Cubical pressure expansion coefficient[1/bar]

expansion coefficient Equals linear pressure expansion coefficient multiplied
by 3. Typical value is 6 E-6 both for carbon steel and stain-
less steel.

Body correction 900 Reference pressure for body correction [bar(a)].

reference pressure
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6.10.1

Table 50

6.10.2

Table 51

6.10.3

Table 52

Station setup
Station setup
+i Only available when “Meter device type” is “Pulse”, “Smart” or “Smart/Pulse”

» Select: Display > Configuration, Station, Station setup.
The following settings are available on the “Station setup” display:
Station setup settings

Setting Security level | Description

Observed density input type See the description in paragraph “Run setup”
Base density input type XXX

Specific gravity input type XXX

Gas composition input type XXX

Station data

L] Only available on a SICK Flow-X/P with “Station product”, or “Station totals and
+1 rates” enabled and on a Remote station FC.

» Select: Display > Configuration, Station, Station data
Station data settings

Setting Security level | Description
Station ID Station ID (text)
Station tag Station tag (text)
Meter runs

° Only available on a SICK Flow-X/P with “Station product”, or “Station totals and
+1 rates” enabled and on a Remote station FC.

» Select: Display > Configuration, Station, Station data
This display page gives an overview of the meter runs that make up the station.
Meter runs

Setting Security level | Description

Meter run <x> total- Defines how the station totals and rates are calculated.

izer type 1: Positive
The flow of this run is added to the station totals and rates. This
is the default setting.
0: None
The flow of this run is not taken into account in the station totals
and rates.
-1: Negative
The flow of this run is subtracted from the station totals and
rates. This option should be used for return flows
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6.11 Setting up the temperature

» Select: Display > Configuration, Run <x.>, Temperature (, Meter temperature) with <x>
the relative number of the flow module that controls the flow meter.

Table 53 Temperature settings
Setting Security level | Description
Input type 1000 Type of input

1: Always use keypad

2: Analog input

3: Pt100input

4: HART

5: Custom input

When option 5: Custom is selected then the value [°C] that is written to tag
“Meter temperature custom value” will be used. Use this option when the tem-
perature value is sent to the flow computer over a Modbus communications link
or when you want to apply user-defined calculations for the temperature.

Analog / Pt100 1000 ® Only applies when input type is “2: Analog input” or “3: Pt100 input” or when
input module input type is “4: HART” and option “HART to analog fallback” is enabled.
Number of flow module to which the signal is physically connected to.

-1: Local module means the module of the meter run itself

Analog / Pt100 1000 ® Only applies when input type is “2: Analog input” or “3: Pt100 input” or when
input channel input type is “4: HART” and option “HART to analog fallback” is enabled.
Number of the analog input channel on the selected module to which the signal
is physically connected.

HART internal device 1000 ® Only applies when input type is “4: HART".

nr. Internal device nr. of the HART transmitter as assigned in the configuration soft-
ware (Flow-Xpress: “Ports & Devices”)

HART variable 1000 ® Only applies when input type is “4: HART”

Determines which of the 4 HART variables provided by the HART transmitter is
used. Select the variable that represents the temperature. Usually this is the 1st
(primary) variable.

Fallback type 1000 Determines what to do in case the input fails.

1: Last good value

Keep on using the last value that was obtained when the input was still healthy.
2: Fallback value

Use the value as specified by parameter “Fallback value”

The fallback value is usually a fixed value and will generally never be changed
during the lifetime of the flow computer.

3: Keypad value

Use the value as specified by parameter “Keypad value”

Fallback value 1000 ® Only used when Fallback type is “2: Fallback value”.

Represents the temperature [ °C] that should be used when the input fails.
HART to analog fall- 1000 ® Only applies for a single HART transmitter, where the 4 ... 20 mA signal is pro-
back vided together with the HART signal.

0: Disabled

The 4 ... 20 mA signal will not be used when the HART signal fails. Instead the
value corresponding with the “Fallback type” will be used.

1: Enabled

The 4 ... 20 mA signal will be used when the HART signal fails. When both the
HART and the mA signal fail the value corresponding with the “Fallback type” will
be used.
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6.12 Setting up the pressure

» Select: Display > Configuration, Run <x.>, Temperature (, Meter temperature)
with <x> the relative number of the flow module that controls the flow meter

Table 54

Pressure settings

Setting

Security level

Description

Input type

1000

Type of input

1: Always use keypad

2: Analog input

4: HART

5: Custom input

When option 5: Custom is selected then the value ([bar(a)] or [bar(g)]) that is
written to tag “Meter pressure custom value” will be used. Use this option when
the pressure value is sent to the flow computer over a Modbus communications
link or when you want to apply user-defined calculations for the pressure.

Input units

1000

1: Absolute

The input value is an absolute pressure [bar(a)]

2: Gauge

The input value is a gauge pressure [bar(g)] (i.e. relative to the atmospheric pres-
sure)

Analog input module

1000

® Only applies when input type is “2: Analog input” or when input type is “4:
HART” and option “HART to analog fallback” is enabled

Number of flow module to which the signal is physically connected to.

-1: Local module means the module of the meter run itself

Analog input chan-
nel

1000

® Only applies when input type is “2: Analog input” or when input type is “4:
HART” and option “HART to analog fallback” is enabled

Number of the analog input channel on the selected module to which the signal

is physically connected.

HART internal device
nr

1000

® Only applies when input type is “4: HART".
Internal device nr. of the HART transmitter as assigned in the configuration soft-
ware (Flow-Xpress: “Ports & Devices”)

Hart variable

1000

® Only applies when input type is “4: HART”

Determines which of the 4 HART variables provided by the HART transmitter is
used. Select the variable that represents the pressure. Usually this is the 1st
(primary) variable.

Fallback type

1000

Determines what to do in case the input fails.

1: Last good value

Keep on using the last value that was obtained when the input was still healthy.
2: Fallback value

Use the value as specified by parameter “Fallback value”

The fallback value is usually a fixed value and will generally never be changed
during the lifetime of the flow computer.

3: Keypadvalue

Use the value as specified by parameter “Keypad value”

Fallback value

1000

® Only used when Fallback type is “2: Fallback value”.
Represents the pressure ([bar(a)] or [bar(g)], depending on the selected pres-
sure input units) that should be used when the input fails.

HART to analog fall-
back

1000

® Only applies for a single HART transmitter, where the 4 ... 20 mA signal is pro-
vided together with the HART signal.

0: Disabled

The 4 ... 20 mA signal will not be used when the HART signal fails. Instead the

value corresponding with the “Fallback type” will be used.

1: Enabled

The 4 ... 20 mA signal will be used when the HART signal fails. When both the

HART and the mA signal fail the value corresponding with the “Fallback type” will

be used.
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Table 55

Configuring gas chromatographs

° Whether the gas chromatograph configuration is on station or meter run level
is controlled by parameter “Station product”, which is accessible through Dis-
play Configuration, Overall setup, Overall setup.

The gas composition may be obtained from 1 or 2 gas chromatographs. The gas chromato-
graph(s) must be defined as a communications device in Flow-Xpress, section “Ports &
Devices”.

The following display is only available when “Gas composition input type” is set to “One gas
chromatograph” or “Two gas chromatographs”:
» Select: Display > Configuration, Run <x.>, Single / Dual chromatograph(s)
Display > Configuration, Station, Single / Dual chromatograph(s)
with <x> the relative number of the flow module that controls the flow meter
Gas chromatograph settings

Setting

Security level | Description

device nr.

