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Preface

Dear Customer,
Thank you for deciding to purchase a product from RMG Messtechnik GmbH.

We would like to ask you to take the time to read this manual carefully, paying special
attention to the safety information provided throughout the text and the section on
‘safety information’.

This is essential for handling and working with the product safely.

Our products are continuously developed, so there may be some minor differences be-
tween the product you have received and the depictions provided in this operating
manual.

If you have any questions that are not answered by this manual, please contact us; we
will be happy to help.

If you have any suggestions for improvements we could make, please let us know.

RMG Messtechnik GmbH
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About this manual

1 About this manual

The Flow Computer RFC 7 is a device from the universal device concept developed by
RMG Messtechnik, the so-called platform for 19" device technology.

These operating instructions provide the information required for the proper, trouble-
free and safe operation of the Flow Computer RFC 7.

It is part of the RFC 7 and must be kept near the device and accessible to personnel at
all times.

The manual is intended for technically qualified personnel who have been trained for
installation, operation, maintenance and repair.

The personnel must have carefully read and understood this manual before commenc-
ing any work. Compliance with all the specified safety information and instructions is
essential for safe work.

Illustrations provided in this manual are intended to provide a general understanding
and may not correspond precisely to the actual product.

1.1 Scope of the manual

These instructions apply to the RFC 7 variants listed below:
= Single stream (1 stream, the data from one measuring point is processed in
RFC 7.
m  Multi-stream (2 - 4 streams, the data from up to four independent measuring
points are processed in RFC 7).

The aforementioned variants are available with different software and parameterisa-
tion in the following versions:

= -Vol: Status flow computer

m -Energy: Calorific value flow computer
The Flow Computer RFC 7 is used as an individual component in a complete system.
The instructions for other components used therefore also apply in addition to these

instructions. If you find contradictory instructions in the various manuals, please con-
tact RMG Messtechnik GmbH and/or the manufacturers of the other components.

1.2 Abbreviations

Flow Computer RFC 7

This manual uses the following abbreviations:

RFC RMG Flow Computer

MID Measurement Instruments Directive 2014/32/EU

PED (DGRL)  Pressure Equipment Directive 2014/68/EU

DVGW German Association for Gas and Water (Deutscher Verein des Gas- und Was-
serfaches)

ATEX Explosion protection in accordance with ATEX product directive 2014/34/EU
(ATmospheres EXplosives)

MessEG German Weights and Measures Act (Mess- und Eichgesetz)

MessEV German Weights and Measures Ordinance (Mess- und Eichverordnung)

Table 1: Abbreviations
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PTB Federal Institute of Physics and Technology (Physikalisch Technische Bunde-
sanstalt)

CoM Computer on Module

10C Input Output Controller

GUI Graphical User Interface

DSfG Digital Interface for Gas Measurement Equipment (Digitale Schnittstelle fir
Gasmessgerate)

TCP/IP Transmission Control Protocol/Internet Protocol

Family of network protocols (Internet protocol family)

IP (-Address) Address based on the Internet protocol (IP) and assigned to devices in the
network so that they can be addressed and accessed.

LAN Local Area Network — a local computer network.

Eth Ethernet interface
Ethernet technology enables data to be exchanged between connected
devices in the local network.

SNTP (Simple) standard (NTP = Network Time Protocol) for synchronising clocks in
computer systems

SNR Signal to Noise Ratio

VOS or SoS Speed of Sound

TD Transducer (Ultrasonic transmitter and receiver)

USM (USZ) Ultrasonic gas meter

Vo Original totaliser

ENCO Encoder for digital transmission of the original totaliser

HART Highway Addressable Remote Transducer Protocol:

Standardised, digital communication overlaid on the
4...20 mA analogue signal for data exchange with encoder devices

Table 1: Abbreviations

1.3 Symbols

This manual uses the following symbols:

1,2, .. Indicates steps that are to be performed in the specified sequence.
> Indicates a measure or an activity that is to be carried out.
»

Indicates the consequence of an implemented measure or action step

Indicates a general collection of information.

@ Indicates a reference to a specific section of this manual

Table 2: Symbols used

8 Flow Computer RFC 7
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1.4  Structure of the safety information

Flow Computer RFC 7

In this manual, safety information is labelled with symbols and introduced with signal
words.

The safety information specifies the type and the source of the danger and describes
the consequences of failing to observe the safety information.

The safety information concludes by describing the measures and actions required to
avoid the hazard.

The safety information in this manual is structured as follows:

A DANGER

Imminent threat

Potential consequences of failing to observe the safety information: death or extreme-
ly severe injury

» Preventive measure or action

Dangerous situation
Potential consequences of failing to observe the safety information: severe or irrevers-
ible injury

» Preventive measure or action

A CAUTION

Potentially dangerous situation
Potential consequences of failing to observe the safety information: slight or minor in-
Jury

» Preventive measure or action

NOTE

Warning of property damage, and instructions for use

Instructions for use and useful or important information

o
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General information

Intended use

The RFC 7 flow computer is used to record and analyse signals and measurement re-
sults from gas meters and gas analysis devices as well as pressure and temperature
sensors from up to four measuring points in order to determine standard volume flows
and energy quantities, among other things. The measurement results and calculated
output variables can be monitored and archived with the RFC 7. It can be used in vari-
ous applications as:

m Status flow computer for determining the K-numberl) and the standard vol-
ume of gas mixtures, such as natural gas and biogas (version: -Vol)

m Calorific value flow computer for determining the K-numberl) and the energy
content of gas mixtures, such as natural gas and biogas (version: -Energy)
1) Compressibility number: correction factor for the deviation of the actual, real gas behaviour from
the ideal gas behaviour

When the device is first placed on the market, the settings required for custody trans-
fer applications are made at the factory and secured against significant changes with
seals and software and hardware locks.

The Flow Computer RFC 7 is not intended for use in potentially explosive atmospheres.
Nevertheless, devices and sensors located in a potentially explosive atmosphere may
be connected to the RFC 7.

The RFC7 has been designed and manufactured in accordance with the state of the art
and recognised safety standards and guidelines, but its use may nevertheless result in
hazards or damage to the appliance and other property. You may only use the RFC 7 as
intended and in a technically perfect condition.

Observe the operating instructions and comply with the instructions for handling, in-
stallation, commissioning, operation and maintenance.

Clean and maintain the appliance regularly and observe the regulations for wearing
personal protective equipment (e.g. safety helmet, safety goggles, safety shoes).

Foreseeable misuse

Foreseeable misuse refers to any use for purposes other than those named above, in
particular:

m Personnel who have not been given instructions engaging in activities on the
device.

m Failure to follow the operating instructions issued by the owner.

m Failure to observe the operating manual.

m Using the RFC 7 in a potentially explosive atmosphere.

m  Removing or damaging the seals, software and hardware locks on devices in-
tended for custody transfer applications.

m  Unauthorised changes to settings in the device, especially for devices with cus-
tody transfer applications.

Flow Computer RFC 7
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NOTE

Use other than as intended

Using the device in a way other than intended renders all commercial guarantee claims
void, in addition, the Flow Computer RFC 7 may lose its authorisations.

2.3  Liability disclaimer

All specifications and notes provided in this manual were compiled in accordance with
the application standards and guidelines, the latest technological developments and
many years of knowledge and experience.

RMG Messtechnik GmbH assumes no liability for loss or damage caused by:

m failure to observe this manual
m use other than as intended
m deployment of untrained personnel
m operating errors
= unauthorised modifications
m technical alterations
m use of non-permitted spare parts
The obligations arranged in the supply agreement, the general terms and conditions

and the statutory regulations that applied at the time the agreement was concluded
apply.

2.4 Conformity

Flow Computer RFC 7

The Flow Computer RFC 7 is authorised and placed on the market in accordance with
the following directives:

m  Measuring Instruments Directive 2014/32/EU

m EMC Directive 2014/30/EU

= Rohs guideline 2011/65/EU
Variants of the RFC 7, which have an input card that realises the safe isolation of signals

from intrinsically safe field devices (Ex-i), are additionally approved and placed on the
market in accordance with the following directive:

m  ATEX Directive 2014/34/EU

For operation in custody transfer applications within Germany, approval is sought in
accordance with the following laws and regulations:

m  German Weights and Measures Act — MessEG, from 25/07/2013

m  German Weights and Measures Ordinance — MessEV, from 11/12/2014
Depending on the device variant, the required harmonised standards were applied.
The following list contains all standards that can be applied:

= ENISO 6976:2016

m DIN EN 12405-1:2021

= DINEN 12405-2:2012

= DIN EN 12405-3:2015

= ENIEC 61000-6-2:2019

11
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= EN IEC 61000-6-4:2019
= EN |EC 61000-4-2:2009
= EN 60068-2-2:2007

= EN 60068-2-78:2013

= EN 60068-2-30:2005

= ENIEC 60079-0:2018

= EN 60079-11:2012

The EU declaration of conformity is provided in the annex.

The device bears the following mark:

C€

Devices that are also approved in accordance with the ATEX Directive also bear the fol-
lowing labelling:

[IC-Ex-10

Il (2)G [Ex ia Gb] IIC

BVS 23 ATEX E 027 X, IECEx BVS 23.0017X
T, =-25 °C..+60 °C

Please contact RMG Messtechnik GmbH if you have any questions or require additional
information.

2.5 Type label

The Flow Computer RFC 7 has different type plates on the front panel depending on
the approval, the number of streams present and the intended function. A distinction
is essentially made between

m  Type plate basic unit RFC 7
= Type plate for each stream

2.5.1 Type plate basic device

Depending on the version, the RFC 7 basic device is fitted with the following type plates
as examples.

12 Flow Computer RFC 7
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RFC 7
0102
C €mx3iz
EN 12405-1 T,p= -25°C ... +55°C
Baujahr / Year
S.Nr./ Ser. No,

lIC-Ex-I0

11(2)G [Exia Gb]lIC
@ BVS 23 ATEX E 027 X
IECEx BVS 23.0017X

T,=-25°C ... +60°C

Details siehe
Baumusterpriifbescheinigung
Details see type

examination certificate

RMG Messtechnik GmbH

Otto-Hahn-Str. 5
35510 Butzbach / Germany

RMG*

Fig. 1:  Type plate with Ex equipment
(exemplary)

RFC 7
0102
0158
EN 12405-1 T,,= -25°C ... +55°C
Baujahr / Year
S.Nr./ Ser. No,
IIC-Ex-I0

11(2)G [Exia Gb]IlIC
@ BVS 23 ATEX E 027 X
IECEx BVS 23.0017X

T,=-25°C ... +60°C

Details siehe
Baumusterpriifbescheinigung
Details see type

examination certificate

RMG Messtechnik GmbH

Otto-Hahn-Str. 5
35510 Butzbach / Germany

RMG*

Fig. 2:  Type plate with Ex equipment
(exemplary)

2.5.2 Stream type plate

Flow Computer RFC 7

General information

Approval according to the Measuring Instruments Directive (MID)

Approval according to MessEG and MessEV

Depending on the approval and function carried out, each stream is given the following

type plates as examples.

Approval according to the Measuring Instruments Directive (MID)

pTZ-Volume Conversion

Device RFG 71-Vol
DE-13-MI1002-PTB00x

MPE at ref. Cond. 0.5%
More Info: see Screen

Fig. 3:  Nameplate status volume corrector
(stream 1 as an example)

pTZ-Volume Conversion Device
RFC[71-Energy
DE-13-MI002-PTB00X

Including Energy Conversion Device
acc. EN 12405-2

MPE at ref. Cond. 0.5%

More Info: see Screen P

Fig. 4:  Nameplate calorific value volume correc-
tor (stream 1 as an example)

13
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Approval according to MessEG and MessEV

Br rt g ter Hochstbelastung ige- und
RFC[71-Energy Belastungsregistriergerat
DE-16-M-PTB-002x DE-16-M-PTB-002x

0102 0102

EN 12405-2 f max = 10 kHz

Weitere Daten siehe Bildschirm §: geeichter Wert

Fig. 5:  Nameplate calorific value volume correc- Fig.6:  Type plate maximum load indicator and
tor (stream 1 as an example) load recorder (Steam 1 as an example)

Personnel qualifications

A DANGER

Danger of death arising from insufficiently qualified personnel

If unqualified personnel perform work such as mechanical and/or electrical installa-
tion, and in initial start-up, in potentially explosive atmospheres hazards arise that
could cause extremely severe injury or death.

» All activities must only be performed by personnel who have received training
and instruction for work in potentially explosive atmospheres.

» Keep unqualified personnel away from the hazard zones.

v

Have any work that has been performed checked by responsible experts.

» Mechanical installation must also only be performed by persons with the cor-
responding qualifications, who have the knowledge required for the activities
to be performed and the tools to be used.

NOTE

Recommend qualifications for the personnel

In general the following qualifications are recommended for all persons working with
or on the Flow Computer RFC 7:

» Education/training relating to work in potentially explosive atmospheres.

P Ability to correctly assess hazards and risks in handling the RFC 7 and all con-
nected devices.

» Education/training provided by RMG Messtechnik GmbH for work with gas
measuring instruments.

P Training/instruction in relation to all national standards and guidelines that
need to be complied with for the work to be performed at the RFC 7.

The following personnel qualifications have been defined for the various activities in
involving the RFC 7:

Operation: The operating personnel use and operate the device
within the scope of its intended use. The owner in-
structs the operating personnel regarding the tasks
assigned to them and potential dangers.

Cleaning and care: Cleaning and care of the device must only be per-
formed by specialists with the corresponding qualifi-
cations.

Flow Computer RFC 7
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Maintenance and repair: Maintenance and repair work must only be per-

formed by specialists who have undergone trainingin
relation to the advanced operation and parameteri-
sation of the device and the performance of preven-
tive maintenance work. They are also able to perform
the tasks assigned to them as the result of their spe-
cialist training and experience and knowledge of the
relevant standards and provisions. These specialists
are aware of the applicable legal regulations con-
cerning accident prevention and are able to recog-
nise and avoid potential hazards.

Installation and Installation and electrical work must only be per-
electrical work: formed by a specialist electrician. A specialist electri-

cian must have a specialist training, knowledge and
experience in electrical engineering and be aware of
the relevant standards and regulations

(DIN VDE 0105, IEC 364, etc.). The specialist electri-
cian is aware of the applicable legal regulations con-
cerning accident prevention and is able to recognise
and avoid potential hazards.

2.7 Responsibility of the owner

The device is used in the industrial sector. The owner of the device is therefore subject
to the legal obligations relating to occupational health and safety.

In addition to the safety information provided in this manual, the safety, accident pre-
vention and environmental regulations that apply to the device’s field of application
must be observed.

The following also applies in particular:

As owner, ensure that only personnel with sufficient qualifications work on the
device.

Ensure that all employees who handle the device have read and understood
this manual.

Furthermore, you are obliged to train the personnel on a regular basis and to
inform them of the risks and hazards involved in handling the device.

Arrange for work performed by qualified personnel to be checked by responsi-
ble specialists.

Clearly specify the responsibilities for installation, operation, troubleshooting,
maintenance and cleaning.

Make the required personal protective equipment available to the personnel.

2.8 Scope of delivery

Flow Computer RFC 7

The actual scope of delivery may differ from the explanations and depictions provided
here in the case of custom designs or additional options being ordered or because of
recent technical developments.

Nevertheless, the following table depicts the standard scope of delivery:

15
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Component  Quantty

Flow Computer RFC 7 1
Complete plug set 1
Operating manual 1

Table 3: Scope of delivery

For further information on the device, see section 4 ‘Product description’.

16 Flow Computer RFC 7
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3 Safety information

3.1 Risk assessment and risk minimisation

The RFC 7 was manufactured in accordance with the latest technical developments and
recognised safety rules and standards, but its use does nevertheless pose some risks.
Throughout the development process, these risks were identified and assessed by
qualified employees. A corresponding risk analysis was compiled and used a basis for
developing and implementing structural measures in order to minimise the risks.

This manual draws attention to the residual risks that cannot be prevented in safety in-
formation and instructions.

3.2 General safety information

Flow Computer RFC 7

A DANGER

Danger - personal injury and property damage!
Failing to observe the safety information may result in danger to human life or health
and environmental and property damage.

» Observe all the following safety information!

Bear in mind that the safety information in this manual and on the device is not able to
cover all potential hazardous situations, asitis not possible to foresee how all the ways
in which different circumstances may interact.

Exclusively observing the instructions provided may not be sufficient to ensure proper
operation.

= Always remain attentive and think for yourself.

m Before working with the device for the first time, read this operating manual
carefully, especially the safety information it contains.

m This operating manual provides warnings of unavoidable residual risks for us-
ers, third parties, devices and other property in its safety information.

= Only operate the device in a perfect technical condition, in compliance with
the operating manual and in accordance with its intended use.

= Inaddition, observe the local legal regulations concerning accident prevention,
installation and assembly.

NOTE

Custody transfer applications

If the Flow Computer RFC 7 is intended for custody transfer applications, it is preset in
the factory before delivery in accordance with the approval and secured against unau-
thorised changes with seals, software and hardware locks. If these security devices are
removed or damaged, the RFC 7 loses its approval and may no longer be used in custo-
dy transfer applications.

» Never remove or damage the seals and other protection!

» However, if a seal has been removed or damaged, a check by a state-recog-

nised body or a calibration officer and an additional check of the other settings

at the factory are required. After locking, the verification officer must restore
the seals so that the RFC 7 can be used in custody transfer operation again.

17
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3.3 Safety information for installation and initial start-up

A DANGER

Risk of explosion arising from unauthorised installation of the RFC 7 in potentially
explosive atmospheres

The Flow Computer RFC 7 is not approved or designed for use in potentially explosive
atmospheres. Using the RFC 7 in a potentially explosive atmosphere could, for exam-
ple, cause it to become an ignition source as the result of sparking and trigger an ex-
plosion.

» Do notinstall the RFC 7 in a place where there is a potentially explosive atmos-
phere.

» Only install the RFC 7 in its original, complete and fault-free condition.

» Equalise the potential of the housing by connecting an earthing cable to the
housing.

» When connecting auxiliary devices and sensors in potentially explosive atmos-
pheres, ensure that corresponding explosion protection is provided for these
components.

P For intrinsically safe components, provide galvanic isolation if they are con-
nected to the RFC 7.

» Only allow devices and sensors to be connected to the RFC 7 by specialist per-
sonnel in accordance with EN 60079-14, in accordance with national regula-
tions.

» Only have the initial commissioning carried out by qualified personnel or by
RMG service personnel.

P To clean the housing, always use a slightly damp cloth to avoid static charging
as the result of friction.

A CAUTION

Danger — cutting injury

Although all sharp edges on the device have been removed as far as possible, there is
a risk of minor cutting injuries.

» Wear appropriate personal protective equipment when performing any work
on the device.

» Remove any burs that are still present on fastening points.

3.4 Safety information for normal operation

As a basic rule, the instructions of the owner of the system in which the RFC 7 is in-
stalled must be observed.

In addition, the safety information listed below must be observed:

18 Flow Computer RFC 7
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AawaARNING

Risk of injury arising from incorrect operation

Incorrect operation or modifications being made to the Flow Computer may give rise
to hazards that could cause severe injury.

» Read this operating manual carefully to avoid incorrect operation and only use
the RFC 7 in accordance with its intended use (see section 2.1 "Intended use").

» For safe operation, observe the power limits specified in the technical data
(see section 12 "Technical data") and ensure that they are not exceeded.

» Do not use the Flow Computer as a step to climb on or as a handrail to steady
yourself with!

3.5 Safety information for servicing, maintenance and cleaning

Service and maintenance work or repairs that are not described in this operating man-
ual must not be carried out without prior consultation with the manufacturer.

Tampering with or modifying the Flow Computer in ways not described in this operat-
ing manual is not permitted.

A DANGER

Danger of death arising from electrical voltage

Before servicing, maintenance and cleaning work, it is essential to switch off the device
and disconnect it from the mains power supply. Failing to do so may lead to extremely
severe injury or death.

» Before any work is commenced, switch of the device’s power supply and dis-
connect it from the mains.

» Only carry out work on the device as described in this manual. Ensure that the
device is not live while the work is being performed.

Risk of injury arising from inappropriate servicing, maintenance and cleaning

If servicing, maintenance or cleaning work is performed incorrectly or if use of the de-
vice is resumed despite it being defective, damaged or unsafe, this may result in severe
injury.
» Arrange for servicing, maintenance and cleaning work to be performed exclu-
sively by specialists who have the required knowledge for the activities to be
performed and the tools to be used.

» If a device is damaged or unsafe, it must be removed from circulation immedi-
ately and labelled accordingly to prevent it from being used accidentally.

» Ingeneral, it is recommended to have repairs or the exchange of a defective
device performed only by RMG Service.

3.6 Special types of hazard — explosion protection

The Flow Computer RFC 7 is not approved or designed for use in potentially explosive
atmospheres. However, auxiliary devices and sensors connected to the RFC 7 may be
installed in potentially explosive atmospheres.
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This symbol warns you of an explosive atmosphere; observe the infor-
mation provided next to the symbol.

A DANGER

Risk of explosion during installation and operation of devices and sensors in
potentially explosive atmospheres

If devices and sensors connected to the RFC 7 are installed and operated in a potential-
ly explosive atmosphere, even very low levels of ignition energy can result in an explo-
sion that could cause extremely severe injury and death.

» Observe all applicable national regulations for installing devices and sensors in
potentially explosive atmospheres (e.g. IEC 60079-10, IEC 60079-14, IEC
80079-20-1).

» When connecting auxiliary devices and sensors in potentially explosive atmos-
pheres, ensure that corresponding explosion protection is provided for these
components.

» For intrinsically safe components, provide galvanic isolation if they are con-
nected to the RFC 7.

» Check the safety-related data of the RFC 7 and the connected intrinsically safe
components and record the test in a corresponding intrinsic safety certificate.

Flow Computer RFC 7
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4 Product description

The device concept - the platform - is designed as a universal system to cover many ap-
plications and the connection of all individual RMG Messtechnik devices.

The Flow Computer RFC 7, as a volume corrector and individual device from the plat-
form, is available in the following different versions:

= Single stream (1 stream; the data of one measuring point is processed in RFC
7).

m  Multi-stream (2 - 4 streams; the data from up to four independent measuring
points are processed in RFC 7).

A stream means that the signals and measurement data of a measuring point are reg-
istered, saved, converted and output. Each stream has its own hardware, but all
streams share the same touchscreen. The individual streams are labelled as follows:

Designation Variation Display on the touchscreen

RFC 71 Flow Computer Stream 1

RFC 72 Flow Computer Stream 2
RFC 73 Flow Computer Stream 3
RFC 74 Flow Computer Stream 4

EEEE

Table 4: Designation of the individual streams

4.1 Structure of the RFC 7

4.1.1 Housing variants

The RFC 7 is a flow computer that is accommodated in the following housing sizes de-
pending on the number of streams selected:

m 19" housing for 1 - 2 streams, cf. fig. 7
m 19" housing for 3 - 4 streams, cf. fig. 8

Both sizes have the actual housing (item 3), a housing cover (item 1) with ventilation
slots, a housing base (item 4), a front panel for operation (item 5) and a rear panel with
connections (item 2).
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mensions and weight" or section 13 "Technical data".
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4.1.2 Front panel

The front panels of both housings each contain:

m 7" touchscreen (1x)
m  Status LEDs (3x) and calibration switch (1x) for each stream

= LED power supply (1x)

Fig.9:  Front panel RFC 7 - %2 19" housing

7" touchscreen Status LEDs and calibration switch for
Stream 4

3 Status LEDs and calibration switch for 4 Status LEDs and calibration switch for

Stream 3 Stream 2
5 Status LEDs and calibration switch for 6 Power supply LED on (blue)
stream 1

Each stream has its own calibration switch and separate status LEDs that signal the fol-
lowing operating states:

m  Measurement running (green), cf. fig. 10, item 1

= Warning (yellow), cf. fig. 10, item 2

= Alarm/fault/error (red), cf. fig. 10, item 3
The calibration switch (cf. fig. 10, item 4) is used to lock the calibration settings made

for the respective stream. It can be moved up and down vertically using an additional
tool and is secured with a calibration seal for custody transfer applications.
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Fig. 10: Status LEDs and calibration switch, exemplary for Stream 4

Item Designation Function

1 LED measurement running (green) m Lit up continuously: the measurement is
running smoothly

2 LED Warning (yellow) m Lit up continuously: There is a warning.

3 LED Fault/error (red) m  Not lit: there is no fault/error

Flashing: there is a current fault/error
Lit up continuously: there was a fault/
error

4 Calibration switch m  Locking of the custody transfer parame-
ters and functions. The calibration switch
can be moved up and down using an addi-
tional tool.

4.1.3 Components in the housing

Regardless of the number of streams, each housing variant contains a power supply
unit (24 V DC). The multi-stream variants also have an intercom board. The compo-
nents for each stream are arranged next to each other in the housing, cf. fig. 11 and
fig. 12.

Each stream has the same components, i.e. identical hardware, which is described in
detail in the next section 4.1.4 "Components of one stream".
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Fig. 11: Single-stream: Arrangement of the components of one stream in the housing

24 V DC power supply unit Stream unit
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Fig. 12: Multi-Stream: Anordnung der Komponenten von 4 Streams im Gehause

Item Designation Item Designation

1 Intercom 2 24 V DC power supply unit
3 Stream unit 1 4 Stream unit 2

5 Stream unit 3 6 Stream unit 4

4.1.4 Components of one stream

26

The hardware (components) of a stream consists of a total of 5 plug-in boards that fulfil
different functions:

m  CoM basis for communication and calculation (fig. 13, item 1)

m 10 system consisting of the following boards:

- 10C EX-10 as an interface to the Ex zone with safely separated inputs and
outputs (fig. 13, item 2)

- 10C digital 10 as an interface for digital inputs and outputs outside the Ex
zone (fig. 13, item 3)

- 10C CPU for processing all analogue and digital inputs and outputs (fig. 13,
item 4)

- 10C analogue out as an interface for analogue outputs outside the Ex zone
(fig. 13, item 5)

All the intended functions can be carried out with these plug-in boards. An extension
with plug-in boards for additional functions is not planned.

The CoM base (Computer on Module) is used for communication, controls the touch-
screen and provides the computing power for volume conversion.

The 10 system handles the complete measurement technology with actuators and sen-
sors.

Flow Computer RFC 7
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Fig. 13:

Item
1
3
5

4.1.5 Connections
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Product description

Components of a stream (front view)

Designation Item Designation
CoM base 2 I0C EX-10
10C digital 10 4 I0C CPU

10C analogue out

The connections of the RFC 7 are located in the rear panel of the appliance. Each single
or multi-stream variant has the following connections (cf. fig. 14 and fig. 15):

Power supply unit connections:

Power supply 24 V DC

USB connection (cannot be used for custody transfer applications as it is
sealed)

Optional 1 alarm and 1 warning output, NO or NC (cannot be used in RFC 7)
Fuse

Connections per stream (COM basis and 10 system):

Flow Computer RFC 7

5 analogue inputs, of which 2 analogue inputs are safely isolated
4 analogue outputs

2 alarm and 2 warning outputs, each NO and NC
4 digital inputs
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m 6 digital outputs, including 2 pulse outputs

m 2 pulse inputs (Reed/Namur) and one encoder input, safely separated
m 4-wire connection for PT100, safely isolated

m 3 RS485 serial interfaces

m 4 Ethernet connections

OOOOOOOD

o [ i

) ¢

Fig. 14: Single Stream: Arrangement of the connections in the rear panel

Power supply connections Connections and terminal strips
Stream 1

Fig. 15: Multi Stream: Arrangement of the connections in the rear panel

Power supply connections Connections and terminal strips
Stream 1
2 Stream 2 connections and terminal 4 Stream 3 connections and terminal
strips strips
5 Connections and terminal strips
Stream 4
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The assignment of the individual terminal strips and further information on the con-
nection options can be found in section 6.2 "Electrical installation".

4.2 Function of the RFC 7

The Flow Computer RFC 7 essentially fulfils the following three functions:

Flow Computer RFC 7

Measurement data recording from gas meters, gas analysers, pressure and
temperature sensors and monitoring of measurement data acquisition.

Processing of measurement data and calculation of process variables such as
standard volume flow, K-number and energy quantities using suitable calcula-
tion methods for various gas models.

Archiving and output of the measured values and calculated process variables
or visualisation in graphical form, as well as sending alarm and warning mes-
sages in the event of limit value violations.

Depending on the connected devices and the recorded measurement data, the flow
computer can be used with different software and parameterisation for the following
applications:

1)

Status flow computer for determining the K-number1) and the standard vol-
ume of gas mixtures, such as natural gas and biogas (version: -Vol)

Calorific value flow computer for determining the K-number1) and the energy
content of gas mixtures, such as natural gas and biogas (version: -Energy)

Compressibility number: correction factor for the deviation of the actual, real gas behaviour from

the ideal gas behaviour

The following calculation methods are available for calculating the K-number for both
applications:

k = constant

Full analsysis:

- AGA8DC92

- AGA 8:2017

- GERG-2004

- GERG-2008

Gross values:

- GERG-885S

- GERG-88 S Satz B

- GERG-88SSatz C

- AGANX-19L

- AGANX-19H

- AGA Gross Meth. 1
- AGA Gross Meth. 2
- SGERG-mod-H2
Pure substances:

- Van der Waals

- Beattie & Bridgeman

For a detailed description of the operation, the individual menus of the user interface
and the parameter setting options, please refer to section 7 "Usage" and section 8 "In-
itial start-up".
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Transport and storage

Inspection following delivery

The Flow Computer RFC 7 is delivered in packaging that meets the customer’s specific
transport requirements. First of all, the delivery should be checked for completeness
and damage. The device must be removed from its packaging for this check. The device
is then installed (see section 6 "Installation") or placed in storage (see section 5.3 "Stor-
ing RFC 7").

» Inthe event of damage, please contact RMG Messtechnik immediately.

Disposing of packaging material

Dispose of device components and packaging material in an environmentally sound
manner in accordance with the applicable waste management and national waste dis-
posal regulations and standards of the region or country to which the device is deliv-
ered.

NOTE

Reusing the packaging

Where possible, retain the packaging, as it provides optimal protection if the device is
ever transported again (e.g. if the place of installation is changed or if the device is sent
off for repair).

Storing RFC 7

If it is necessary to store the Flow Computer RFC 7, observe the following:

» Avoid long storage periods.
P After storage, check the RFC 7 for damage and correct functioning.