GC A/B internal 1000 Internal device nr. of the gas chromatograph as assigned in the configuration

software (Flow-Xpress: “Ports & Devices”)

GC selection mode 1000 ® Only applies when “Gas composition input type” is set to “Two Gas Chromato-

graphs”.
Controls the selection between the 2 GCs. The gas composition of the selected
GC is used for the calculations. The selection is based on a GC failure, which
occurs when:
the GC does not communicate (properly) to the flow computer
the GC indicates a measurement problem.
the GC is not in normal operation, but e.g. in maintenance orin calibration
Note: The actual logic to determine a measurement problem or the operational
mode of a GC may be different for each type of GC.
1: Auto-A
GC B is only selected when it has no failure, while GC A has a failure. GC A is
selected in all other cases.
2: Auto-B
GC A is only selected when it has no failure, while GC B has a failure. GC B is
selected in all other cases.
3: Manual-A
GC A is always selected, independent of any failure
4: Manual-B
GC B is always selected, independent of any failure
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6.14

6.14.1
Table 56

Configuring gas properties

° Whether the gas properties configuration is on station or meter run level is
controlled by parameter Station product, which is accessible through display
Configuration, Overall setup, Overall setup.

» Select: Display >< Configuration, Run <x.>, Gas properties, Composition
Display > Configuration, Station, Gas properties, Composition
with <x> the relative number of the flow module that controls the flow meter

Composition

Gas composition settings

Setting

Security level

Description

back type

Composition fall- 900

Determines what to do when the (communication with the) GC is in failure (in
case of one GC) or when the (communication with) both GCs are in failure (in
case of two GCs)

1: Use last received

Keep using the last received composition before the failure

3: Use keypad composition

Use the keypad composition

limitalarm

Composition fail on 900

Determines what to do when one or more components, or the sum of compo-

nents, are out of limits.

0: Disabled

The live gas composition is used, even in case of a composition limit alarm.

1: Enabled e live gas composition is not used in case of a composition limit
alarm. Instead the last received good composition, or the keypad composi-
tion is used (depending on the fallback type).

Live composition
Cx+ split mode

1000

® Applies to the live gas composition received from the gas chromatograph or
the custom composition and not to the keypad composition!

Controls the split up of the C6+, C7+, C8+ or C9+ component of the live compo-

sition!

1: Notused

The values for C6, C7, C8, C9 and C10 will be used as received from the GC

2: C6+ split

The C6+ componentis splitinto C6, C7, C8, C9 and C10 according to the

defined split percentages. The values of C6, C7, C8, C9 and C10 as received

from the GC are neglected.

2: C7+split

The C7+ componentis splitinto C7, C8, C9 and C10 according to the defined

split percentages. The value of C6 is used as received from the GC. The values of

C7,C8,C9 and C10 as received from the GC are neglected.

2: C8+split

The C8+ component is splitinto C8, C9 and C10 according to the defined split

percentages. The values of C6 and C7 are used as received from the GC. The val-

ues of C8, C9 and C10 as received from the GC are neglected.

2: C9+ split

The C9+ componentis splitinto C9 and C10 according to the defined split per-

centages. The values of C6, C7 and C8 are used as received from the GC. The

values of C9 and C10 as received from the GC are neglected.

C6 split %

Live composition

1000

The C6 split percentage [%] for the live composition

C7 split %

Live composition

1000

The C7 split percentage [%] for the live composition

C8 split %

Live composition

1000

The C8 split percentage [%] for the live composition

C9 split %

Live composition

1000

The C9 split percentage [%] for the live composition

C10 split %

Live composition

1000

The C10 split percentage [%] for the live composition
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Table 56

Gas composition settings

Setting

Security level

Description

Keypad composi-
tion Cx+ split mode

1000

® Applies to the keypad composition, not to the composition received from the
gas chromatograph or the custom composition!

Controls the split up of the C6+, C7+, C8+ or C9+ component from the keypad

composition.

1: Not used

The values for C6, C7, C8, C9 and C10 will be used as specified by the keypad

composition

2: C6+ split

The C6(+) component from the keypad composition is split into C6, C7, C8, C9

and C10 according to the defined split percentages. The values of C7, C8, C9

and C10 from the keypad composition are neglected.

2: C7+ split

The C7(+) component from the keypad composition is split into C7, C8, C9 and

C10 according to the defined split percentages. The value of C6 is used as spec-

ified in the keypad composition. The values of C8, C9 and C10 from the keypad

composition are neglected.

2: C8+ split

The C8(+) component is split into C8, C9 and C10 according to the defined split

percentages. The values of C6 and C7 are used as specified in the keypad com-

position. The values of C9 and C10 from the keypad composition are neglected.

2: C9+ split

The C9(+) component is split into C9 and C10 according to the defined split per-

centages. The values of C6, C7 and C8 are used as specified in the keypad com-

position. The value of C10 from the keypad composition is neglected.

Keypad composition
C6 split %

1000

The C6 split percentage [%] for the keypad composition

Keypad composition
C7 split %

1000

The C7 split percentage [%] for the keypad composition

Keypad composition
C8 split %

1000

The C8 split percentage [%] for the keypad composition

Keypad composition
C9 split %

1000

The C9 split percentage [%] for the keypad composition

Keypad composition
C10 split %

1000

The C10 split percentage [%)] for the keypad composition

neo-Pentane mode

1000

Defines what has to happen to the neo-Pentane component. neo-C5 is not sup-
ported by AGA8 and GPA-2172, therefore it has to be added to i-C5 orn-C5, or it
can be neglected.

1: Addtoi-C5

The neo-Pentane component is added to i-Pentane

2: Addton-C5

The neo-Pentane component is added to n-Pentane

3: Neglect

The neo-Pentane componentis not taken into account

ALy

L. The spli
If the gas composition doesn't count up to 100%, it is normalized by the flow

LTERY

t percentages should add up to 100%.

computer, which means that all component values are raised or lowered pro-
portionally, so that the sum of components counts up to 100%.
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6.14.2 Calculation setup

» Select: Display > Configuration, Run <x.>, Gas properties, Calculation setup
Display > Configuration, Station, Gas properties, Calculation setup
with <x> the relative number of the flow module that controls the flow meter r

Table 57

Calculation setup settings

Setting

Security level

Description

Compressibility cal-
culation method

1000

Method to calculate the compressibility factor Z at the meter temperature and
pressure and, in case of a live density measurement, also at the density tem-
perature and pressure (Zgens)-

1: Keypad

Uses the meter compressibility and density compressibility keypad values

2: AGAS8 (detailed)

Requires the gas composition

3: SGERG (AGAS8 gross)

Requires additional process inputs for nitrogen, carbon dioxide, specific gravity
and gross heating value. One of these 4 inputs may be calculated instead (refer
to parameter SGERG input method)

4: NX19

Requires additional process inputs for nitrogen, carbon dioxide, specific gravity
and gross heating value.

5: Custom

The values that are written to the tags “Meter compressibility custom value” and
“Density compressibility custom value” will be used. Use this option when the
compressibility value is sent to the flow computer over a Modbus communica-
tions link or when you want to apply user-defined calculations for the compress-
ibility.

Meter compressibil-
ity keypad value

1000

Meter compressibility keypad value that is used when the compressibility calcu-
lation method is set to “Keypad”

Density compress-
ibility keypad value

1000

Density compressibility keypad value that is used when the compressibility cal-
culation method is set to “Keypad”

Base compressibil-
ity calculation
method

1000

Method to calculate the compressibility factor at the reference conditions
(Zase)-

1: Keypad

Uses the base compressibility keypad value

2: AGA8 (detailed)

Requires the gas composition

3: SGERG (AGA8 gross)

Requires additional process inputs for nitrogen, carbon dioxide, specific gravity
and gross heating value. One of these 4 inputs may be calculated instead (refer
to parameter SGERG input method)

4: NX19

Requires additional process inputs for nitrogen, carbon dioxide, specific gravity
and gross heating value.

5: 1S06976-1983

Requires the gas composition

6: 1S06976-1995

Requires the gas composition

7: GPA2172

Requires the gas composition

8: Custom

The value that is written to the tag “Base compressibility custom value” will be
used. Use this option when the base compressibility value is sent to the flow
computer over a Modbus communications link or when you want to apply user-
defined calculations for the base compressibility.

Base compressibil-
ity keypad value

1000

Base compressibility keypad value that is used if the compressibility calculation
method is set to “Keypad”
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Table 57

Calculation setup settings

Setting

Security level

Description

Molar mass calcula-
tion method

1000

Method to calculate the molar mass

1: Keypad

Uses the molar mass keypad value

2: AGA8 (detailed)

Requires the gas composition

3: SGERG (AGA-8 gross)

Requires additional process inputs for nitrogen, carbon dioxide, specific gravity
and gross heating value. One of these 4 inputs may be calculated instead (refer
to parameter SGERG input method)

4: 1S06976-1983

Requires the gas composition

5: 1S06976-1995

Requires the gas composition

6: GPA2172

Requires the gas composition

8: Custom

The value [kg/kmol] that is written to the tag “Molar mass custom value” will be
used. Use this option when the molar mass value is sent to the flow computer
over a Modbus communications link or when you want to apply user-defined cal-
culations for the molar mass.

Molar mass keypad
value

1000

Molar mass keypad value that is used when the molar mass calculation method
is set to “Keypad”

Heating value calcu-
lation method

1000

Controls how the heating value is determined

1: HVprocess input

The heating value is provided as a process input (keypad value, analog input,
HART input, GC value, custom value). See paragraph “Gross Heating value input”
2: 1S06976-1995

Requires the gas composition

3: 1S06976-1983

Requires the gas composition

4: GPA-2172

Requires the gas composition

SGERG input
method

1000

® Only applies if SGERG is selected to calculate the compressibility and/or the
base compressibility

SGERG calculation method as specified in the standard:

1: All inputs known

2: Unknown N2

3: Unknown CO2

4: Unknown GHV

5: Unknown RD (relative density)

SGERG reference
conditions

1000

® Only applies if SGERG is selected to calculate the compressibility and/or the
base compressibility

Reference conditions for the gross heating value and relative density values.

1: GHV/RD 25/0 °C

2: GHV/RD 0/0 °C

3: GHV/RD 15/15 °C

NX19 G9 correction
method

1000

® Only applies if NX-19 is selected to calculate the compressibility and/or the
base compressibility

Controls whether the AGA-NX-19-mod/AGA-NX-19-mod.BR.KORR.3H is used

instead of the AGA-NX-19-1962 standard calculation.

0: Disabled

1: Enabled

1SO-6976-1995 ref-
erence conditions

1000

® Only applies if IS06976:1995 is selected to calculate the base compressibil-
ity, molar mass and/or gross heating value. The reference temperatures for
combustion/metering:

: 15°C/15°C

0°c/0°C

15°C/0°C

25°C/0°C

20°C/20°C

25°C/20°C

RESUE R R
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Table 57 Calculation setup settings
Setting Security level | Description
IS0-6976-1995 1000 ® Only applies if IS06976:1995 is selected to calculate the base compressibil-
molar mass calcula- ity, molar mass and/or gross heating value.
tion method Defines how the molar mass is calculated from the gas composition.
1: From atomic masses
Calculates the molar mass from the atomic masses as defined in the note of
Table 1 of the standard
2: Use table values
Uses the values from Table 1 of the standard
1SO-6976-1995 1000 ® Only applies if IS06976:1995 is selected to calculate the base compressibil-
heating value calcu- ity, molar mass and/or gross heating value.
lation method Defines how the calorific value is calculated from the gas composition
1: Definitive method
Calculates the mass based calorific value from the molar based calorific values
from table 3 and from the calculated molar mass values.
Calculates the volume based calorific value by multiplying the molar based calo-
rific values from table 3 by p2/R.T2
2: Alternative method
Uses the values from tables 3, 4 and 5 as specified in the standard.
Referto paragraph 6.1 and 7.1 of the ISO-6976:1995 standard for more infor-
mation.
1IS06976-1983 1000 ® Only applies if IS06976:1993 is selected to calculate the base compressibil-
metering reference ity, molar mass and/or gross heating value.
temp. The temperature used for calculating the compressibility, the density and the
real relative density values
1: 0°C
2: 15°C
1IS06976-1983 1000 ® Only applies if IS06976:1983 is selected to calculate the base compressibil-
combustion ref, ity, molar mass and/or gross heating value.
temp. Temperatures used for calculating the calorific values. 1stvalue represents the
combustion reference temperature and the 2nd value the Gas volume reference
temperature
1: 25°C/0°C
2: 0°C/0°C
3: 15°C/0°C
4: 15°C/15°C
GPA2172 edition 900 ® Only applies if GPA2172 is selected to calculate the base compressibility,
molar mass and/or gross heating value.
The GPA2172-96 standard uses the gas properties that are defined in the GPA-
2145 standard. The latter standard is updated periodically.
SICK Flow-X supports the following editions of the GPA-2145 standard:
1: GPA2145-00: 2000 edition
2: GPA2145-03: 2003 edition
Earlier versions of the GPA-2145 standard did not contain metric values.
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6.14.3

Gross Heating Value input

The gross heating value [MJ/sm3] is used to calculate the energy flow rates and totalizers.
Optionally the GHV is also used in the SGERG and NX-19 calculations to calculate the com-

pressibility and/or molar mass (see paragraph “Calculation Setup”).

» Select: Display > Configuration, Run <x.>, Gas properties, GHV input
Display > Configuration, Station, Gas properties, GHV input
with <x> the relative number of the flow module that controls the flow meter

Table 58

Gross Heating Value Settings

Setting

Security Level

Description

Input type

1000

Type of input

0: None (calculated)

Uses the heating value calculated according to ISO-6976:83, ISO-6976:95 or
GPA2172 (see paragraph “Calculation Setup”)

1: Always use keypad

2: Analog input

4: HART

5: Custom input

The value [MJ/sm3] that is written to the tag “GHV custom value” will be used.
Use this option when the GHV value is sent to the flow computer over a Modbus
communications link orwhen you want to apply user-defined calculations for the
GHV.

7: Gas chromatograph value

Uses the GHV value read from a gas chromatograph

Analog input module

1000

® Only applies when input type is “2: Analog input” or when input type is “4:
HART” and option “HART to analog fallback” is enabled

Number of flow module to which the signal is physically connected to.

-1: Local module means the module of the meter run itself

Analog input chan-
nel

1000

® Only applies when input type is “2: Analog input” or when input type is “4:
HART” and option “HART to analog fallback” is enabled

Number of the analog input channel on the selected module to which the signal

is physically connected.

HART internal device
nr.

1000

® Only applies when input type is “4: HART”
Internal device nr. of the HART transmitter as assigned in the configuration soft-
ware (Flow-Xpress: “Ports & Devices”)

HART variable

1000

® Only applies when input type is “4: HART”

Determines which of the 4 HART variables provided by the HART transmitter is
used. Select the variable that represents the “Gross Heating Value”. Usually this
is the 1st (primary) variable.

Fallback type

1000

Determines what to do in case the input fails.

1: Last good value

Keep on using the last value that was obtained when the input was still healthy.
2: Fallback value

Use the value as specified by parameter “Fallback value”

The fallback value is usually a fixed value and will generally never be changed
during the lifetime of the flow computer.

3: Keypad value

Use the value as specified by parameter “Keypad value”

Fallback value

1000

® Only used when Fallback type is “2: Fallback value”.
Represents the GHV [MJ/sm3] that should be used when the input fails.

HART to analog fall-
back

1000

® Only applies for a single HART transmitter, where the 4 ... 20 mA signal is pro-
vided together with the HART signal.

0: Disabled

The 4 ... 20 mA signal will not be used when the HART signal fails. Instead the

value corresponding with the “Fallback type” will be used.

1: Enabled

The 4 ... 20 mA signal will be used when the HART signal fails. When both the

HART and the mA signal fail the value corresponding with the “Fallback type” will

be used.
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6.14.4 CO,, Hy and Ny inputs
4 Only available when SGERG or NX-19 is selected to calculate the compressibil-
+1 ity and/or molar mass (see paragraph “Calculation Setup”).