P After a storage period exceeding one year, have the device checked by RMG
Service. Send the device to RMG or arrange an appointment with the RMG Ser-
vice organisation.

» Maintain the storage conditions listed below:
- Packaged in clean, dry rooms
- Temperature range -20 °C to 50 °C
— Agitation (vibrations) must not occur during the storage period.
- The device must not be stored when energised.

Transporting RFC 7

For transport, it is essential for the device to be given secure packaging that can absorb
minor impacts and agitation.

» Nevertheless, inform the transport company that impacts and vibrations of
any type must be avoided during transport.

» Ensure that the device is not exposed to any extreme fluctuations in tempera-
ture.

Flow Computer RFC 7
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6 Installation

R For installation, observe the safety information provided in section 3.3 !

6.1 Mechanical installation

Danger arising from incorrect mechanical installation

If the RFC 7 is not installed or mounted correctly, this may result in hazards to persons
and property.

» Only specialists are permitted to perform the installation work.
» Only install the RFC 7 in accordance with the stipulations of this manual.
» For the installation, obtain permission from the system owner.

6.1.1 Place of installation and ambient conditions

The Flow Computer RFC 7 is intended for installation in a non-Ex area (safe area). It is
connected to gas meters, gas analysers, pressure and/or temperature sensors installed
in a hazardous area via appropriate connection lines.

The following diagram illustrates the separation of the installation locations on a gas
station into the hazardous area and the non-hazardous area.

|
1 Non Ex

3 2 1

Fig. 16: Separation of the places of installation in a gas station

Item Designation Item Designation
1 Flow Computer RFC 7 2 Connection cables
3 Gas meter, gas analyser, pressure and

temperature sensor
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The following ambient conditions must be maintained at the place of installation:

Condition Value

Humidity 0-95% relative humidity, non-condensing
Exposure to direct sunlight Should be avoided where possible.
Ambient temperature -20to 55 °C

Temperature fluctuations Large and rapid fluctuations in temperature

should be avoided where possible.
Table 5: Ambient conditions for the RFC 7

6.1.2 Unit dimensions and weight

The Flow Computer RFC 7 is intended for installation in a subrack in a control cabinet
(non-Ex area), but can alternatively also be used under other installation conditions.
Depending on the device variant, it has the following dimensions:

m 19" housing (1 - 2 streams):
213.36 mm (42 HP)x 133.35mm (3 U) x 230 mm (W x H x D) (without connector
on the rear)

m 19" housing (3 - 4 streams):
426.72 mm (84 HP)x133.35 mm (3 U) x 230 mm (W x H x D) (without connector
on the rear)

The weight also varies, depending on the device variant, between approx. 1.75 kg (1
stream) and 2.25 kg (2 streams).

6.1.3 Installation

The RFC 7 is supplied with four screws for installation in a rack.

1 1

2

Fig. 17: Position of the screws on the front panel of the RFC 7

Item Designation Item Designation

1 Screws, type M2.5x10 2 Rack

Procedure for installation:

1. Insert the RFC 7 into the rack with the front panel facing forwards.
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2. Place the RFC 7 in the required position and slightly tighten the four screws
(fig. 17, item 1) with a cross-head screwdriver.

6.2 Electrical installation

Before commencing work, ensure that all information and warnings from the above
sections, in particular those from the section 3 "Safety information" are observed and
complied with. Ensure that the device is de-energised (power supply and signals) be-
fore any changes are made to the wiring. During work, it is essential to comply with the
specifications given in the sections below.

A DANGER

Danger of death arising from electrical voltage

Work that is not carried out correctly or on a de-energised device may result in ex-
tremely severe injury or death.

>

>

Only have the electrical installation carried out by a specialist electrician who
can ensure that the installation is performed safely and correctly.

Before any work is performed on the electrical installation, de-energise the de-
vice.

Work on the device may only be performed after corresponding instruction
with regard to the device has been provided.

Ensure that the power data of the power supply connection corresponds to the
specifications on the device’s type label.

Only use cables that match the available cable glands.

Equalise the potential of the housing by connecting an earthing cable to the
housing.

During installation, observe any national, regional and regulatory standards
that may apply at the location of the device for electrical installation and ex-
plosion protection (e.g. EN, DIN, VDE).

6.2.1 Connections of the RFC 7

Flow Computer RFC 7

The RFC 7 has numerous electrical and signal connections for each stream, which are
located in the rear panel of the device. The connections are described below as an ex-
ample for the single-stream device variant (cf. fig. 18).

33



Installation R MG

® Fol Foll Fol N o2
= =1 =1 6
=1 M=y
=1 : [=1 Sj
=il ‘ |
=10 == =1
- =1 = =1 7
=11 =1 =1 |
N/ L/ @) L/
- ) ) v 8
=il =1 |
= % | =
=N
== = 9
® = S =1
o ||[wel e ?‘_,
/ il i il aldlg

Fig. 18: Connections in the rear panel of the device (example for single-stream device variant)

Item Designation Item Designation

1 10C analogue out connections with 2 10C CPU connections with terminal
terminal strips X1 and X2 strips X3 and X4

3 10C digital 10 connections with termi- 4 10C EX-10 connections with terminal
nal strips X5 and X6 strips X7 and X8, intrinsically safe

5 CoM base connections with X9A/B 6 Reserve
and X10A-D
USB connection 8 Fuse

9 Power supply 24 V DC
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Terminal assignments of the terminal strips

All connections and terminal strips on the rear panel of the appliance are labelled as

follows (cf. fig. 19).

f
prmm s - e -
O i IO
’7 X1 ’7 X3 ( X5 :::32 ! X12
| ANC
@) AO4- Al3- DOG- Ser3 i ac O
AO4+ Al3+ DOG+ i m%
AO3- A2G DOS5- i W-C
AO3+ Al2- DO5+ XA | WNO
AO2- Al+ DO4- Sert |
AO2+ AlG DO4+ :
AOt- Alt- DO3- |:| usB
A0+ Alt+ DO3+ X100 4
ETH4; "
X2 X4 X6 Fuse
ANC Dd-
X10¢
AC Did+ ETH3|
AC DI3- | X1
ANO - D3+ ! 24vDC
WG DO2- Di2- X108 |
we DO2+ Di2+ ETH2| PE
DO1- DH- i GND
we Dot+ DIt+ i
O N O
1 WNO 1 1 X10A
. PE PE ETH1 I
O O I o) O !
N o — —— —— — — — —— — — — —— ——— —— —
it I
Fig. 19: Labelling of the connections on the rear panel of the appliance (example for single-stream appliance variant)

Flow Computer RFC 7

The connection assignment of the individual wires of terminal strips X1 to X12 is listed
below. The terminal numbers highlighted in light red represent the coding of the cor-
responding connectors (Phoenix):

10C analogue out, terminal strip X1 and X2

Coreno. Des.
short

Terminal strip X1
AO4-
AO4+
AO3-
AO3+
AO2-
AO2+
AO1-
AO1+

m, N W s U1 OO N

Terminal strip X2

8 ANC
7 A-C
6 A-C
5 ANO

Table 6: Terminal assignment I0C analogue out

Designation long

Analogue output 4

Analogue output 3

Analogue output 2

Analogue output 1

Alarm output NC

Alarm output NO

Function

The analogue outputs 1 to 4 can be used to
output measured values.

To enable this, a measured value or a default
value must be assigned to each analogue out-
put in the user interface in menu 5 Outputs.

Contact closed in the event of an alarm.

Contact opened in the event of an alarm.
(closed-circuit current principle)
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Core no.
4
3
2

1

Des.
short

WNC
W-C
W-C
WNO

Designation long

Warning output NC

Warning output NO

Table 6: Terminal assignment I0C analogue out

10C CPU, terminal strip X3 and X4

Core no.

Des.
short

Terminal strip X3

P N W s U1 OO N

Al3-
Al3+
AI2G
Al2-
Al2+
AllG
All-
All+

Terminal strip X4

N W B U1 O N o

1

DO2-
DO2+
DO1-
DO1+

Designation long

Analogue input 3

Analogue input 2

Analogue input 1

Digital / pulse output 2

Digital / pulse output 1

Table 7: Terminal assignment I0C CPU

RMG

Function

Contact closed in the event of a warning.

Contact opened in the event of a warning.
(closed-circuit current principle)

Function

The analogue inputs 1 to 3 can be used to
record analogue measurement signals. (4-
20 mA). Do enable this, they must be parame-
terised accordingly in the menu 6. Inputs.

Flow Computer RFC 7
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10C digital 10, terminal strip X5 and X6

Coreno. Des.
short

Terminal strip X5
DO6-
DO6+
DO5-
DO5+
DO4-
DO4+
DO3-
DO3+

R N W b U1 OO N

Terminal strip X6
8 DI4-
7 DI4+
6 DI3-
5 DI3+
4 DI2-
3 DI2+
2 DI1-
1 DI1+

Designation long

Digital output 6

Digital output 5

Digital output 4

Digital output 3

Digital input 4

Digital input 3

Digital input 2

Digital input 1

Table 8: Terminal assignment 10C digital 10

Function

Digital outputs 3 to 6 can be used for signal-
ling limit value violations or error numbers. To
enable this, the outputs must be parameter-
ised accordingly in menu 5 Outputs.

Digital inputs 1 to 4 can be used to output
errors or warnings. To enable this, the inputs
must be parameterised accordingly in menu 6
Inputs.

10C Ex-10, terminal strip X7 and X8, intrinsically safe

Coreno. Des.
short

Terminal strip X7

8 Al5-
7 Al5+
6 GND
Al4-
4 Al4+
GND
2 N3-
1 N3+

Designation long

Analogue input 5
(with HART interface)

Analogue input 4
(with HART interface)

Encoder

Table 9: Terminal assignment 10C Ex-10

Flow Computer RFC 7

Function

Analogue input 5 can be used to record both
analogue measurement signals (4-20 mA) and
digital signals. (Use for temperature measure-
ment is recommended.)

Analogue input 4 can be used to record both
analogue measurement signals (4-20 mA) and
digital signals. (Use for pressure measure-
ment is recommended.)

Digital encoder input
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Core no. Des. Designation long Function
short

Terminal strip X8

8 N2- Pulse input Reed/ Digital pulse input for Reed or Namur

7 N2+ Namur 2

6 N1- Pulse input Reed/ Digital pulse input for Reed or Namur

5 N1+ Namur 1

4 T-- 4-wire PT100 Connection of a PT100 with 4-wire technology

3 T for precise temperature measurement.

2 T+

1 T++

Table 9: Terminal assignment 10C Ex-10

CoM base, terminal strip X9 A/B and X10 A-D

Core no. Des. Designation long Function
short

Terminal X9B (type RJ45)
Ser2 Serial interface 2 ModbusClient for Gas quality / ModbusClient

RS485 for USM / ModbusServer RTU / Modbus-
Server ASCII
(Ser3 (Serial interface 3 ModbusClient for Gas quality / ModbusClient
optional) RS485 optional via for US / ModbusServer RTU / ModbusServer
adapter) ASCII
Terminal X9A (type RJ45)
Serl Serial interface 1 ModbusClient / ModbusClient for Gas quality
RS485 / ModbusClient for USM / ModbusServer RTU
/ ModbusServer ASCII /DSfG-A
Terminal X10D (type RJ45)

ETH 4 Ethernet 4 For connecting a PC or local network, RJ45
socket for Ethernet (DHCP client or fixed IP
address)

Protocols:
- Modbus TCP/IP
- http
- SNTP
Terminal X10C (type RJ45)
ETH 3 Ethernet 3 see Ethernet 4
Terminal X10B (type RJ45)
ETH 2 Ethernet 2 see Ethernet 4
Table 10: Terminal assignment CoM base
38 Flow Computer RFC 7
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Coreno. Des. Designation long Function
short

Terminal X10A (type RJ45)
ETH 1 Ethernet 1 see Ethernet 4

Table 10: Terminal assignment CoM base

Power supply unit, terminal strip X11 and X12, USB connection, fuse

Core no. Des. Designation long Function
short

Terminal strip X12

6 ANC Reserve
5 A-C
4 ANO
3 WNC Reserve
2 W-C
1 WNO
USB
USB Universal Serial Bus Connection of USB components (e.g. a com-
puter mouse)
If the RFC 7 is used in custody transfer mode,
the USB port is sealed and cannot be used.
F1
Fuse Fuse Protection of the RFC 7 against overcurrent

Terminal strip X11

1 24VDC  Power supply +24 V Power supply of the RFC 7
2 PE Potential equalisation

3 GND oV

4 NC not used

Table 11: Terminal assignment power supply unit

6.2.3 Power supply and fuse protection

Flow Computer RFC 7

The RFC 7 must be supplied with 24 V (DC) power. The terminal strip X11 is intended
to be used for this.

To provide protection from excess current, the device has a fuse (F1) that is triggered
at 4 Ampere.

The voltage available at the place of use must be checked for correctness and usability.
The following criteria must be observed:

m Voltage range: 24 V DC (+10%)

m The safety device with the above-mentioned properties must be functional.
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6.2.4 Connect temperature measurement
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The following temperature measurements can be used to determine the current oper-
ating temperature of the gas to be measured:

m PT100 sensor: A PT100 is a platinum resistance thermometer that changes its
resistance depending on the temperature. At 0 °C it has a resistance of 100
ohms. If a 4-wire circuit is used for the connection, this fully compensates for
the lead resistance and offers maximum accuracy. A PT100 without lead break
resistors is used.

m  Temperature transmitter: A temperature transmitter converts the signal from
a temperature sensor (such as a PT100) into a standardised analogue or digital
output signal that can be easily processed by the Flow Computer RFC 7
(4-20 mA and/or HART).

Both the PT100 and the temperature transmitter are generally located in a potentially
explosive atmosphere and must therefore be safely disconnected when connected to
the flow computer.

In principle, a temperature transmitter could be connected to all analogue inputs of
the RFC 7, but an additional isolation module would then be required for analogue in-
puts 1 - 3 for safe isolation. Furthermore, these inputs do not have the option of using
the digital HART protocol, i.e. only temperature transmitters with an analogue output
signal could be connected.

For this reason, connection to the IOC-EX-10 card (terminal strip 7 and 8 in the rear pan-
el of the device) is recommended, which already has the necessary safe isolation and
the option of using the HART protocol.

NOTE

Observe the operating instructions for the temperature sensor/transmitter!
As a wide variety of temperature sensors/transmitters can be used together with the
RFC 7 flow computer, only the wiring on the flow computer is considered below.

» For further information on the connection to the temperature sensor/trans-
mitter used, please refer to the operating instructions of the relevant manufac-
turer.
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Connection of a PT100 with 4-wire technology to terminal strip X8, terminal
no.1-4

A PT100 must be connected to the above terminals as shown in fig. 20.

RFC7
: T-- | X/
: T- !'x83
| T+ | X812
: T++: X8/1 9
| |
N NN ZE |

Fig. 20: el. PT100 connection

To be able to use the PT100, it must be connected as shown and parameterised accord-
ingly in menu page 6.120 PT100 (see section 8.6.2 "PT100 - Set parameters").

Connection of an analogue or digital temperature transmitter to analogue
input 5, terminal strip X7, terminalno. 6- 8

When connecting a temperature transmitter to analogue input 5, it is important to
consider whether the transmitter has its own power supply (active sensor) or whether
it must be supplied with power via the flow computer (passive sensor). The connection
must then be made accordingly, cf. fig. 21 and fig. 22.