» Select: Display > Configuration, Run <x.>, Gas properties, ... input
Display > Configuration, Station, Gas properties, ... input
with <x> the relative number of the flow module that controls the flow meter
with either CO5, Hy, or No

Table 59 C02, H2 and N2 input settings
Setting Security Level | Description
Input type 1000 Type of input
0: None
The inputis not used
1: Always use keypad
2: Analog input
4: HART
5: Custom input
The value [% mol/mol] that is written to the CO5/Hy/N5 “custom value” will be
used. Use this option when the value is sent to the flow computer over a Modbus
communications link orwhen you want to apply user-defined calculations for the
C0Oy/Hy/N5 content.
7: Gas chromatograph value
Uses the CO,/Hy/N5 value read from a gas chromatograph
Analog input module 1000 ® Only applies when input type is “2: Analog input” or when input type is “4:
HART” and option “HART to analog fallback” is enabled
Number of flow module to which the signal is physically connected to.
-1: Local module means the module of the meter run itself
Analog input chan- 1000 ® Only applies when input type is “2: Analog input” or when input type is “4:
nel HART” and option “HART to analog fallback” is enabled
Number of the analog input channel on the selected module to which the signal
is physically connected.
HART internal device 1000 ® Only applies when input type is “4: HART”
nr. Internal device nr. of the HART transmitter as assigned in the configuration soft-
ware (Flow-Xpress: “Ports & Devices”)
HART variable 1000 ® Only applies when input type is “4: HART”
Determines which of the 4 HART variables provided by the HART transmitter is
used. Select the variable that represents the CO,/Hy/N5 value. Usually this is
the 1st (primary) variable.
Fallback type 1000 Determines what to do in case the input fails.
1: Last good value
Keep on using the last value that was obtained when the input was still healthy.
2: Fallback value
Use the value as specified by parameter “Fallback value”
The fallback value is usually a fixed value and will generally never be changed
during the lifetime of the flow computer.
3: Keypad value
Use the value as specified by parameter “Keypad value”
Fallback value 1000 ® Only used when Fallback type is “2: Fallback value”.
Represents the value [%mol/mol] that should be used when the input fails.
HART to analog fall- 1000 ® Only applies for a single HART transmitter, where the 4 ... 20 mA signal is pro-
back vided together with the HART signal.

0: Disabled

The 4 ... 20 mA signal will not be used when the HART signal fails. Instead the
value corresponding with the “Fallback type” will be used.

1: Enabled

The 4 ... 20 mA signal will be used when the HART signal fails. When both the
HART and the mA signal fail the value corresponding with the “Fallback type” will
be used.
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6.15 Pulse outputs

Each flow module provides a maximum of 4 pulse outputs.

Pulse outputs can be set up both at meter run level for run totals and at station level for sta-
tion totals.

(] The station pulse outputs are only available when the following parameter has
+1 been set:

» Display:Configuration, Overall setup, Overall setup
Parameter: Station totals and rates
Value: Enabled

» Select: Display > Configuration, Run <x.>, Pulse outputs
Display > Configuration, Station, Pulse outputs
with <x> the relative number of the flow module that controls the flow meter
Table 60 Pulse output settings
Setting Security level | Description

Pulse output <x> 900 The totalizer that is used for the pulse output.
totalizer When the configuration is at meter run level the run total will be used, while at
station level the station total will be used.
: Custom
None
Indicated volume [m3] (forward)
Gross volume [m3] (forward)
Base volume [sm3] (forward)
Mass [kg] (forward)
Energy [GJ] (forward)
Good pulses (forward) *
Error pulses (forward) *
Indicated volume [m3] (reverse)
;. Gross volume [m3] (reverse)
10: Base volume [sm3] (reverse)
11: Mass [kg] (reverse)
12: Energy [GJ] (reverse)
13: Good pulses (reverse)*
14: Error pulses (reverse)*
*Only available at meter run level
If -1: Custom is selected, then the value that is written to the tag “pulse output
<x>custom increment” will be used. Use this option if you want to apply user-
defined calculations to the totalizers, f.e. converting them into different units.

Pulse output <x> 900 Number of flow module to which the signal is physically connected to.
module -1: Local module means the module of the meter run itself

Pulse output <x> 900 Pulse output number of the specified module to which the signal is physically
index connected.

PNDPARLNERO

©
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6.16 Analog outputs

Each flow module provides 4 analog outputs, which can be set up at meter run level and at
station level.

® The station analog outputs are only available when the following parameter
+1 has been set:

» Display:Configuration, Overall setup, Overall setup
Parameter: Station totals and rates
Value: Enabled

OR

» Display:Configuration, Overall setup, Overall setup
Parameter: Station product
Value: Enabled

» Select: Display > Configuration, Run <x.>, Analog outputs
Display >Configuration, Station, Analog outputs
with <x> the relative number of the flow module that controls the flow meter
Table 61 Analog output settings
Setting Security level | Description

Analog output <x> 900 The variable that is used for the analog output.
variable When the configuration is at meter run level the run total will be used, while at
station level the station total will be used.
: Custom
Not assigned
Gross volume flow rate [m3/h]
Base volume flow rate [sm3/h]
Mass flow rate [kg/h]
Energy flow rate [GJ/h]
Specific gravity [-]
Base density [kg/sm3]
Relative density [-]
Gross heating value [MJ/sm3]
: Net heating value [MJ/sm3]
10: Meter temperature [°C]*
11: Meter pressure [bara]*
12: Meter pressure [barg]*
*Only available at meter run level

Analog output <x> 900 Number of the flow module that is used for this output.
module -1: Local module means the module of the meter run itself

Analog output <x> 900 Analog output channel on the specified module that is used for this output.
channel

PONDARDONEO

©
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The following settings apply for each individual valve:

Table 62 Valve control settings
Setting Security level | Description
Control signals 1000 0: No control
Valve control is disabled
1: Two pulsed outputs
Two separate outputs for open and close commands. The outputs stay ON during
the “Minimum activation time” as defined in display 10, Configuration, Digital 10
settings
2: Two maintained outputs
Two separate outputs for open and close commands. The outputs remain ON
until the valve has reached its position
3: One output - ON is open
One output to open the valve. At the valve open command the output stays ON
forthe “Minimum activation time” as defined in display 10, Configuration, Digital
10 settings
4: One output - ON is close
One output to close the valve. At the valve close command the output stays ON
forthe “Minimum activation time” as defined in display 10, Configuration, Digital
10 settings
Position signals 1000 0: Noinputs
No inputs for open and close positions. Valve position is derived from the latest
valve command.
1: Twoinputs
Two separate inputs for open and close position.
2: One input (open position)
One input thatis ON when the valve is in the open or forward position, else OFF.
3: One input (closed position)
One inputthat is ON when the valve is in the closed or reverse position, else OFF.
Travel timeout 1000 Maximum allowed time [s] for the valve to move to the required position. The
period valve timeout alarm is raised when the valve does not reach the required posi-
tion within this time.
Open position DI 1000 Module to which the open position signal is physically connected
module -1: Local module means the module of the meter run itself
Open position DI 1000 Digital channel on the selected module to which the open position signal is phys-
channel ically connected
Closed position DI 1000 Module to which the closed position signal is physically connected.
module -1: Local module means the module of the meter run itself
Closed position DI 1000 Digital channel on the selected module to which the closed position signal is
channel physically connected
Open control DO 1000 Module to which the open control output signal is physically connected
module -1: Local module means the module of the meter run itself
Open control DO 1000 Digital channel on the selected module to which the open control output signal is
channel physically connected
Close control DO 1000 Module to which the close control output signal is physically connected
module -1: Local module means the module of the meter run itself
Close control DO 1000 Digital channel on the selected module to which the close control output signal
channel is physically connected
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6.17 Metrological Settings

4 This display is only visible if “MID compliance” (Configuration, Overall setup,
+1 Overall setup) is enabled.

The following settings are required by MID (Measuring Instrument Directive).
» Select: Display > Metrological, Accountable alarm

Table 63 Metrological settings
Setting Security level | Description
Qmin 1000 Low range value (minimum allowable flow rate) of the flow meter.
If the flow rate is below this value then the accountable alarm is
raised
Qmax 1000 High range value (maximum allowable flow rate) of the flow
meter. If the flow rate is above this value then the accountable
alarmis raised
6.18 Calculations
6.18.1 General

This chapter specifies the main calculations performed by the Gas Metric Application. The
different parameters are accessible through the display menu.

' NOTICE:
[ ]

Calculations in compliance with a measurement standard, such as AGA-8, are
not specified in this manual. Please refer to the standards for more details on
these calculations.

6.18.2 Flow rates for volumetric flow meters

The following equations apply for SICK ultrasonic flow meters that provides a volumetric
quantity as a pulse signal or as a smart signal (Modbus, HART or analog input)

Indicated volume flow rate

For a flow meter that provides a pulse signal the meter K-factor is applied to obtain the flow
rate from the pulse frequency.

Qi="f/ MKF * 3600

where:

Qi Indicated volume flow rate [m3/hr]

MKF Meter K-factor [pulses/m3]

f Pulse frequency [Hz]

For smart flow meters the indicated volume flow rate is obtained directly from the flow
meter.

Gross volume flow rate (volumetric flow meters)

The gross volume flow rate (also called corrected flow rate) is derived from the indicated
flow rate (or uncorrected flow rate) as following;:

Qy=0Q; *(1-ME/ (100 + ME)) * MBF

where:

Qy Gross volume flow rate [m3/hr]
Qi Indicated volume flow rate [m3/hr]
ME Meter error [%]
MBF Meter body correction factor [-1
ME =100 * (1 - MF)

with:

MF Meter factor [-1
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6.18.3

6.18.4

6.18.5

However, when parameter “MID compliance” is enabled, no correction is applied when
either the pulse frequency is below 10 Hz or the volume flow rate is below parameter “Qmin”
(in accordance with the EN-12405 standard part of MID).

Q=Q;

Mass volume flow rate (volumetric flow meters).

Om=Qy*p

where:

Qm Mass flow rate [kg/hr]
Qy Gross volume flow rate [m3/hr]
p Density at the flow meter conditions [kg/m3]

Base volume flow rate.

Q=Q *p/pb

where:

Qp Base volume flow rate [m3/hr]
Qy Gross volume flow rate [m3/hr]
p Density at the flow meter conditions [kg/m3]
pb Density at the reference (base) conditions [kg/m3]

Energy flow rate
Qe=0Qp * HV/ 1000

where:

Qe Energy flow rate [GJ/hr]
Qp Base volume flow rate [m3/hr]
HV Heating value at reference (base conditions) [MJ/m3]

Depending on parameter “Use Net HV for energy” HV is either the gross or the net heating
value (calorific value).

Meter body correction factor

For ultrasonic flow meters a correction may be applied to compensate for the effect of the
meter body expansion as a function of temperature and pressure of the fluid.

MBF=1+3*et*(t-tr)+3*ep*(p-pr)

where:

MBF Meter body correction factor [-]

et Linear temperature expansion coefficient [mm/mm/°C]
t Temperature at the flow meter [°C]

tr Reference temperature for the expansion [°C]

ep Linear pressure expansion coefficient [mm/mm/bar]
p Pressure at the flow meter [bar(a)]

pr Reference pressure for the expansion [bar(a)]

Note the factor 3 in the equation, because of a cubic expansion based on linear coeffi-
cients.
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6.19.1

6.19.2

Communication

General

Communication with the SICK Flow-X flow computer is freely configurable. Communication
lists for Modbus and HART may be modified and added, refer to chapter “Communication”
for all details.

Standard Modbus communication lists

Modbus Tag List

The SICK Flow-X provides an overall Modbus communication list that contains all variables
and parameters of up to four meter runs and the station. This communication list can be
used for serial and Ethernet communication.

This Modbus tag list uses a register size of 2 bytes (16 bits) for integer data, a register size
of 4 bytes (32 bits) for single precision floating point data (f.e. process values and averages)
and a register size of 8 bytes (64 bits) for double precision floating point data (totalizers).

This overall communication list can be used “as is” or it can be modified if required.

Please open the application in Flow-Xpress Professional to review and modify the standard
Modbus communication list.

Modbus Tag List 16 bits (Modicon compatible)

This is an abbreviated Modbus tag list, which only includes the most important data, like
process values and totalizers. It is mainly meant for communication to older (DCS) systems
or PLC's that don't support data addresses larger than 16 bits (Modicon compatible).

This Modbus tag list uses a register size of 2 bytes (16 bits) for integer data, single preci-
sion floating point data (process values) and long integer data (totalizers).

Because the totalizers are communicated as long integers, the totalizer rollover values
should not be set higher than 1.E+09.

Except for the FC time, which can be written for time synchronization, this tag list only con-
tains read data.

This communication list can be used “as is” or it can be modified if required.

Please open the application in Flow-Xpress Professional to review and modify the standard
Modbus communication list.

Remote station FC

Generic modbus list for communication to a remote station FC. Select this modbus list on
run flow computers that have to communicate to a remote station flow computer.

' NOTICE:
) Make sure the device nr. is set to 100 (Flow-Xpress: "Ports & Devices”).

Remote run FC

Generic modbus list for communication by a remote station FC to its assigned run flow
computers. Select this modbus list on a remote station FC that has to communicate to a
number of run flow computers.

For each run flow computer to which the station flow computer has to communicate, a sep-
arate “Remote run FC” modbus list has to be selected on the remote station FC. Make sure
the device nr. is set to 101 for the first run, 102 for the second run, etc. The remote station
FC can communicate to up to 8 run flow computers.

"Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - © SICK Engineering GmbH

149



Advanced configuration

Modbus devices
The application by default supports the following Modbus devices:
® Flow meters
- FLOWSIC600 gas flow meter
- FLOWSIC600-XT gas flow meter
® Gas chromatographs
- Siemens Maxum
- Siemens Sitrans
- Yamatake HGC
- ABB NGC 8206

Additional Modbus devices can be configured using Flow-Xpress Professional. More devices
will be added to the standard application in the nearby future.

HART devices

The application by default supports the following HART devices:

® HART transmitter (generic HART communication list for temperature, pressure, etc.
transmitters that support HART).

Additional HART devices can be configured using Flow-Xpress Professional. More devices

will be added to the standard application in the nearby future.

To use any of these communication lists, you have to select them in Flow-Xpress “Ports &

Devices” and assign them to the appropriate communication port.
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_Troubleshooting

Flow-X

7 Troubleshooting

Testing gas flow meter communication

Interface configurations of gas meter connection
I/0 diagnostics

I/0 calibration

Reading debugging information from a device
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7.1

File Meter Tools

YEAI

Reports/Pratocols

Testing gas flow meter communication

MEPAF

LOW CBM

Software MEPAFLOWG00 CBM is mainly used in the following for configuring the FLOW-

SIC600

gas flow meter.

For more details concerning the software and its use, see Section "MEPA-
FLOWG600 CBM" of the Operating Instructions FLOWSIC600.

Help/Info
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5
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Fig. 80

Fig. 81

Connection check

If there is no flow on the gas flow meter itself, it is still possible to check the connection of
the device.

1 Go to Flow Meter/Smart Meter in the menu of the Flow-X flow computer.
"Flow meter input failure" reads O, since there is no error
As there is no gas flow, "Meter active" is set to "No".

Flow Meter/Smart Meter

SICK § @ ENGLISH T UNLOCKED @ 15:04
® + < & or
M SMART METER

Smart meter 10F2

Flow meter flow rate [i] 0.00

Flow meter quantity type Volume

Selected flow rate value HART [ Modbus

Flow meter input failure 0

Meter active Neo

2 Open the MEPAFLOWG00 CBM software on the computer connected to the gas flow
meter.

0 For more details concerning the installation and use of MEPAFLOW600 CBM,
+13  see Section "Connecting to the FLOWSIC600 with MEPAFLOW600 CBM" of
Operating Instructions "FLOWSIC600".