RFC7 Vo ReCT
| Al- xibsT7 ! Al- xspb—T7 1
| Al+ 'xr7 ! Al+ !x7/7]
: GND:xwe-j_ : GND:xwe
= GND =
GND GND

Fig. 21: Connection of active temperature trans- Fig. 22: Connection of passive temperature
mitters transmitter

To be able to use analogue input 5 for a digital temperature transmitter, it must be con-
nected as shown above and parameterised accordingly in menu page 6.115 Analogue
input 5 with HART (see section 8.6.1 "Analogue inputs - Set parameters").

6.2.5 Connect pressure measurement

Flow Computer RFC 7

To determine the current operating pressure of the gas to be measured, a pressure
transmitter is used whose measuring range and accuracy depend on the given operat-
ing conditions.

The pressure transmitter is also generally located in a potentially explosive area and
must therefore be safely disconnected when connected to the flow computer.

Connection to the |0 CEX-I0 card (terminal strip 7 in the rear panel of the device),
which already has the required safe isolation and HART protocol capability, is recom-
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mended.

NOTE

Observe the operating instructions for the pressure transmitter!

As a wide variety of pressure transmitters can be used together with the RFC 7 flow
computer, only the wiring on the flow computer is considered below.

» For further information on the connection to the pressure transmitter used,
please refer to the operating instructions of the relevant manufacturer.

Connection of an analogue or digital pressure transmitter to analogue input
4, terminal strip X7, terminalno.3-5

When connecting a pressure transmitter to analogue input 4, it is important to consid-
er whether the transmitter has its own power supply (active sensor) or whether it must
be supplied with power via the flow computer (passive sensor). The connection must

then be made accordingly, cf. fig. 23 and fig. 24.

V+
RFC7____| L+ RFC7_ ___
| Al- |x7/5 7 b : Al- |x7/5 -
| Al+ 'x7/4 | Al+ x7/4 o
! GNDIx7/3 | GND!x7/3
GND GND GND

Fig. 23: Connection of active pressure transmit-  Fig. 24: Connection of passive pressure transmit-
ters ter

To be able to use analogue input 4 for a digital pressure transmitter, it must be con-
nected as shown above and parameterised accordingly in menu page 6.114 Analogue
input 4 with HART (see section 8.6.1 "Analogue inputs - Set parameters").

6.2.6 Connecting the mechanical gas meter

42

For example, turbine meters can be used as mechanical gas meters. Their mode of op-
eration is based on measuring the gas velocity with a turbine wheel. The speed of the
turbine wheel is (approximately) proportional to the average gas velocity and there-
fore to the flow rate within the measuring range (Qmin - Qmax). The number of revo-
lutions is therefore a measure of the volume of gas flowing through.

Various signal or pulse generators are available for recording the speed, which transmit
low-frequency (LF) or high-frequency (HF) pulses to the flow computer. The following
schematic diagram provides an overview of their possible arrangement in a turbine
meter (cf. fig. 25).

In principle, the processing of low-frequency or high-frequency pulses in the RFC 7 is
independent of the measuring principle of the connected gas meter; rotary piston gas
meters or other flow meters with frequency output can also be connected to the flow
computer.

Flow Computer RFC 7
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Fig. 25: Sectional drawing of turbine meter (example)
Item Designation Item Designation
1 Housing turbine meter 2 Turbine wheel
3 Totaliser head 4 Pulse generator 3 (adjusting gear-
wheel)

5 Mechanical totaliser 6 Encoder

Pulse generator 4 (mechanical total- 8 Reference wheel

iser)
9 Pulse generator 2 (reference wheel) 10 Pulse generator 1 (turbine wheel)

Which pulse generators are connected to the flow computer must be decided accord-
ing to the existing requirements.

NOTE

Observe the operating instructions for mechanical gas meters!

As a wide variety of mechanical gas meters can be used together with the RFC 7 flow
computer, only the wiring on the flow computer is considered below.

» For further information on the connection to the mechanical gas meter used,
please refer to the operating instructions of the relevant manufacturer.

The mechanical gas meter is usually installed in a potentially explosive area, so it must
be safely disconnected when connected to the flow computer.

The Flow Computer RFC 7 offers the following connection options on the IOC-EX-IO
card for this purpose, see also the figures below:
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m Pulse input Reed/Namur 1, terminal strip X8, terminal no. 5 and 6
m Pulse input Reed/Namur 2, terminal strip X8, terminal no. 7 and 8
m  Encoder input, terminal strip X7, terminal no. 1 and 2

RECT____, RFC 7
|+V | REED (N, T T T |
| T Pullup N1/2- x8:6/8 1—¢— j/ :+V N1/2- x8:6/8 -
K ] Pull up } Namur
: = N1/2+:X8:5/7 L : T—|R:|—N1/2+:X8:5/7' R
| | [ |
Fig. 26: Connection of mech. meter via REED Fig. 27: Connection of mech. meter via Namur
REC7____
+V T -
| N3- | x7/2
Pull up
! T_:,, N3+ 'x7/1
| R ] +
I I
I I

Fig. 28: Encoder connection

Pulse inputs 1 and 2 are used to record the speed or frequency regardless of the direc-
tion of rotation of the turbine wheel and the operating volume flow is determined from
this. The result is written to the totalisers. Pulse inputs 1 and 2 are also used for syn-
chronisation monitoring when two different pulse generators are connected.

The encoder input is used to digitally transmit the counter reading of the mechanical
totaliser to the flow computer. This also records whether the turbine wheel, i.e. the gas
meter, is running forwards or backwards, which is relevant in applications with a gas

storage tank, for example. In addition, in the event of a fault, the encoder continues to
supply the original meter reading while the fault totalisers are running instead of the
volume totalisers.

To be able to use the pulse inputs and the encoder input, these must be connected as
shown above and parameterised accordingly in the corresponding menu pages:

m  6.200 Frequency and pulse input 1
= 6.201 Frequency and pulse input 2
= 6.300 Encoder settings

6.2.7 Connecting the ultrasonic gas meter

To determine the volume flow, an ultrasonic meter utilises the physical principle that
an ultrasonic pulse propagates faster in the direction of flow of a gas than in the oppo-
site direction. By measuring the transit time of the ultrasonic pulses between two ul-

trasonic transducers arranged opposite each other, the flow velocity and thus the flow
rate can be determined. In order to achieve greater accuracy, several pairs of ultrason-
ic transducers are generally used, which form so-called measurement paths with their
opposing arrangement in different planes of the gas meter cross-section (cf. fig. 29).
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Fig. 29: Schematic diagram of the arrangement of ultrasonic transducers

Ultrasonic transducer Measuring level

3 Ultrasonic transducer 4 Measuring path

To connect an ultrasonic gas meter, the Flow Computer RFC 7 offers the following con-
nection options on the CoM base in the rear panel of the device:

m Serial interface RS485 (Ser 1), terminal strip X9A, type RJ45

m Serial interface RS485 (Ser 2), terminal strip X9B, type RJ45

m (Optional via adapter: Serial interface RS485 (Ser 3), terminal strip X9B, type
RJ45)

m Ethernet interfaces 1 — 4 (Ethl — Eth4), terminal strip X10A-D, Typ RJ45
To connect, proceed as follows:

» Connect a patch cable from the ultrasonic gas meter to the desired serial inter-
face or Ethernet interface.

To be able to use the serial interfaces, they must be parameterised accordingly in the
corresponding menu page 9.7 Serial interfaces.

To be able to use the Ethernet interfaces, they must be parameterised accordingly in
the corresponding menu pages 9.11 - 9.14 Ethernet 1 - 4.

NOTE

Observe the operating instructions for the ultrasonic gas meter!

As a wide variety of ultrasonic gas meters can be used together with the RFC 7 flow
computer, only the connection to the flow computer is considered here.

» For further information on the connection to the ultrasonic gas meter used,
please refer to the operating instructions of the relevant manufacturer.
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6.2.8 Connect gas quality measurement
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A gas quality measurement is used to analyse the composition and quality of a gas,
such as natural gas, biogas and other gas mixtures. For this purpose, gas chromato-
graphs are used to identify and quantify the various components of the gas. Important
properties such as calorific value, standard density and the Wobbe index are calculated
by a controller from the measured proportions.

To retrieve the various data from the gas quality measurement controller, the Flow
Computer RFC 7 offers the following connection options on the CoM base in the rear
panel of the device:

m Serial interface RS485 (Ser 1), terminal strip X9A, type RJ45

m Serial interface RS485 (Ser 2), terminal strip X9B, type RJ45

m (optional via adapter: Serial interface RS485 (Ser 3), terminal strip X9B, type
RJ45)

m Ethernet interfaces 1 — 4 (Eth1 — Eth4), terminal strip X10A-D, type RJ45
To connect, proceed as follows:

» Connect a patch cable from the gas quality measurement controller to the de-
sired serial interface or Ethernet interface.

To be able to use the serial interfaces, they must be parameterised accordingly in the
corresponding menu page 9.7 Serial interfaces.

To be able to use the Ethernet interfaces, they must be parameterised accordingly in
the corresponding menu pages 9.11 - 9.14 Ethernet 1 - 4.

NOTE

Observe the operating instructions of the gas quality measurement controller!

As a wide variety of controllers can be used together with the Flow Computer RFC 7,
only the connection to the Flow Computer is considered here.

» For further information on connecting to the controller used, please refer to
the operating instructions of the relevant manufacturer.
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7 Usage

The Flow Computer RFC 7 can be operated either on the touchscreen or with a PC.

Both operating options essentially offer the same functionality. However, there are dif-
ferences in the structure of the menu pages and navigation between the menus.

The differences in the operating options are described in more detail below in sections

7.1 "Usage with touchscreen" and 7.2 "Usage with PC". Functions and symbols that are
identical for both operating options can be found in sections 7.3 "Control elements in
the header" and 7.4 "Control elements in the display panel".

7.1  Usage with touchscreen

Operating the RFC 7 with the touchscreen enables simple operation via a graphical user
interface and easy-to-understand menus. After booting up the device, the start menu
automatically appears on the touchscreen.

NOTE

Damage to the touchscreen
Handling the touchscreen incorrectly could cause it to become damaged.

» Operate the touchscreen with your fingers or use the plastic stylus included in
delivery.

» Never use a hard or sharp-edged object such as a screwdriver or pencil, as this
could scratch or fracture the touchscreen film.

7.1.1 Structure of the menu pages

The menu pages are all structured identically (cf. fig. 30).

1
. i 2
2. Conversion 3. Gas quality (GQ)
4. Volume encoder 5. Outputs 6. Inputs
: ! 2] (=] > Q. —3
0. / -03-13, 12:43: 4

Fig. 30: Start menu - Touchscreen

Item Designation Item Designation
1 Header 2 Display field
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Item Designation Item Designation

3 Footer 4 Info line

Header (item 1)

The header is available on every menu page and always has the same structure. It is
used to jump back to a higher menu level (see section 7.2.2 "Navigating between the
menus") and has various buttons whose functions are described in more detail in sec-
tion 7.3 "Control elements in the header".

Display field (item 2)

The displayed content and the executable functions in the display field change depend-
ing on the selected menu.

Footer (item 3)

The footer is used to navigate between the individual menu pages of a level. You can
also use the corresponding button to switch to menu 1.40 totalisers at any time (see
section 7.2.2 "Navigating between the menus").

Info line (item 4)

The app version, the name of the device and the date and time are displayed in the info
line.

7.1.2 Navigating between the menus

The menus for operation are arranged in three levels (cf. fig. 31).

1 2 3

@O N B | o

2.Conversion 3.6asquality (6Q) ﬁ > 1. Overviews

5.0utputs 6.Inputs.

1. Overviews

VELOPER,

Operation real gas factor 09u31

Standard real gas factor 09762

170 Output /input

[oooz] :

180 Type plate

Standard density (] kg/m3.

Calorific value 11664 KWh/m3

Fig. 31: Menu levels

Item Designation Item Designation
1 Chapter level (upper level) 2 Sub-chapter level (middle level)
3 Parameter level (lower level)
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Chapter level (item 1)

This level provides an overview of the available subject areas (chapters). It can consist
of several menu pages. The first page of the chapter level is also the start menu that is
displayed after booting up RFC 7.

Each chapter is designed as a button with an easily understandable symbol (see fig. 32,
example). Pressing it opens the corresponding sub-chapter level.

Fig. 32: Button Chapter (1. Overviews, exemplary)

Sub-chapter level (item 2)

This level provides an overview of the available sub-chapters. It can also consist of sev-
eral menu pages.

Each sub-chapter is designed as a button that bears both the symbol of the superordi-
nate chapter level (see fig. 33, item 1) and an easily understandable symbol of its sub-
ject area (see fig. 33, item 2). Pressing it opens the corresponding parameter level.

Fig. 33: Button Sub-chapter (1.40 Totalisers, exemplary)

Item Designation Item Designation

1 Symbol chapter level 2 Symbol sub-chapter level

Parameter level (item 3)

At this level, the required data for the individual parameters is arranged line by line in
a table, which can also extend over several menu pages.

Navigating between the menu levels and pages

Navigation from the start menu (chapter level) towards parameter level is carried out
as described above using the respective buttons in the display field.

To navigate back to the next higher menu level, the header with its buttons is available
on each menu page (see fig. 34, items 1 - 3). You can navigate between the individual
menu pages of a level using the buttons in the footer (see fig. 34, items 5 - 8).
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1 2 3
I\_--I

[Access| 5 | Coords |

1.50.10  Energy flow
1.50.20  Standard volume flow
1.50.30  Operating volume flow

1.50.40  Corrected operating volume flow

1.50.50  Deviation at operating point accor...
1.50.60  Operating volume flow main frequ...

1.50.70  Operating volume flow reference fr...

(0004

"
0.00 m3/h
0.00 m3/h
0.00 m3/h
0.000 %
0.0 Hz
0.0 Hz

o MRS

Fig. 34: Navigating between the menu levels and pages

Item Designation

1

Home button

Chapter level button

Display sub-chapter level

Search button

Right arrow button

Position indicator

Left arrow button

Totalisers button

Function

Switch back to the start menu in the
chapter level

Display of the open chapter level
Switch from the open parameter level
back to the corresponding sub-chapter
level

Display of the open sub-chapter level

Open the input window to search for
text or coordinates

Switch to the next menu page:

- Coloured grey: a change is not possi-
ble

- Coloured blue: a change is possible

Displays the position of the open menu
page in the current level.

By touching a free position field, the
indicator jumps to the selected position
and the corresponding menu page
opens.

Switch to the previous menu page:

- Coloured grey: a change is not possi-
ble

- Coloured blue: a change is possible

Switch to menu 1.40 Totalisers
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» By pressing the various buttons in the display field, as well as in the header and
footer, you can navigate to any menu, open it, view it and make changes to it.

7.2 Usage with PC

To operate the RFC 7 using a PC, it must be connected to a PC or an Ethernet network
and the IP address of the device must be entered in the Internet browser (see section
8.3.1 "Establishing a network connection").

You can operate the device via the web view of the user interface using the PC key-
board and mouse.

7.2.1 Structure of the menu pages

Flow Computer RFC 7

The menu pages of the web view are all structured identically (cf. fig. 35).