3 Change from File/Operation Mode to File/Configuration Mode.
4 Confirm the message with "Yes".

T Shitch to Configuration Mode now?

) The flow computer shows the error message "Flow meter measurement fail"
which can be ignored until returning to Operation Mode. The error message
then disappears automatically.

Select the "Parameters" option under "Meter" in the menu bar.
Select "Meter setup" in the menu.

Select register #7166 "TestFlowRate".

Change the register value to any optional value.

Confirm the input with "Write register".

© 00 ~N o O
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Fig. 82 Determining the flow rate
ols  Repor Help/Info ! i .
CFLUBE vPRELIPOBTISBE W
Qf [m3h] Qb [Nm3/h] Pre @) Temperature [°C] Velocity [m/s] SOS [m/s] System User
Sick . v =5 =
i Parameters

#)  Dizgnosissession
o lock
[ ra— : oy
& Datalogs @
@  Weter logbook 4
i Information RAVSize: FRAN 1: 64 KE, FRAM 2 64 KE -
st
[ veter vaues B=Lower mit e
@l Maintenance report e S8 3497 - SampleClock: 3000kS i Fost
e Pregotersccess R
100-
: [ Readregster | [ witeregster
&00-

3

o 8l 3506 - AGCDamping: 10 -
S 3509 MAmpitude: 20%
8 3510 NomAmptude: 75 %

&85 |32

£ 3516 - SwichMeashode: 50 %

@ S 5018 -TotaizerResol.ton: 100 Impuise/m?

2 7166 TestowRate: 5D mvh
S 7220 intTie: 00055

| 8 7221 -RngOutTime 1: 001
S 7222-RngoutTme2 0015

T 7 8 7223-RingOutTime3: 0015
S 7228 -Ringou

Todls

@ save cathe x

Bl s0s Calaator

£ Meter calbration

3 Fedsenp

W Frmware update

0 1/0Check

B Fathdiagnosis GG Path 4

N
$  3002- SystemCortrolRegiter
== 3438 SystenCordiguration Regster
& 5100- SystemCommandRegister

Service, Configuration Mode, COMS,9600Batd

10 Go to "Flow rates" in the menu of the flow computer.
11 Check whether the value for "Gross volume flow rate" matches the set regjster value.

Fig. 83 Menu "Flow rates"
SICK § @ ENGLISH n UNLOCKED @ 15:10
@ * ¢ aa Login
FLOW RATES
Flow rates 10F2
Flow direction Forward
Gross volume flow rate 10.73
Base volume flow rate 10.38
Mass flow rate 7.06
Energy flow rate 0.39 -
Indicated volume flow rate 10.72

12 Then return to "Operation Mode" via MEPAFLOW600.

7.2 Interface configurations of gas meter connection

7.2.1 Configuration with MEPAFLOW600 CBM

1 Openthe MEPAFLOWG00 CBM software on the computer which is connected to the gas
flow meter.

2 Inthe menu bar, change from "Operation Mode" to "Configuration Mode"under "File".
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Confirm the message with "Yes".

Select "Meter setup" in the menu and then menu item "Serial interface".
Select register 5023 "RS485-1(33/34)ControlReg:".

3
4 Select the "Parameters" option under "Meter" in the menu bar.
5
6

Change the interface

Meter Tools  Reports/Protocols

G I P

IGR vPeEL IR T HeHE T W

SICK

Sensor Intelligence.

Favorites

af o] Qb mafn] Pressure [bar(a)] Temperature [«C]
50,00 49.49 1.00 23.00
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Connect/Disconnect
Diagnoss session
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Datalogs

Meter logbook
Information

Meter valves

EmEb4Be0

Maintenance report

Meter explorer
Open export folder

Operation Mode

SRR 5N

i@ Configuration Mode

Password

Program settings

&ws

Meter

© Porameters

Save cache
505 Calaator
Meter calbration
Field setup
Firmware update

1/0-Check

BeYubws |3

Path cisgnosis
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iy Setalinteface
Bl 5020- DevioeBusaddress: 1-
S 5023- RS4851(33/34)CortrolReg: Ge01080101 -
5026 - Senvice{rtemalCortrolReg: (01080101 -
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7166 - TestFowRate: 50 mh

7220 IntTime: 0.0055
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Protocol
Type SICK MODELSS ASCIL
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Read only access (=]
1/0 Expansion Unit o
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3 PreviewPrint
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7 On the right side of the screen, under "Protocol", change the communication type, baud
rate, data bits, parity and stop bits.

Fig. 85 Interface
Regiskerwert 0x01080101
Protokal
Tvp SICK MODEUS ASCIT l
Baudrate 3600 =
Datenbits g .
Paritat n -
Stophits 1 -
Sendeverzdgerung in ms u]
Mur-Lese-Zugriff O
Register lesen i | Register schreiben i
4 The values specified here are the standard values defined in the Flow-X flow

+1 computer.

8 Confirm the input with "Write register".

Please note: Settings on the interface only become effective when returning to "Opera-
tion Mode".

° Deviating configurations must be set in the Flow-X flow computer and in FLOW-
+1  siceoo

7.2.2 Configuration with the Flow-X flow computer, webserver or module screen
Login is required to change settings. Proceed as explained in chapter "Connection of
Devices".
1 Go to System/Modules/Module 1/COM Ports/COM1.

2 Change baud rate, data bits, parity and stop bits to the values set in MEPAFLOWG600
CBM.

Fig. 86 System/COM Ports/COM1 > Change screen RS485

SICK B e ENGLISH b UNLOCKED @ 10:55

@ * * ata 2admin (2000)

comi

COM1 10F1
COM1 Baud Rate 9600 »
COM1 Data Bits 8 >
COM1 Parity Mone >
COM1 Stop Bits 1 »
COM1 Mode R5-485 2-wire »
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7.3

7.4

7.5

7.6

Checking the measuring mode setting of the pressure transmitter

» Go to "Live Values".

The pressure transmitter does not yet measure the pressure

® The value of "Meter Pressure" for absolute pressure is "1".

® The value of "Meter Pressure" for overpressure is "0".

The set measuring mode of the transmitter has to be changed if this is not the case.

o
+1 Please note: Minor deviations are possible.

Pressure transmitter already measuring

The set measuring mode of the transmitter has to be changed if both the values of "Meter
pressure" for absolute pressure and for overpressure are negative and the error message
"Compressibility calculation error" is shown.

Changing the transmitter measuring mode
1 Go to Configuration/Run/Pressure.

2 Change the "meter pressure input units" to "absolute" or "gauge", depending on trans-
mitter configuration.

If anything is unclear, check the transmitter configuration.
Note: The reference value of the ambient pressure is 101.325 kPa.

Checking analog temperature transmitters

If incorrect temperature values or error messages are indicated by an analog temperature
transmitter, check the scaling set for the transmitter.

Adapting the scale in the flow computer to the working range of the transmitter
1 Go to 10/Configuration/Analog inputs.

2 Set"Analog input 2 full scale" to the maximum value of the indicator value of the tem-
perature transmitter.

3 Set"Analog input 2 zero scale" to the minimum value of the indicator value of the tem-
perature transmitter.

/0 diagnostics

A Flow-X flow computer with a standard SICK application provides a set of displays with
diagnostic information on the digjtal and analog 1/0 of the flow modules that are part of the
Flow-X flow computer

To access the diagnostics displays:
1 Onthe LCD or web display select Diagnostics, 10 from the main menu.

2 Select the applicable flow module (only in case of a flow computer with more than one
flow module).

3 Select the type of I/0.

/0 calibration

The analog inputs, PRT inputs and analog outputs can be calibrated at up to 5 calibration
points.
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7.6.1

Table 64

Table 65

Table 66

7.6.2

Calibration points

For each type of I/0 the 5 calibration points can be defined. For analog inputs and analog
outputs the calibration points are defined as percentage of span, while for Pt100 inputs the
calibration points are defined in Q (Ohm).