ONE STEP AHEAD

3 2

Fig. 35: Start menu - Web view

Item Designation Item Designation
1 Header 2 Display field
3 Navigation field

Header (item 1)

The header is available on every menu page and always has the same structure. It has
various buttons whose functions are described in more detail in section 7.3 "Control el-
ements in the header".

Display field (item 2)

The displayed content and the executable functions in the display field change depend-
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ing on the selected sub-chapter.

Navigation field (item 3)

The navigation panelis used to navigate between the individual chapters/sub-chapters
and to select the parameter level menu that is to be opened in the display field.

7.2.2 Navigating between the menus

52

The menus for operation are also divided into three levels here (cf. fig. 36).

However, all three levels can be displayed simultaneously in the menu in the web view.

Fig. 36: Menu navigation - Web view

Item Designation Item Designation
1 Selection arrow 2 Parameter level (lower level)
3 Chapter level (upper level) 4 Sub-chapter level (middle level)

To open a menu at parameter level, proceed as follows:
1. Select the required chapter (item 3) in the navigation field and click on the corre-
sponding selection arrow (item 1) with the mouse (here: Chapter 1. Overviews).

®» The sub-chapter level (item 4) is opened and all further chapters are moved
downwards.

2. Use the mouse to select a sub-chapter (here: 1.20 Analysis).
» The sub-chapter is highlighted in grey and the corresponding parameter
level menu (item 2) opens in the display field.

You can use the side scroll bars to navigate both in the navigation field at chapter and
sub-chapter level and in the display field at parameter level.

In this way, you can open, view and make changes to any menus, depending on the ac-
cess authorisation of the logged-in user.

Flow Computer RFC 7
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7.3 Control elements in the header

Flow Computer RFC 7

The operating elements are largely identical on the touchscreen and in the web view
and are therefore described together.

They are explained using the web view. Deviating displays on the touchscreen will be
dealt with accordingly where applicable.

1 2 3 45678
M RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER mzfz:?jnﬁ -EMH-
Fig. 37: Menu page header - Web view

Item Designation Function

1 Home button m Jump back to the start page

2 Stream button m Display of the currently selected stream

m  Switch to another stream (only possible
with device variant Multi-stream)

3 Info field m  Path indication of which subchapter is
currently open.
m  Display of:
- Date and time
- App version

4 Log in user button m  Displays which user is logged in.
Indicates whether the calibration lock is
open.

m  Opens user login window.

5 View button m  Change the view at parameter level:
- All parameters are displayed.
- Only important parameters are dis-
played.

6 Language button m Display of the currently selected language
m Switch to language:
- DE (German)
- EN (English)
- ZH (Chinese)
7 Messages button m Display of the message with the highest
priority.
m  Opens list of messages.
8 Favourites button m Indicates whether the open menu is a

favourite.
m  Opens the favourites list.
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1 2 3 4 5 6 7 8

II'€.|*IIIE'§IEIII

Fig. 38: Header of the menu pages - Touchscreen

Item Designation Function

1 Stream button m Display of the currently selected stream
m  Switch to another stream (only possible
with device variant Multi-stream)

2 Home button m  Switch back to the start menu in the
chapter level

3 Chapter level button m Display of the open chapter level
Switch from the open parameter level
back to the corresponding subchapter

level
4 Display sub-chapter level m Display of the open sub-chapter level
Log in user button m Displays which user is logged in
Indicates whether the calibration lock is
open.

m  Opens user login window.

6 View button m  Change the view at parameter level:
- All parameters are displayed
- Only important parameters are dis-
played

7 Messages button m Display of the message with the highest
priority
m  Open the message list (see section
7.3.3).

8 Favourites button m Indicates whether the open menu is a
favourite.
m  Opens the favourites list

7.3.1 Login user

The Log in user button has three functions:

1. Display of the logged-in user/administrator

No user is logged in

User 1islogged in (the number changes depending on which user is logged

/‘Q\1 in)
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. Administrator 1 is logged in (the number changes depending on which

- 1 admin is logged in)

2. Indicates whether the calibration lock is open

=1

‘\ 1 Calibration lock opened and Admin 1 logged in at the same time

Calibration lock open

‘\ 2 Calibration lock opened and Admin 2 logged in at the same time

3. Logging a user/administrator on/off

A total of 5 different users (User) and 2 administrators (Admin) are available for logging
in.

Authorisations of a user (User)
m  Theauthorisations of the 5 users created are identical, i.e. there is no gradation
of access authorisations between these users.
m A separate password can be created for each user.

m  Each user has change access to parameters that are labelled with the corre-
sponding symbol in the Access column of the menu page at parameter level
(see section 7.4 "Control elements in the display panel").

m Parameters that require the authorisation of an administrator to change are
not displayed to a user on the menu pages.

Authorisations of an administrator (Admin)
m  The authorisations of the 2 administrators created are identical, i.e. thereis no
gradation of access authorisations between the administrators.
m A separate password can be created for each administrator.

m Every administrator has change access to parameters that are labelled with the
corresponding symbol in the Access column of the menu page at parameter
level (see section 7.4 "Control elements in the display panel").

Proceed as follows to log in a user/administrator:

» Click on the Log in user button.
» The user login window opens (see fig. 39)

Flow Computer RFC 7 55



Open the selection list and select the
required user:

- User 1, User 2, User 3, User 4, User 5
- Admin 1, Admin 2

Open the input window for the password

(see fig. 40)

- the default password setting for all
users/admins is: Userl

Confirm the login data (user and pass-
word)

Logging out the current user
(this button can only be used if a user is
already logged in).

P Select the required user or admin in the Username selection.

» The selected user is displayed in the selection.

=» The input window opens (see fig. 40).

Usage

Fig. 39: User login window

1 Username selection

2 Enter password

3 Login button

4 Log out button

» Select the input password.
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1
2
KX
| | | | | |
8 7 6 5 4 3
Fig. 40: Password input window
Item Designation Function
1 Password input field m Display the characters entered
2 Letter/number and character field m  Keyboard function
3 OK button m  Confirm the entry and log in the user at
the same time
4 Delete input button m Delete the entire input field
Delete character button m Delete the last character in the input field
6 Shift button m  Switch between upper and lower case let-

ters
m  Switch between digits and characters

7 Select button m Selection between the display of num-
bers/characters or letters

8 Space button m Insert a space in the Password input field

» First enter the password Userl (factory setting) and confirm with OK.
» The selected user is logged in.

Password change
Proceed as follows to change the password of a user/admin:
» First log in the user/admin whose password is to be changed as described
above.
» Click on the Log in user button to open the login window again.
» The Change password button is now visible in the login window.
» Click on the new Change password button.
» The Set new password window opens (see fig. 41).
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New Password

I ¢ — el

Confirm New Password

SET NEW PASSWORD

4 3

Fig. 41: Set new password window

1 Enter new password m  Open the input window for the new
password (see fig. 40)

2 Enter Confirm new password m  Open the input window for confirming
the new password (see fig. 40)

3 BACK button m  Return to the login window

4 SET NEW PASSWORD button m Setting the new password

» Enter the new password in both input fields (fig. 41, items 1 and 2) and set the
password by pressing the corresponding button (fig. 41, item 4).

7.3.2 Set language

In the web view, there is a separate button in the header that can be used to tempo-
rarily select the language in a selection menu (cf. fig. 37, item 6).

To select the general system language, proceed as follows:

P Select chapter 9 System settings.
» Navigate to the last menu page and select sub-chapter 9.500 System EN.

» You can now select the desired language in the selection menu for coordinate
9.500.10 System language.

7.3.3 Messages

The Messages button has two functions.

1. Display of the message with the highest priority

The displayed symbols have the following meaning and are listed below in order of pri-
ority from high to low:

Alarm There is an active alarm message that is entered in the mes-
sage list.
. There is an active warning message that is entered in the mes-
Warning sage list
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Symbol Designation Meaning
Hint There is an active notification that has been entered in the
m notification list.
oK+ There are only inactive entries that are entered in the entry
list.
Q OK No message has been received.

2. Opening the entry list

Click on the Messages button to open the message list.

12 3 4 5 6

v

| satust]__categond _fNo{ __7me V[ Desciptonl |
Ilnactive 82 (Computer Error) 567 2025-03-13T13:25:52 Netz aus Zeitpunkt=2025-03-13T13:24:59

Ilnac(ive 82 (Computer Error) 407 2025-03-13T13:25:52 Gerat wurde neu gestartet

IActive 72 (Note) 1556 2025-03-13T13:25:52 Diese Software ist eine Entwicklungsversion und nur fiir den RMG-internen Einsatz bestimmt.

Fig. 42: Message list

Item Designation Function

1 Hook m Delete inactive messages

2 Status m Display of the message status

3 Category m Display of the message category

4 No. m Display of the message number

5 Time m Display date/time when the message occurred
6 Description m Display of the message or error description

In the status field, the type of message is also indicated by a colour coding:

I Alarm active (red)

Warning active (yellow)

I Note active (blue)

I Message inactive (grey)
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7.3.4 Favourites

The Favourites button can only be used when a user is logged in and has two functions.

1. Display whether the current menu page is stored in the favourites list.

The symbols displayed have the following meaning:

Current menu page is not a favourite.

Current menu page is a favourite.

2. Open the favourites list

Clicking the Favourites button opens the favourites list. A favourite can be selected for
display or a favourite can be created.

A maximum of 7 favourites can be created in the list. If another favourite is to be add-
ed, an old favourite must first be deleted.

The following buttons are available for this purpose:

_I_ Add current menu page as a favourite
i Remove favourite

7.4 Control elements in the display panel

The operating elements in the display panel are largely identical on the touchscreen
and in the web view and are therefore described together.

They are explained using the web view. Deviating displays on the touchscreen will be
dealt with accordingly where necessary.
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23.10 Gas pressure

23.20 Original value
2330 Mode

2.3.50 Default value
2.3.60 Lower warning limit
2.3.70 Upper warning limit
2.3.80 Lower alarm limit

23.90 Upper alarm limit
23.230 Correction value
2.3.260 Manufacturer
2.3.270 Device type

2.3.280 Serial number

<

Fig. 43: Web view Display panel

Item Designation

Usage

6 7 8
S E— 7T
42.000 — 9
42.000 bar
Default 1 O
42.000 PRESE—LL__ 1 1
20.000 PRESET | bar
60.000 PRESET | har

14.000

PRESET | bar

70.000

PRESET | bar

0.000

PRESET | bar

Rosemount

PRESET

3051CA

PRESET

0

cleeleleleelelpielp

PRESET |

1 Access column

2 Column §

3 Column Coords

4 Buttons (only in web view)
5 Name column

6 Value column

7 Unit column

8 Details column

9 Display field
10 Selection field

Flow Computer RFC 7
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Function

Display of the access authorisation
required to change the parameter

Indicates whether the parameter is used
for a custody transfer measurement.

Display of the corresponding coordinate
of the parameter

Functions:

- Print parameter page

- Change column selection

- Deactivate update

- Save entry (only visible after success-
ful data entry)

- Discard entry (only visible after data
entry)

Name of the parameter
Value of the parameter
Unit of the parameter

Open and close a window with detailed
information on the associated parame-
ter, e.g. default value (defaultValue)

No input, display only

Input via selection menu
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Item Designation Function

11 Input field = Input
- via keyboard (web view)
- via Preset button (web view)
- via input dialogue window (touch-
screen)

Access column (item 1)

The Access column shows whether the associated parameter can be changed and
which access authorisation is required for this:

Parameter cannot be edited/changed.

Parameter is freely editable/changeable.

Parameter can be edited/changed with user rights.

Parameter can be edited/changed with admin rights.

Parameter can only be edited/changed with the calibration lock open.

Column § (item 2)

This column indicates whether the associated parameter is used in a custody transfer
application:

Parameter or measured value is custody transfer.

Column Koo (item 3)

Each parameter is uniquely determined or assigned via its coordinate. A coordinate is
structured as follows:

m Chapter.sub-chapter.parameter number
Example: 2.3.50 "Default value"

®» 2 = Chapter 2 Reassessment

» 3 =Sub-chapter 3 Gas pressure

®» 50 =Parameter number

» "Name of the parameter, here: Default value"
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Buttons (item 4)

These buttons are only displayed in the web view and have the following functions:

?* Change column selection.

Print parameter page.

(:) Deactivate automatic update

Save entries (this symbol is only visible if one or more entries have been made; in
| addition, entries are highlighted in colour and can be saved together).

Discard entries (this symbol is only visible if one or more entries have been made).
N

Changes made on the touchscreen are automatically saved!

Detail column (item 8)

The Detail column contains an info button for each parameter (cf. fig. 44).

Fig. 44: Info button

Pressing this button opens a detailed info window below the line of the selected pa-
rameter, which contains information about the parameter or coordinate. Among other
things, the default value and the system-internal name for this parameter can also be
viewed here (fig. 45, item 2). Pressing the Close button (fig. 45, item 1) closes the de-
tailed info window and the info button is displayed again in the corresponding line.
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Aecess| 6] Coords | Name ] vaue | unic| oetis |
2110  Gas pressure bar v I x ><— 1
Bezeichnung Wert
pageltemType Selection
cooChapter 2
cooPage 1;
cooElement 10
labelChapter Conversion
labelPage Units
value bar
3 ——{ defauttvalue bar |
dsfg_1 afa
dsfg 2
modbus 8000
2 I i eME:: k_Einheit |
name Gas pressure
unit x
type 5
editable true
fiscal true
visible true
fieldType 1
group 1

accesslevel_editability 4
viewMode 1

{ "selectionValue": 0, "selectionList": [ "bar", "Kilopond / cm2", "PSI", "MPa", "kPa", "bar a", "Pa", "hPa

eltemValue

Fig. 45: Detail info window for parameter "2.1.10 Gas pressure"

Item Designation Function
1 Close button m Closing the detail info window
2 Internal name (internalName) m Displays the system-internal name of

this parameter; can be used, for exam-
ple, to assign a measured value to an
analogue output. In the web view, this
name can be entered elsewhere using
the copy & paste function.

3 Default value (defaultValue) m Display of the preset value for the
selected parameter

Selection field (item 10)

Pressing the arrow in the Selection field opens a selection menu that displays all avail-
able selection options (see fig. 46). The stored default value is always displayed in bold
in the selection menu.

hccessl s coords | Nome | Vo ___________|
2.110 Gas pressure bar X
2120  Gastemperature bar X
2.130 Gas components :2:)pond fan X
2.140 Calorific value MPa X
2.150  Standard density kPa X
2.160 Operating volume flow bara X
2.170 Standard volume flow k2 X
2.1.80 Energy flow K"hPa i
2190  Massflow kg/h v | X
2.1.100  Kvfactor Pulses/m3 v | X

Fig. 46: Selection menu for coordinate 2.1.10 Gas pressure unit

Input field (item 11)

In the web view, input values can simply be entered using the keyboard after selecting
a field of the "Input" type. Alternatively, the default value (defaultValue, visible in the
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detail info window) can be entered by clicking the Preset button.

After selecting a field of the "Input" type, a so-called input dialogue window opens on
the touchscreen (see fig. 47).

Default value
42.000

MIN PRESET

<] K] OK

Fig. 47: Input dialogue window

The input value can either be entered here using the numeric keypad or the default val-
ue can be entered by pressing the Preset button. The entry is confirmed with the OK
button and the window closes automatically.

7.5 Overview of the available menu pages

The following table provides an overview of the available menu pages and their struc-
tural arrangement.

Flow Computer RFC 7 65



Usage R MG

Display of the "2. Conversion" menu

The 2. Conversion menu is only displayed in the web view and on the touchscreen if a
user is logged in!

Chapter level Sub-chapter level Parameter level
. . . . Touchscreen
Symbol Designation Symbol Designation Number of
pages
1. Overviews 1.20 Analysis 1
1.30 Measured values 1
0002 1.40 Counter 5
= 1.50 Flow rate 2
D—I)j 1.70 Output / Input 5
=
===l 2. Conversion 2.1 Units 3
2.2 Formats 3
2.3 Gas pressure 5
2.4 Gas temperature 5
2.5 Flow rate parameters 3
2.6 Operating volume flow 4
2.7 Corrected operating volume flow 3
2.8 K number 5
2.9 Standard volume flow 3
2.10 Energy flow 3

Table 12: Overview of menu pages
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Chapter level Sub-chapter level Parameter level
. . . . Touchscreen
Symbol Designation Symbol Designation Number of
pages
2.17 Counter mode 3
2,100 Counters - billing mode 1 6
2.200 Fault counters - billing mode 1 6
2.300 Counters - billing mode 2 6
2.400 Fault counters - billing mode 2 6
2.500 Counters - billing mode undefined 6
“S00s 0007 2.800 Cycle quantities 2
\a A
-Aﬂ 3. Gas quality (GQ) 3.10 Gas quality setting 4
708
3.20 Current gas quality 9
"t " 3.30 Lower gas quality warning limits 4
-2-0
L..$-@ 3.40 Upper gas quality warning limits 4
3.50 Gas quality default 4
3.60 Main gas quality Modbus client 30
Modbus
3.70 Replacement gas quality Modbus client 30
Modbus
T 3.80 Main gas quality Modbus server 4
;B ;E
A 3.90 Replacement gas quality Modbus 4
server

3.100 ISO 6976 Gas quality 1

5

Table 12: Overview of menu pages
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Chapter level

Symbol Designation
ég 4. Volume encoder

- 5. Outputs

> I 6. Inputs

Table 12: Overview of menu pages

68

Sub-chapter level

Symbol

i

Modbus

Ll Ll

Modbus

[ma]

@

QY

Designation

4.12 Meter factor

4.14 Characteristic curve

4.15 Modbus client / instance F

4.100 Counter readings instance F

4.500 Synchronisation monitoring

5.100 Digital output 1 (DO1)

5.101 Digital output 2 (DO2)

5.110 Digital output 3 (DO3)

5.111 Digital output 4 (DO4)

5.112 Digital output 5 (DO5)

5.113 Digital output 6 (DO6)

5.200 Analogue output 1 (AO1)

5.201 Analogue output 2 (AO2)

5.202 Analogue output 3 (AO3)

5.203 Analogue output 4 (AO4)

6.10 Digital input 1 (DI1)

6.11 Digital input 2 (DI2)

RMG

Parameter level
Touchscreen
Number of

pages
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Chapter level

Symbol Designation

{O::}o 7. User data
TN

Table 12: Overview of menu pages

Flow Computer RFC 7

Sub-chapter level

Symbol Designation

- 6.12 Digital input 3 (DI3)
R 612 Disitalinp

- 6.13 Digital input 4 (DI4)
A .13 Digital inpu

6.100 Analogue input 1 (Al1)

—

6.101 Analogue input 2 (Al2)

—

6.102 Analogue input3 (Al3)

— Y

6.114 Analogue input 4 with HART (Al4)

;

6.115 Analogue input 5 with HART (AI5)

6.120 PT100

6.200 Frequency and pulse input 1

6.201 Frequency and pulse input 2

6.300 Encoder settings

iy O
=N
L \LJ

7.10 Measurement location

7.20 Configuration

%lo}a

8.10 Freeze

8.30 Functional test

8.40 Functional test result

8.200 Functional test mean values

Usage

Parameter level

Touchscreen
Number of

pages
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Chapter level

Symbol Designation

ﬁ% 9. System settings

Table 12: Overview of menu pages
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Sub-chapter level

Symbol

TCP/IP

=i
TCP/IP
TCP/IP

Designation

9.1 Software Update

9.2 Time and date

9.3 Time synchronisation

9.4 Memory management

9.7 Serial interfaces

9.9 Firewall

9.11 Ethernet 1

9.12 Ethernet 2

9.13 Ethernet 3

9.14 Ethernet 4

9.15 Ethernet 0 internal

9.20 Modbus server

9.60 10C

9.100 Access privileges

9.110 User management

9.250 Software ID

9.400 System info HW/OS

RMG

Parameter level
Touchscreen
Number of

pages
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Chapter level

Symbol Designation

12. Factory settings

E 40. Archives

Table 12: Overview of menu pages
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Sub-chapter level

Symbol

s

s

o

o

B

m

@

@ @
’?D
)
=]
e

b@

@
C
=)
=
Sis

o
O
N

o

(=)
(@)
(=)
JC

8

=]
(=)
(@n]
A€

®

) m @ @ @ '

@

(1]

o
o
(am)]
JiE

(@]
=)
(@)
e

)

o
o
(@]
g

®

o
=)
()
e

@

Designation

9.410 Screen/Screensaver

9.500 System en

12.10 Set counters

12.20 Deletion processes

40.5 Archive settings

40.10 AG 1 - AM1 counter + measured val-
ues

40.20 AG 2 - AM1 fault counter

40.30 AG 3 - AM2 counter + measured val-
ues

40.40 AG 4 - AM2 fault counter

40.120 AG12 — Gas quality

40.130 AG 13 - Counter for undefined AM

40.170 AG 17 - functional test part 1

40.180 AG 18 - functional test part 2

40.190 AG 19 - functional test part 3

40.210 AG 21 - Logbook

40.500 AG 50 - Official calibration Logbook

40.510 AG 51 - Non official calibration Log-
book

Usage

Parameter level

Touchscreen
Number of

pages
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Chapter level Sub-chapter level Parameter level
Symbol Designation Symbol Designation Lzu:‘:iiriin
pages
50. Miscellaneous : ” 50.10 Error messages 3
- [l 50.800 List of licences 2
50.900 Header 2
SR 100. 10 Controller 100.1 Digital Inputs 9
100.2 Current Inputs 1-3 5
100.3 Current Inputs 4-5 PT100 9
100.5 Digital Outputs 11
100.6 Current Outputs 4
100.7 Encoder 5
100.8 System Values 4
100.9 Communication 2
ED}{:@% 100.26 System Information 9

Table 12: Overview of menu pages
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8 Initial start-up

8.1 General initial start-up information

Flow Computer RFC 7

Before commissioning, ensure that all the safety instructions listed have been ob-
served and that the installation of the RFC 7 itself and the connection of all the neces-
sary devices and sensors have been carried out in accordance with the information in
these instructions.

During commissioning, the regulations on explosion protection and all safety instruc-
tions for working in areas with potentially explosive atmospheres must also be ob-
served.

As far as possible, commissioning is carried out in the factory and, if necessary, addi-
tionally on site by qualified technicians or field staff. RMG offers training and commis-
sioning services for this purpose.

All newly delivered devices already have factory parameterisation, which may have al-
ready been carried out according to customer requirements. This parameterisation
should usually be sufficient; some settings and parameters may need to be adjusted on
site via the user interface. Initially, only parameters that are not under the protection
of the calibration switch can be changed.

If, due to the local situation, it is necessary to change parameters that are protected by
the calibration lock, this may only be carried out by persons with test centre authori-
sation or by calibration officers.

NOTE

Custody transfer application

If the Flow Computer RFC 7 is intended for custody transfer applications, it is preset in
the factory before delivery in accordance with the approval and secured against unau-
thorised changes with seals, software and hardware locks. The approvals valid for the
device and its function are listed on the type plate. If the seals and locks are removed
or damaged, the RFC 7 loses its approval and may no longer be used in custody transfer
applications.

» Never remove or damage the seals and other locks!

» However, if a seal has to be removed or has been damaged, an inspection by a
state-recognised body or a calibration officer and, if necessary, an additional
inspection of the other settings at the factory is required. After locking, the ver-
ification officer must restore the seals so that the RFC 7 can be used in custody
transfer operation again.

NOTE

Acceptance certificate

During commissioning, an acceptance certificate must be issued to document correct
commissioning and, if applicable, setting values.

The following sections also describe the setting of parameters that are under the pro-
tection of the calibration switch. These settings should only be carried out by persons
with the appropriate authorisation! You can see which parameters are under the pro-
tection of the calibration switch in the menu pages of the parameter level in the Access
column.
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8.2

8.3

RMG

Requirements for commissioning

Before commissioning can be carried out, the installation must have been tested in ac-
cordance with the following regulations, directives and standards:

m BetrSichV, §15: "Inspection before commissioning and before recommission-
ing after changes requiring inspection"

m DGUV regulation 3 "Electrical systems and equipment", §5: "Tests"

= VDE 0100-100 "Erection of low-voltage installations"

= DIN EN 60079-14 VDE 0165-1 "Potentially explosive atmospheres"

Executing the initial start-up

Commissioning can be carried out either on the touchscreen or with a PC/notebook via
a network connection.

The settings can be made very easily using the browser available on the PC (e.g. Micro-
soft Edge, Mozilla Firefox, etc.).

» Commissioning with a PC is recommended!

Detailed information on the user interface on the touchscreen and on the PC and how
to use it can be found in the section 7 "Usage".

8.3.1 Establishing a network connection

74

The network connection between the RFC 7 and a PC or notebook can be established
as follows:

m Local: a network cable (LAN cable) is connected to one of the Ethernet inter-
faces Eth 1 - 4 in the rear panel of the device and to an Ethernet interface of
the PC/notebook. The local network of the PC is used here.

m  Remote: the RFC 7 is connected to an existing network from one of the Ether-
net interfaces Eth 1 - 4 in the rear panel of the device using a network cable
(LAN cable).

NOTE

Integration of the RFC 7 into an existing network

To be able to integrate the RFC 7 into an existing network, the network must allow the
integration of third-party devices. Protected company networks may prevent access
under certain circumstances.

» Ask your IT department how you can integrate RFC 7 into the company net-
work.

NOTE

Simultaneous use of RFC 7 with different networks

The RFC 7 can be used simultaneously by up to four networks with Ethernet interfaces
1 - 4. A connection between the different networks is prevented by software and fire-
walls.

To be able to use the network connection (local or remote), the correct IP address of
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the RFC 7 must be entered in the browser of the PC before connecting the Ethernet in-
terface.

Procedure for entering the IP address:

After connecting the power supply to the RFC 7, the device starts up automatically and
the start menu appears on the touchscreen. Entering the IP address is explained below
using the Ethernet interface Eth 1 as an example. The description applies analogously
to all other Ethernet interfaces.

» Depending onthe Ethernetinterface of the RFC 7 to which the network is to be
connected, navigate to the corresponding menu page on the device, here 9.11
Ethernet 1.

I M) > @ > 9.11theret1 --I

[Access| 6| Coords | MName |  vae [ unit ]| Details |

9.11.20  SetETHI1IP4 10.99.13.11 |
9.11.30  Current ETH1IP4 10.99.13.11
9.11.40 ETH1 MAC 00:1E:C0:D1:CF:39
9.11.50 ETHI1 state ROUTABLE
9.11.60 Bytes / packets / errors / drops rece... 968834/4129/0/0
9.11.70 Bytes / packets / errors / drops sent 7031894/6038/0/0
9.11.71  Allow ETH1 http Yes v

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13, 13:49:32

Fig. 48: Menu 9.11 Ethernet 1 on the touchscreen

» Navigate to the next page and check the DHCP setting of the Ethernet interface
in the coordinate 9.11.75 Set ETH1 DHCP. The following settings can be select-
ed:

- Yes: automatic assignment of the IP address if a DHCP server is available in
the network.

- No: the IP address must be entered manually if there is no DHCP server in
the network.
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RMG
[0 1 oo EOEE

[Access| 6 | cCoords | Name | vawe | unit | Details |

9.11.72 Allow ETH1 SSH Yes v |
9.11.75 Set ETH1 DHCP No v | @

9.11.80 Current ETH1 DHCP No
9.11.90 Ignore ETH1 DHCP routes No v |
9.11.91 Ignore ETH1 DHCP DNS No v |
9.11.100 Set ETH1 MTU 1500 |
9.11.110 Current ETH1 MTU 1500

ooz < @ : ®© - 6 o > Q

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13, 13:49:52

Fig. 49: Menu 9.11 Ethernet 1 - Page 2 on the touchscreen

» With the Yes setting, you can now read the IP address in the coordinate
9.11.30. If you select No, you must enter the IP address in the coordinate
9.11.20 manually.

Connect the RFC 7 to your computer or network via the Ethernet interface.

v

» Then enter the IP address in the address bar (URL bar) of the browser and con-
firm the entry with the Enter key on your keyboard.

» The web view of the user interface appears in the browser.

8.3.2 Login user

76

To be able to make parameter or commissioning settings, a user with the appropriate
authorisation must be logged in.

» Login as a user with the corresponding password.
By default, all users and admins have the password Userl.

» Please create and document new passwords when you log in for the first time.
Keep the list of passwords in a safe place and only issue passwords according
to the required authorisation level!

For detailed information on user login and password changes, please refer to section
7.3.1"Log in user".
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8.4 Enter user data

8.4.1 Enter measurement location details

First enter the required details for the measurement location. To do this, proceed as
follows:

» Navigate to menu page 7.10 Measurement location details.

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER

ser data > 10 Measurement location details

et I

O 7 aceess| s | cooras | Name | Value Details
2. Conversion 71010  Measurement type Main measurement B I

3. Gas quality (GQ) 7020  Billing Billing measurement v

4.Volume encoder 71030  Rail LIH PRESET

5. Outputs 7.1040  Measurement location Bdh PRESET

6. Inputs 7.10.50 Owner Besitzer PRESET

7. User data 7.10.60 Last calibration 1970-01-01T01:00:00 Now

7.10 Measurement location details
7.20 Configuration
8. Check

9. System settings

12. Factory settings

40. DSTG archive
50. Miscellaneous

100. 10 controller

Fig. 50: Menu page 7.10 Measurement location details

» Incoordinate 7.10.10 Measurement type, select whether the measuring point
is a main measurement or a comparison measurement.

» In coordinate 7.10.20 Billing, specify whether it is a "normal" billing measure-
ment or a lead measurement. A pre-stock measurement is, for example, a
measuring line that is not operated in summer but only in winter.

» Enter descriptive information about the measuring point in the coordinates
7.10.30 Rail, 7.10.40 Measurement location and 7.10.50 Owner in order to be
able to clearly identify it.

v

Enter the corresponding date in the coordinate 7.10.60 Last calibration.

P Save your entries by pressing the corresponding button. (see section 7.4 "Con-
trol elements in the display panel")
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8.5 Conversion - Set parameters

8.5.1 Set units

78

During commissioning, it is very important to select the correct units for physical input
variables, as otherwise calculations may be falsified.

Example:

If a measuring point has an operating pressure of approx. 100 bar, then there is a factor
of approx. 100 between the two physical variables when converting the operating vol-
ume flow to the standard volume flow.

If the unit m3 is selected for the operating volume, which is a typical unit for a volume,
it is recommended to select the unit x100 m3 for the standard volume. This selection
takes into account the difference due to the operating pressure.

p = 100 bar; operating volume = 1 m® » standard volume = 100 m3

MWh is usually a suitable unit for the energy, although a factor in front of the unit can
also be useful for large nominal diameters and volume flows.