The number of calibration points may range from 1 through 5. The actual number of cali-
bration points is determined by 5 reference values which are expressed as percentage of
span.

The calibration points should be defined in ascending order, e.g. 0, 50, 100 %. Non-used
reference values shall be set to 0. If a calibration point is smaller than or equal to the previ-
ous point, then it is not taken into account and also the following points will not be taken
into account.

Typical calibration points for analog inputs and outputs are:

Calibration points for analog inputs

Calibration points Description

0,0,0,0,0 Asingle offset value is applied over the entire range

0, 100,0,0,0 Calibration at 2 points, low and high range

0,50, 100,0,0 Calibration at 3 points, low, mid and high range

0, 25,50, 75, 100 Calibration at 5 points, low and high range and 3 mid ranges

For PRT inputs typical calibration points are:
Calibration points for PRT inputs

Calibration points Description

0,0,0,0,0 A single offset value is applied over the entire range

50, 150,0,0,0 Calibration at 2 points, low and high range

50, 100, 150, 0,0 Calibration at 3 points, low, mid and high range

50, 75, 100, 125,150 Calibration at 5 points, low and high range and 3 mid ranges

» Select: Display > Diagnostics, 10, Calibration:
Calibration settings

Setting Security level | Description

Analog input cal. point 1 ... 5 1500 The calibration points for the calibration of the
6 analog inputs

PRT calibration point 1 ... 5 1500 The calibration points for the calibration of the
2 PRTinputs

Analog output cal. point 1 ... 5 1500 The calibration points for the calibration of the
4 analog outputs

Analog input calibration

The procedure to calibrate an analog input is based on a loop calibrator that, depending on
the type of input, can providea 4 ... 20 mA,0...20mA, 1...5VDC, or 0 ... 5V DC signal.

® During calibration the process input (e.g. pressure, temperature) that uses the
+1 analog input will fall back to the keypad, last good or fallback value, depending
on setting “Fallback type” that has been defined for this process input.

1 Go to the analog input calibration display.
Select: Display > Diagnostics, 10, <Module x>, Calibration, Analog inputs

3 With x the applicable module number, i.e. the flow module to which the signal is physi-
cally connected.

4 Select the analog input to be calibrated.
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The process value used for the flow calculations will now fall back to the last good, key-
pad or fallback value (depending on the fall back type). The calibration display shows
the required reference value for the 1st calibration point and the actual corrected value
based on the current calibration values.

Disconnect the transmitter signal and connect the loop calibrator.

Wait for the signal to stabilize and issue the “Recalibrate this point”.

' NOTICE:
® Recalibration is optional at every calibration point. When the corrected signal is

close enough to the reference value you may decide to skip re-calibration.

9

Check that the corrected value corresponds with the reference value and issue the “Go
to next calibration point” command on the display.

Repeat steps 4 through 7 for the remaining calibration points.

10 Disconnect the current loop calibrator and reconnect the transmitter.
11 Setthe “Selected analog input” to “None” or alternatively select the next analog input to

be calibrated. The live input signal will now be used again
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7.6.3 PRT input calibration

1 Go to the PRT input calibration display.
2 Select: Display > Diagnostics, 10, <Module x>, Calibration, PRT inputs

With x the applicable module number, i.e. the flow module to which the signal is physi-
cally connected.

3 Select the channel number of the PRT input to be calibrated on the display.

The process value used for the flow calculations will now fall back to the last good, key-
pad or fallback value (depending on the fall back type). The calibration display shows
the required reference value for the 1st calibration point and the actual corrected value
based on the current calibration values.

4 Disconnect the Pt100 element and connect decade box.

5 Adjust the decade box such that it outputs the required reference value as indicated on
the calibration display)

6 Wait for the signal to stabilize and issue the “Recalibrate this point”.

NOTICE:
|

® Recalibration is optional at every calibration point. When the corrected signal is
close enough to the reference value you may decide to skip re-calibration.

7 Check that the corrected value corresponds with the reference value and issue the “Go
to next calibration point” command on the display.

8 Repeat steps 4 through 6 for the remaining calibration points.
9 Disconnect the decade box and reconnect the Pt100 element.

10 Setthe “Selected PRT input” to “None” or alternatively select the next analog input to be
calibrated. The live input signal will now be used again.

7.6.4 Analog output calibration
The procedure to calibrate an analog output is based on a 4 ... 20 mA meter.
1 Connect the mA meter in series with the load.
2 Go to the analog output calibration display.
3 Select: Display > Diagnostics, 10, <Module x>, Calibration, Analog outputs
4

With x the applicable module number, i.e. the flow module to which the signal is physi-
cally connected.

5 Select the channel number of the analog output to be calibrated on the display. This will
adjust the analog output to the 1st calibration point.

6 Increase or decrease the output until it the indication on the mA meter matches the ref-
erence value.

7 Issue the “Recalibrate this point” command.

' NOTICE:
°

Recalibration is optional at every calibration point. When the corrected signal is
close enough to the reference value you may decide to skip re-calibration.

8 Check onthe current meter that the output signal corresponds with the reference value
and issue the “Go to next calibration point” command on the display.

9 Repeat steps 4 through 6 for the remaining calibration points

10 Setthe “Selected analog output” to “None” or alternatively select the next analog output
to be calibrated. The analog output will now be controlled by the application software
again.

11 Disconnect the mA meter.

160 Flow-X - Technical Information - 8015676/15YU/V1-1/2019-11 - ©SICKEngineeringGmbH‘

Subject to change without notice



Subject to change without notice

_Troubleshooting

7.7

Reading debugging information from a device

This chapter describes how to download information from a Flow-X device to send to SICK
for debugging purposes

The procedure is as follows:

1 Connect an Ethernet cable between your computer and the Flow-X .

2 Set up your computer’s Ethernet port.

Make sure the IP-address of your computer’s Ethernet card is in the same range (but not

equal to) the IP-address of the corresponding Ethernet port of the Flow-X.

3 In Flow-Xpress basic and online mode, select “Read debug info from device” from the
“Tools” menu. Click on the “Read debug info from device” button in the “Tools” section
on the ribbon in professional mode.

Tools Help
. 4 D @
|£| Options :
Options Read debug Help

%P Read debug info from Device info from Device =
Tools Help

Read debug info from Device

Downloads debugging information
from a Device

ﬁ} Flow-Xpress
Press F1 for add-in help,

4 Flow-Xpress will show a window with all the devices that are reachable on the local net-
work. Select the device from which you want to read debugging information and click
“Next >".

5 Flow-Xpress will ask you to enter the username and password for the user with the high-
est security rights.

6 Flow-Xpress will download the information from the device. Press the “Details” button to
see a description of what Flow-Xpress is currently doing. After the download process is
complete, the “Save As” button will become available. Clicking this button will allow you
to select a folder and file name to which the debugging information will be saved.

7 Send the debugging information to SICK to help you solve your problem with the device.
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Flow-X

8 Appendix

Conformities

General specifications
|/0 specifications
Dimensions

Wiring examples
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8.1

8.2

Conformities

CE certificate

The Flow-X flow computer has been developed, manufactured and tested in accordance
with the following EC directives:

® EMC Directive 2004/108/EC (until 19 April 2016), 2014/30/EU (from 20 April 2016)
® MID Directive 2004/22/EC (until 19 April 2016), 2014/32/EU (from 20 April 2016)

Conformity with above directives has been verified. The equipment has been designated
the CE label.