For small nominal sizes and volume flows, the unit kWh may be sufficient.

Table 13 below provides an overview of the recommended unit settings. However, the
information in the table does not exempt you from checking the operating conditions
of your measuring point and selecting the units accordingly.

Operating  Unit Pipe diameter Unit Standard Energy unit
pressure Operating volume
volume
p = 100 bar m3 <DN 80 100 m3 10 kWh or 100 kWh
p = 100 bar m3 > DN 50 to < DN150 100 m3 MWh
p = 100 bar m3 > DN 100 100 m3 10 MWh or 100 MWh

Table 13: Recommendations for the selection of units

NOTE

Observe counter overflow!
The units selected for the counters also determine their overflow frequency.

P Please select the units in such a way that there is a maximum of one counter
overflow per billing period at maximum flow rate.

To select the units, proceed as follows:

» Navigate to menu page 2.1 Units.
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RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 E 2 ﬁ
2. Conversion -> 1 Units 14:13:56

S8 B O

1. Overviews frccesl s L coos | dame | olue

2. Conversion 2110  Gaspressure bar v | x
2.1Units 2120  Gastemperature PC v x

2.2 Formats 2.1.30 Gas components mol % W [x

2.3 Gas pressure 2.1.40 Calorific value kwWh/m3 v |x

! 2.4 Gas temperature 2.1.50 Standard density kg/m3 V[ x
2.5 Flow rate parameters 2160  Operating volume flow m3/h V| x

FE 2.6 Operating volume flow 2.1.70 Standard volume flow m3/h ¥ |x
ZEE 2.7 Corrected operating volume flow 2.1.80 Energy flow kw V| x
#= 2.8Knumber 2190  Massflow kg/h v | x
£ 2.9 Standard volume flow 2.1.100  Kvfactor Pulses/m3 V¥ |x
=5 2.10 Energy flow 2.1.110  Operating volume m3 V¥ |x
2.17 Counter mode 2.1.120  Standard volume %100 m3 WV [x

% 2.100 Counters - billing mode 1 21130  Energy kWh V| x
35 2.200 Fault counter - billing mode 1 21140  Pressureinstance F bar X
% 2.300 Counters - billing mode 2 21150  Temperature instance F 'C x
{55 2.400 Fault counters - billing mode 2 21160  Operating volume instance F m3 x
[E  2.500 Counters - billing mode undefined 21.170  Operating volume flow instance F m3/h X
2.800 Cycle quantities 21180  Speedinstance F m/s x

o — 21190  Mass X100 kg ¥ | x

o e nie 21200  Original volume m3 PRESET | x

Fig. 51: Menu page 2.1 Units

» Specify the required unit for each physical input variable (coordinates 2.1.10
to 2.1.200) via the selection menu.

The following table shows the available unit selection options:

Coordinate Name Available units

bar
Kilopond/cm?
psi
MPa
kPa
bar a
Pa
hPa
°C

°F

K

R

mol %

MJ/m3
kWh/m3
Mcal/m3
MJ/m3
BTU/ft3
kcal/m?3

kg/m3
Ib/ft3
m3/h
ft3/h
m3/s
ft3/s
mft3/h
mmft3/h

2.1.10 Gas pressure

2.1.20 Gas temperature

2.1.30 Gas components
2.1.40 Calorific value

2.1.50 Standard density

2.1.60 Operating volume flow
2.1.70 Standard volume flow

Table 14: Overview of the available units

Flow Computer RFC 7 79



Initial start-up

Coordinate
2.1.80

2.1.90

2.1.100

2.1.110
2.1.120

2.1.130

2.1.190

2.1.200

Name

Energy flow

Mass flow

Kv factor

Operating volume
Standard volume

Energy

Mass

Original volume

Table 14: Overview of the available units

8.5.2 Set formats

RMG

Available units

kw
MW
BTU/s
kcal/s
GW
MJ/h
GJ/h
TJ/h
kBTU/h
kBTU/s

kg/h
Ib/h
kg/s
Ib/s

Pulse/m3
Pulse/ft?

m3

ft3

x10 m3
x100 m3
x1000 m?3
mft3
mmft3

kWh

M)

MWh

BTU

x10 kWh
x100 kWh
x10 MWh
x100 MWh
kcal

MBTU

kg

g

Ib

ton
Tonne
0z

x10 kg
x100 kg

registrable
Default value: m3

The format for parameters can only be changed when the calibration lock is open.

To select the formats, proceed as follows:

» Navigate to menu page 2.2 Formats.

80

Flow Computer RFC 7



RMG Initial start-up

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 no
= A i

Tt search = =
&5 B O
1. Overviews access| s | coords | Neme _________| Value

2210 Gas pressure %.3If

2. Conversion

|

2.1Units 2.2.20 Gas temperature %.21f v
2.2 Formats 2230 Condition number %.4lf .4
2.3 Gas pressure 2.2.40 K number %.51f .
! 2.4 Gas temperature 2250 Real gas factor %.51f v
2.5 Flow rate parameters 2.2.60 Gas components %.31f v
EE 2.6 Operating volume flow 2270 Calorific value %.31f v
3= 2.7 Corrected operating volume flow 2.2.80 Density ratio %.51f v
# 2.8Knumber 2290 Standard density %.4lf v
& 2.9 Standard volume flow 2.2.100 Methane number %.0lf v
=& 2.10 Energy flow 2.2.110 Unstandardised sum %.41f W
2.17 Counter mode 2.2.120 Operating volume flow %.21f W
[EX  2.100 Counters - billing mode 1 2.2.130 Operating volume counter %.61f v
T 2.200 Fault counter - billing mode 1 2.2.140 Standard volume flow %.21f v
[ 2.300 Counters - billing mode 2 2.2.150 Standard volume counter %.61f v
{5 2.400 Fault counters - billing mode 2 22160 Energy flow %00 v
[ 2.500 Counters - billing mode undefined 22170 Energy counter o3l v
2.800 Cycle quantities 22180 Mass flow %21 v
3. Gas quality (6Q) 22190 Mass counter %.31f v|
o e = 22200 Original counter %31 v|

Fig. 52: Menu page 2.2 Formats

The following formats are available for each parameter in the selection menu:

n %.0If
n %.1If
n %.2If
n %.3If
n %.4If
n %.5If
n %.6If

The numerical number in the selection represents the number of decimal places.

Example:
The number 12.345 is displayed as follows for various selections:

m  at %.0lf than 12
m at %.1lf than 12.3

= at %.2If as 12.35 (the rounding of the third decimal place is correctly taken into
account here).

Internal calculations are always carried out with 8 digits, whereby the eighth digit is
subject to rounding errors. Therefore, 7 digits are relevant, regardless of whether they
appear before or after the decimal point.

» Nevertheless, define the selection of decimal places sensibly.

Example:

If a parameter has 5 digits before the decimal point, it makes no sense to select 3 or
more decimal places.

» If necessary, adjust the decimal places to the values of the sensors.

» More decimal places only deceive you into believing that there is no accu-
racy.
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The internal calculations are independent of your selection of decimal places and are
always carried out with the greatest possible accuracy!

NOTE

Change unit

If a measured value (e.g. pressure) has more than 7 digits before the decimal point,
then the unit of the measured value has been selected unfavourably.

P Select a suitable unit for the measured value, e.g. MPa instead of Pa for the
pressure.

» To change the unit, proceed as described in section 8.5.1 "Set units".

Selection in coordinate 2.2.210 Decimal marker

The following selections are available in the selection menu for coordinate 2.2.210
Decimal marker:

m Decimal comma

m  Decimal point

NOTE

Selection of the decimal marker

The selection of the decimal marker can easily lead to errors if numbers from English-
speaking countries (use of the decimal point) are mixed with numbers from German-
speaking countries (use of the decimal comma).

» Be particularly careful when transferring numbers from sensors in both lan-
guage areas!

8.5.3 Gas pressure - Set parameters

82

The pressure sensor or transmitter can sometimes only be selected and the associated
parameters defined when the calibration lock is open.

Proceed as follows:

» Navigate to menu page 2.3 Gas pressure.
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1. Overviews

2. Conversion
2.1 Units

2.2 Formats
2.3 Gas pressure

! 2.4 Gas temperature

2.5 Flow rate parameters

2.6 Operating volume flow

I

2.7 Corrected operating volume flow

.

2.8 K number

2.9 Standard volume flow

W

2.10 Energy flow

2.17 Counter mode

[Z= 2.100 Counters - billing mode 1

T 2.200 Fault counter - billing mode 1
2.300 Counters - billing mode 2

5 2.400 Fault counters - billing mode 2
[EE  2.500 Counters - billing mode undefined

2.800 Cycle quantities

3. Gas quality (GQ)

4.Volume encoder

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 E Il} ﬁ
2. Conversion -> 3 Gas pressure 14:15:49

=5 @ 0

access s | coords | Name _______| Value | unit |_petails |
23.0  Gaspressure 42.000 bar
23.11 Freeze 0.000 bar
23.20 Original value 42.000 bar
2321  Freezeoriginal value 0.000 bar
2330 Mode Default v |
2.3.40 Source 0.0
2.3.50 Default value 42.000 PRESET | bar
2.3.60 Lower warning limit 20.000 PRESET | bar
23.70 Upper warning limit 60.000 PRESET | bar
2.3.80 Lower alarm limit 14.000 PRESET | bar
2390  Upperalarm limit 70.000 PRESET | bar
2.3.100  Operating mode Default
23.110  Sec.mean value 42.000 bar
23.120  Min. mean value 42.000 bar
23130  Hr.meanvalue 42.000 bar
23.140  Daymean value 0.000 bar
23.150  Ongoing event mean value 42.000 bar
23.160  Gas pressure event mean value 42.000 bar
23.170  Ongoing revision mean value 42.000 bar
23.180  Gas pressure revision mean value 0.000 bar

Fig. 53: Menu page 2.3 Gas pressure

>
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In coordinate 2.3.30 Mode, specify from which input the measurement signal
for the gas pressure is to be supplied or whether a default value is to be used.
The following options are available:

- Default

- Analogue input 1 (All)

- Analogue input 2 (Al2)

- Analogue input 3 (AI3)

- Analogue input 4 (Al4)

- Analogue input 5 (AI5)

- HART4

- HARTS5

Define the default value to be used for the gas pressure in coordinate 2.3.50.

In coordinate 2.3.60, define the Lower warning limit for the gas pressure at
which a warning message is to be issued.

In coordinate 2.3.70, define the Upper warning limit for the gas pressure at
which a warning message is to be issued.

In coordinate 2.3.80, define the Lower alarm limit for the gas pressure at
which an alarm should be triggered.

In coordinate 2.3.90, define the Upper alarm limit for the gas pressure at
which an alarm should be triggered.

Specify the Correction value for the gas pressure in coordinate 2.3.230.

Enter the Manufacturer of the connected pressure sensor/transmitter in coor-
dinate 2.3.260.

Enter the Device type of the connected pressure sensor/transmitter in coordi-
nate 2.3.270.

Enter the Serial number of the connected pressure sensor/transmitter in coor-
dinate 2.3.280.
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8.5.4 Gas temperature - Set parameters

In some cases, the temperature sensor/transmitter can only be selected and the asso-
ciated parameters defined when the calibration lock is open.

Proceed as follows:

» Navigate to menu page 2.4 Gas temperature.

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13

2. Conversion -> 4 Gas temperature 14:16:13
Text search = =
&5 B O
access| s | cooras | Name | Value L unit | _Details |

24.10  Gastemperature 10.00 C

1. Overviews

2. Conversion

2.1 Units

2411  Freeze 0.00

2.2 Formats

C
2420  Original value 10.00 3
C

2.3 Gas pressure 2421  Freezeoriginal value 0.00

L 2.4 Gas temperature 2.4.30 Mode Default ¥ |

S

2.5 Flow rate parameters 2440  Source 0.00

FE 2.6 Operating volume flow 2450  Default value 10.00 PRESET | °C
EE 2.7 Corrected operating volume flow 2.4.60 Lower warning limit -20.00 PRESET | °C
# 2.8Knumber 2470 Upperwarning limit 60.00 PRESET | °C
EE 2.9 Standard volume flow 2480  Loweralarm limit -20.00 PRESET | oC
=i 2.10 Energy flow 2.4.90 Upper alarm limit 60.00 PRESET [ °C

24.100  Operating mode Default

2.17 Counter mode

2.100 Counters - billing mode 1 24.110  Sec. mean value 10.00

B §

2.200 Fault counter - billing mode 1 24120  Min. mean value 10.00

24.130  Hr.mean value 10.00

2.300 Counters - billing mode 2

2.400 Fault counters - billing mode 2 2.4.140  Daymean value 0.00

[ 2.500 Counters - billing mode undefined 24.150  Ongoing event mean value 10.00

2.800 Cycle quantities 24.160  Gas temperature event mean value 10.00

24170  Ongoing revision mean value 10.00

3. Gas quality (GQ)

sla|d|8|8|8|8 |8

2.4.180  Gas temperature revision mean value 0.00

4.Volume encoder

Fig. 54: Menu page 2.4 Gas temperature

» In coordinate 2.4.30 Mode, specify from which input the measurement signal
for the gas temperature is to be supplied or whether a default value is to be
used. The following options are available:

- Default

- Analogue input 1 (Al1)
- Analogue input 2 (Al2)
- Analogue input 3 (AI3)
- Analogue input 4 (Al4)
- Analogue input 5 (AI5)
- HART4

- HARTS

- PT100

» Define the Default value to be used for the gas temperature in coordinate
2.4.50.

» In coordinate 2.4.60, set the Lower warning limit for the gas temperature at
which a warning message is to be issued.

» In coordinate 2.4.70, set the Upper warning limit for the gas temperature at
which a warning message is to be issued.

» In coordinate 2.4.80, define the Lower alarm limit for the gas temperature at
which an alarm should be triggered.

» In coordinate 2.4.90, define the Upper alarm limit for the gas temperature at
which an alarm should be triggered.

» Specify the Correction value for the gas temperature in coordinate 2.4.230.
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» Enter the Manufacturer of the connected temperature sensor/transmitter in
the coordinate 2.4.260.

» Enter the Device type of the connected temperature sensor/transmitter in co-
ordinate 2.4.270.

» Enter the Serial number of the connected temperature sensor/transmitter in
coordinate 2.4.280.

8.5.5 Set flow rate parameters

The parameters for the flow rate can sometimes only be set when the calibration lock
is open.

Proceed as follows to specify:

» Navigate to menu page 2.5 Flow rate parameters.