Standard compatibility and type approval

The Flow-X flow computer conforms to the following norms, standards or recommendations:
® EN 61000-6-4

® EN12405-1, A2

® AGA 10

® AGA S8

Type approval for commercial or custody transfer has been granted by the relevant authori-
ties, e.g.:

® MID Approval, NMI (Nederlands Meetinstituut): T10548

General specifications

Item Type Description Quantity
Temperature Operating Operating range temperature +5...+55°C
Temperature | Storage Storage range temperature -20...+70 °C
Processor Freescale i.MX6 processor with math coprocessor, and FPGA 800 MHz
Memory RAM Program Memory 512 MB
Storage SLC Storage memory for data logging, OS and firmware 1024 MB
Clock RTC Real time clock with internal lithium cell
Accuracy better than 1 s/day

Other specifications

Item Specification

MTBF 5 years minimum

EMC EN 61326-1997 industrial locations
EN 55011

Casing EN 60950
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8.3

8.3.1
Table 67

Table 68

Table 69

Flow-X/M |I/0 specifications

I/0 signal specifications
Analog signals specifications

Signal Nr | Type Description
Analog input 6l1] [4..20mA, Analog transmitter input
0..20mA, High accuracy (error <0.008 % FS, resolution 24 bits)
0..5V, For (for example) 3xdP, P, T.
orl..5V Inputs are fully floating (optically isolated).
Temperature input |2 PRT Analog Pt100 input. -220 ... +220 °C for 100 Q input.
Resolution 0.02 °C
Max. error:
® (0..+50°C:0.05°C
® -220..+220°C:0.5°C
Hart modems 4011 | HART Loop inputs for HART transmitters, on top of the first 4
analog input signals.
Analog output 4 4...20mA, Analog output for PID, pressure control valve. 12
0...20mA, bits ADC, 0.075 % fs. Update rate 0.1 s.
orl..5V.

[1] Total number of analog inputs + HART inputs = 6.

Digital signals specifications

Signal

Nr

Type

Description

Dual pulse input

101]

High impedance

High speed USM meter input, pulse count. Trigger level
0.5 V. Max.level 30 V.FrequencyrangeO ... 5 kHz (dual
pulse), or0 ... 10 kHz (single pulse).

Compliant with IS06551, IP252, and API 5.5. True
Level Aimplementation.

Digital input

16l1]

High impedance

Digital status input, or prover inputs. 0.5 ms detect
update rate for 2 inputs, others 250 ms max.

Digital output

1611

Open collector

Digital output for relays etc. (0.5 A DC). Rating 100 mA
@24 V. Update rate at cycle time.

Prover output

101]

Open collector

Two related pulse outputs, for proving applications. One
output is the highest value of the dual pulse inputs, and
the other output the difference between the dual input
pulses. The outputs are On-Off-HighZ.

Pulse output

4111

Open collector

Max. 100 Hz

[1] Total number of digital inpu

ts + digjtal outputs + p

Communication specifications

ulse outputs + density inputs + sphere detector inputs = 16.

Signal Nr  |Type Description
Serial 2 RS485/422/232 | Multi-purpose serial communication interface
Minimum 110 baud, maximum 256000 baud
Ethernet 2 RJ45 Ethernet interface - TCP/IP
100 Mbit/s
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8.3.2 Flow calculation specifications
Table 70 Certified flow calculations
Library of certified flow calculations
Supports AGA9

APl chapter21.1
ISO 6976 (all editions)

NX19
SGERG
P1Z

GPA 2172

ASME 1967 (IFC-1967) steam tables,

IAPWS-IF97 steam density

Table 71 Standard flow calculations

Standard flow calculations

Batch and period recalculation (meter factor, BS&W, density, etc.)

Unlimited number of period and batch totals and flow and time weighted averages. Periods can be of any
type. Maintenance totalizers are supported

Calibration curve up to unlimited number of points (linear and polynomial).

Prover support: uni-directional, bi-directional (2 / 4 detector inputs), compact prover, master meter, dual
chronometry, pulse interpolation.

Control:

- PID control
- valve control
- prove control
- batch control

All common spreadsheet functions to obtain maximum flexibility.

833 Supported devices
Table 72 Standard supported devices

Standard supported devices

Ultrasonic Flow Meters
- SICK FLOWSIC product family

All major gas chromatographs

- All major gas chromatographs

- ABB

Daniel

- Instromet

Siemens

Any Modbus-supporting Gas chromatograph
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8.4 Power consumption

Table 73 Power consumption at 24 V DC [1]
Device Nominal value Peak value at startup
Flow X/PO 0.3A 0.8A
Flow X/M (flow module) 0.3A 0.8A

[1] Excluding supply of external transmitter loops.

The power supply input circuits of the Flow-X/PO and the Flow-X/M flow modules are

equipped with an auto-fuse, rated at 30 V DC and 1.1 A each.

E.g. a Flow-X/P4, which is a Flow-X/P with 4 Flow-X/M flow modules has a nominal power
consumption of 1.5 A (0.3 A of Flow-X/PO + 4 x 0.3 A for each flow module) and a peak

consumption of 4.0 A at startup.

8.5 Weight
Table 74 Weight of single components
Component Weight
Flow-X/M (single flow module) 0.8kg (1.81bs)
Flow-X/PO (without flow modules) 3.6kg (8.01bs)
Table 75 Weight of combined products
Product Weight
Flow X/P1 4.4kg (9.8 1bs)
Flow X/P2 5.2kg (11.61bs)
Flow X/P3 6.0kg (13.41bs)
Flow X/P4 6.8kg (15.21bs)
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8.6 Dimensions
Figure 87  Flow-X/P dimensions
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Figure 88 Flow-X/P bracket dimensions
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Figure 90  Flow-X/S horizontal dimensions
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Flow-X/S wall mount dimensions

Figure 92
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Non-intrinsically safe installation

Wiring examples

8.7

Figure 94
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Intrinsically safe installation

Figure 95
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Australia

Phone +61 3 9457 0600
1800 334 802 - tollfree

E-Mail sales@sick.com.au

Austria
Phone +43 (0)22 36 62 28 8-0
E-Mail office@sick.at

Belgium/Luxembourg
Phone +32 (0)2 466 55 66
E-Mail info@sick.be

Brazil
Phone +55 11 3215-4900
E-Mail marketing@sick.com.br

Canada
Phone +1 905 771 14 44
E-Mail information@sick.com

Czech Republic
Phone +420 2 57 91 18 50
E-Mail sick@sick.cz

Chile
Phone +56 2 2274 7430
E-Mail info@schadler.com

China
Phone +86 4000 121 000
E-Mail info.china@sick.net.cn

Denmark
Phone +45 45 82 64 00
E-Mail sick@sick.dk

Finland
Phone +358-9-2515 800
E-Mail sick@sick.fi

France
Phone +33 1 64 62 35 00
E-Mail info@sick.fr

Gemany
Phone +49 211 5301-301
E-Mail info@sick.de

Great Britain
Phone +44 (0)1727 831121
E-Mail info@sick.co.uk

Hong Kong
Phone +852 2153 6300
E-Mail ghk@sick.com.hk

Hungary
Phone +36 1 371 2680
E-Mail office@sick.hu

India
Phone +91-22-4033 8333
E-Mail info@sick-india.com

Israel
Phone +972-4-6881000
E-Mail info@sick-sensors.com

Italy
Phone +39 02 27 43 41
E-Mail info@sick.it

Japan
Phone +81 (0)3 5309 2112
E-Mail support@sick.jp

Malaysia
Phone +603 808070425
E-Mail enquiry.my@sick.com

Netherlands
Phone +31 (0)30 229 25 44
E-Mail info@sick.nl

New Zealand
Phone +64 9 415 0459

0800 222 278 - tollfree
E-Mail sales@sick.co.nz

Norway
Phone +47 67 81 50 00
E-Mail sick@sick.no

Poland
Phone +48 22 837 40 50
E-Mail info@sick.pl

Romania
Phone +40 356 171 120
E-Mail office@sick.ro

Russia
Phone +7-495-775-05-30
E-Mail info@sick.ru

Singapore
Phone +65 6744 3732
E-Mail sales.gsg@sick.com

Slovakia
Phone +421 482 901201
E-Mail mail@sick-sk.sk

Slovenia
Phone +386 (0)1-47 69 990
E-Mail office@sick.si

South Africa
Phone +27 11 472 3733
E-Mail info@sickautomation.co.za

SICKAG | Waldkirch | Germany | www.sick.com
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