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 IE] l—'j i-\f
2. Conversion -> 5 Flow rate parameters 14:17:52

&5 ®B O

access| s [ cooras | Name __________| Value

1. Overviews

2. Conversion 25.10  Min. operating volume flow 50.0 PRESET | m3/h

2.1 Units 2520  Max. operating volume flow 1000.0 PRESET | m3/h

2.2 Formats 2530  Qbmin high-pressure test 0.0 PRESET | m3/h

2.3 Gas pressure 2540  Pmin high-pressure test 0.0 PRESET | bar

Ll 2.4 Gas temperature 2550  Pmax high-pressure test 0.0 PRESET | bar
2.5 Flow rate parameters 2560  Checked meter For air B

EFE 2.6 Operating volume flow 2570  Used meter For natural gas v
3= 2.7 Corrected operating volume flow 2580  Volume encoder mode HF / 1-channel v
# 2.8Knumber 2590  Pulse source mode PI1/PI2 v
= 2.9 Standard volume flow 25.100 K factor mode (chapter 4) Constant v
=& 2.10 Energy flow 25.110  Active flow rate warning limits No v
2.17 Counter mode 25.120  Main cycle pulses 0 pulse

[EX  2.100 Counters - billing mode 1 2.5.130  Reference cycle pulses 0 pulse
TH 2.200 Fault counter - billing mode 1 25.140  Operating volume flow main frequency 0.0 Hz
[ 2.300 Counters - billing mode 2 25.150  Operating volume flow reference frequency 0.0 Hz
5 2.400 Fault counters - billing mode 2 25160  Flow detection channel Main HF
[ 2.500 Counters - billing mode undefined 25.170  Counter channel Main HF
2.800 Cycle quantities 25180  Operating volume flow fine frequency 0.0 Hz

3. Gas quality (GQ) 25190 Kvrate Main channel

e NOlus eneodes 25200  Max. accumulation pulses 100000 PRESET |pulse

Fig. 55: Menu page 2.5 Flow rate parameters

» Enterthe minimum operating volume flow in coordinate 2.5.10 Min. operating
volume flow.

» Enter the maximum operating volume flow under high pressure conditions in
coordinate 2.5.20 Max. operating volume flow.

» In the selection menu of coordinate 2.5.80 Volume encoder mode, select the
transfer type of the flow values to the RFC 7. The following table contains an
overview of the possible transfer types, some of which are combined with each
other in the selection menu.

Handover type Description of the function

1-Channel Single-channel transfer of flow values

2-Channel Two-channel transfer of flow values

LF Low frequency; since a very low frequency may be present,
no current flow rate is calculated when transmitting at low
frequency.

HF High frequency; this type of transmission is used to calculate

a current flow rate.

Table 15: Coordinate 2.5.80 Volume encoder mode - Transfer types of flow values
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Handover type Description of the function

Enco Original totaliser, direct value of the encoder; no calculation
of the current flow rate.

Modbus client/F-instance Digital meter reading transmission. The current flow rate is
determined in an ultrasonic gas meter and transmitted digi-
tally.

The digital data transmission F-instance ensures a standard-
ised, manufacturer-independent data assignment of the digi-
tal addresses as well as the secure transmission of all
essential and required data of the meter.

1tol Direct transfer of the frequency in the ratio "1 to 1", i.e. the
frequency of the input signal is transferred directly to the
output signal without changing the frequency.

XtoY Transmission of the frequency in the ratio "X to Y", i.e. the
frequency of one signal is multiplied or divided in comparison
to the other signal in the specified ratio. For example, a ratio
of "2 to 1" means that the output frequency is twice as high
as the input frequency.

Table 15: Coordinate 2.5.80 Volume encoder mode - Transfer types of flow values

» Specify the method of characteristic curve correction in the coordinate
2.50.100 Kv factor mode (chapter 4). The following options are available:

- Constant; the characteristic curve of the flowmeter is not corrected, i.e. it
remains unchanged.

- Polynomial; the characteristic curve of the flowmeter is adjusted via a pol-
ynomial correction.

- Interpolation point; the characteristic curve of the flowmeter is adjusted
via an interpolation point correction.

NOTE

Explanation of the characteristic curve correction methods

The device-dependent percentage deviation from a constant flow characteristic curve
is known from corresponding test measurements. Two different methods of character-
istic curve correction can be used to correct this deviation:

m The interpolation point correction uses a defined number of interpolation
points at which the curve is corrected. The linear approximation is used for cor-
rection between the interpolation points.

= Atypical polynomial curve is used for the polynomial correction in order to pre-
cisely describe the course of the deviation and correct it accordingly. This
method is generally more accurate than a simple interpolation point correc-
tion.

However, both methods have their justification for use, especially as the interpolation
point correction within the measuring range (Qmin - Qmax) usually only deviates from
the polynomial correction by less than 0.1 %. In the flow rate range < Qmin, the poly-
nomial correction usually provides better values. The method for correcting the char-
acteristic curve should be selected depending on the most frequently occurring
operating conditions.

Both methods are authorised under calibration law!

» Incoordinate 2.5.110, select whether the flow warning limits should be active.
Active flow warning limits help to check the flow values; it is displayed whether
the values are above or below the limits.
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» Set the Pulse Max. Accumulation in the coordinate 2.5.200. Set the maximum
number of incoming pulses after which a warning is issued when the calibra-
tion switch is open.

If the calibration switch is opened when the flow is present, the conversion
stops as soon as the first calibratable parameter has been entered. The pulses
that continue to come in are totalised and only converted when the calibration
switch is closed again. If the calibration switch is not closed within the specified
maximum number of incoming pulses, the warning message will remind you of
this.

8.5.6 Operating volume flow - Set parameters

In some cases, the parameters for the operating volume flow can only be set when the
calibration lock is open.

Proceed as follows to specify:

» Navigate to menu page 2.6 Operating volume flow.

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 lE] l—,_-} i-\f
2. Conversion -> 6 Operating volume flow 14:18:27

=& B O

1. Overviews frccoss[ s [cooras | tame | Volue uai ] oeats|
2. Conversion 2610  Operating volume flow 0.00 m3/h
2.1 Units 26.11  Freeze 0.00 m3/h
2.2 Formats 2620  Lower warning limit 0.00 PRESET | m3/h
2.3 Gas pressure 2630  Upper warning limit 1000.00 PRESET [ m3/h
! 2.4 Gas temperature 26.50 Basevalue 0.00 m3/h ®
2.5 Flow rate parameters 2.6.51  Freeze base value 0.00 m3/h
EE 2.6 Operating volume flow 2660  Creepage limit 1250 PRESET | m3/h
FE 2.7 Corrected operating volume flow 2.6.70  Startup time 0 sek
== 2.8Knumber 2.6.80  Rundown time 0 sek
ZF 2.9 Standard volume flow 2690  Max. startup time 86400 PRESET | sek
=5 2.10 Energy flow 26,100 Max. rundown time 86400 PRESET | sek
2.17 Counter mode 2.6.40 Qb condition STATIONARY
[Z=  2.100 Counters - billing mode 1 26,110 Sec. mean value 0.00 m3/h
2.200 Fault counter - billing mode 1 2.6.120 Min. mean value 0.00 m3/h
X 2.300 Counters - billing mode 2 2.6.130 Hr. mean value 0.00 m3/h
{350 2.400 Fault counters - billing mode 2 2.6.140  Ongoing revision mean value 0.00 m3/h
[ 2.500 Counters - billing mode undefined 2.6.150 Operating volume flow revision mean value 0.00 m3/h @

2.800 Cycle quantities 26.160 Min. drag indicator 0.00 m3/h
3. Gas quality (GQ) v 26.170 Max. drag indicator 0.00 m3/h
4.Volume encoder 2.6.180  Min. operating volume flow drag indicator timestamp 2025-03-13T13:25:53

Fig. 56: Menu page 2.6 Operating volume flow

» Incoordinate 2.6.20, define the Lower warning limit for the operating volume
flow at which a warning message (no alarm yet) is to be sent.

» Incoordinate 2.6.30, define the Upper warning limit for the operating volume
flow at which a warning message (no alarm yet) is to be sent.

» Enter the Creepage limit in the coordinate 2.6.60. The creepage limit is the
lowest flow rate that the connected flowmeter can still measure reliably and
accurately.

» Inthe coordinate 2.6.90 Max. startup time, define the time interval in which
the flow rate may fall below the lower volume flow rate limit values during
start-up of the entire system without an alarm being triggered. Fault-free start-
up is when the operating volume flow passes through the range from the creep
flow limit to the lower alarm limit within the specified start-up time. If the op-
erating volume flow is still in the range between the creep flow limit and the
lower alarm limit after the start-up time has elapsed, an alarm message is trig-
gered.
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» Inthe coordinate 2.6.100 Max. rundown time, define the time interval in
which the flow rate may fall below the lower volume flow rate limit values dur-
ing start-up or shut-down of the entire system without an alarm being trig-
gered. A fault-free shutdown is deemed to have occurred if the operating
volume flow passes through the range from the lower alarm limit to the creep
flow limit within the specified shutdown time. If the operating volume flow is
still in the range between the lower alarm limit and the creep flow limit after
the run-down time has elapsed, an alarm message is triggered.

8.5.7 Operating volume flow corrected - Set parameters

The corrected operating volume flow is calculated from the uncorrected operating vol-
ume flow and, if necessary, a characteristic curve correction.

To define the parameters for the operating volume flow corrected, proceed as follows:

» Navigate to menu page 2.7 Corrected operating volume flow.

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 lE] lﬁ ﬁ
2. Conversion -> 7 Corrected operating volume flow 14:18:40

1. Overviews hccess s fcopes [ hame | Lunic | oetais |
2. Conversion 2.7.10  Corrected operating volume flow 0.00 m3/h
2.1 Units 2711  Freeze 0.00 m3/h
2.2 Formats 2.7.20  Lower warning limit 0.00 PRESET | m3/h
2.3 Gas pressure 2730 Upperwarning limit 1000.00 PRESET | m3/h
L. 2.4Gastemperature 2740  Sec.meanvalue 0.00 m3/h @
2.5 Flow rate parameters 2750  Min. mean value 0.00 m3/h
FE 2.6 Operating volume flow 2.7.60  Hr.meanvalue 0.00 m3/h
FE 2.7 Corrected operating volume flow 2.7.70  Ongoing revision mean value 0.00 m3/h
# 2.8Knumber 2.7.80  Corrected operating volume flow revision mean value 0.00 m3/h
Z= 2.9 Standard volume flow 2790  Min. drag indicator 0.00 m3/h
=5 2.10 Energy flow 27100 Max. drag indicator 0.00 m3/h
2.17 Counter mode 2.7.110  Min. drag indicator timestamp 2025-03-13T13:25:53
[ 2.100 Counters - billing mode 1 2720 Max. drag indicator timestamp 1970-01-01T01:00:00

2.200 Fault counter - billing mode 1
[ 2.300 Counters - billing mode 2

2.400 Fault counters - billing mode 2
% 2.500 Counters - billing mode undefined
2.800 Cycle quantities
3. Gas quality (GQ)

4.Volume encoder

Fig. 57: Menu page 2.7 Corrected operating volume flow

» Incoordinate 2.7.20, define the Lower warning limit for the operating volume
flow corrected at which a warning message (no alarm yet) is to be sent.

» Incoordinate 2.7.30, define the Upper warning limit for the operating volume
flow corrected at which a warning message (no alarm yet) is to be sent.

8.5.8 K-number calculation - define parameters

The parameters for the K-number calculation can only be set when the calibration lock
is open.

Proceed as follows to specify:

» Navigate to menu page 2.8 K number.
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2. Conversion i 2810 Condition number 43.6302
2.1 Units 2811 Freeze condition number 0.0000
2.2 Formats 2820 Knumber 051649
2.3Gas pressure 2821 Freeze K number 0.00000
L. 2.4Gastemperature 2830 Operation real gas factor 051431
2.5 Flow rate parameters 2831 Freeze operation real gas factor 0.00000
T 2.6 Operating volume flow 2840 Standard real gas factor 09762
2.7 Corrected operating volume flow 2841 Freeze standard real gas factor 0.00000
#  28Knumber 2850 Type of state equation Complete analysis by of
IE 2.9 Standard volume flow 28560 State equation with complete analysis AGAS-DC92 v
= 230Energy flow 28110 Standard pressure mode 1013 bar/ 25°C v
2.17 Counter mode 28120 Standard temperature mode o'c »
2.100 Counters - billing mode 1 28130 Combustion temperature mode 25°C v
2.200 Fault counter - billing mode 1 SIS |G RaENCANLID o2k v
T 2:300 Counters - billing mode 2 28160 GQlimit monitoring mode Pipeline-quality gas v
T 2.400 Fault counters - billing mode 2 28170 Neopentane surcharge sz v
[E0 2500 Counters - billing mode undefined 28180 CoPlussurcharge cshs o
% 2.800 Cycle quantities 2819  Propenesurcharge CaHs ¥
L 3.Gasquality (6Q) % 28200 Ethenesurcharge 02 v
4.Volume encoder v 28210 €7 Plus surcharge CeH14 b
it o
Fig. 58: Menu page 2.8 K number

» Specify the Type of state equation in the selection menu for coordinate 2.8.50
and save the selection. The following are available:

- Complete analysis: all components of the sample gas are used for the cal-
culation. The values are determined by a gas chromatograph, for example,
or processed as default values in the flow computer.

- Gross values: only individual values of the sample gas are used for the cal-
culation.

- Pure substance: the sample gas is a pure industrial gas, e.g. oxygen, nitro-
gen, argon, helium

- Simple: the sample gas is an ideal gas or the same sample gas is always
used, the K-number of which is known and constant.

Depending on the saved selection described above, the name and the selection menu
of coordinates 2.8.60 to 90 will change. The following tables show the various options:

2.8.60 State equation with complete analysis

selectable Explanation

equation of state

AGA 8:2017 AGA 8:2017 is a standard of the American Gas Association (AGA)
that defines an equation of state for calculating the thermodynamic
properties of natural gases. This equation enables the precise deter-
mination of properties such as density and compressibility number
for natural gas mixtures, which can consist of up to 21 different com-

ponents.

The AGA 8 DC92 method is used to calculate the K-number of "nor-
mal" natural gas. It is currently the latest accepted and approved gas
model description (as of 2017) and is therefore often used as a gas
model.

AGA 8 DC92

GERG-2004 The GERG-2004 is a far-reaching equation of state developed by the
European Gas Research Group (GERG). It is used to calculate the
thermodynamic properties of natural gases and other mixtures. For

precise calculations, 17 gas components are used.

Table 16: Selection options for 2.8.60 State equation with complete analysis
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2.8.60 State equation with complete analysis

selectable
equation of state

GERG-2008

Explanation

The GERG-2008 is an extension of the GERG-2004 and includes four
additional gas components. It also offers greater accuracy and an
extended application range in terms of temperatures and pressures.
It provides more precise results for the thermodynamic properties
of natural gases and other mixtures.

Table 16: Selection options for 2.8.60 State equation with complete analysis

2.8.90 State equation with gross values

selectable
equation of state

AGA8 GM1

AGA8 GM2

AGA8 GM3

SGERG-88

GERG B

GERG C

Explanation

AGA 8 Gross Method 1 is used in the American region. The equation
is used if the following values of the gas to be measured are known:
m Calorific value (Ho)

m Standard density (Rn)

m Portion carbon dioxide (CO,)

|

Portion hydrogen (H,)

AGA 8 Gross Method 2 is used in the American region. The equation
is used if the following values of the gas to be measured are known:
m Standard density (Rn)

Portion carbon dioxide (CO,)

| |
m Portion hydrogen (H,)
= Portion nitrogen (N,)

AGA 8 Gross Method 3 is used in the American region. The equation
is used if the complete composition of the gas to be measured is
known.

GERG 88 S is used in Europe. The equation is used if the following
values of the gas to be measured are known:

Calorific value (Ho)

m Standard density (Rn)

m Portion carbon dioxide (CO,)

u

Portion hydrogen (H,)

GERG 88 S set B is used in Europe. The equation is used if the follow-
ing values of the gas to be measured are known:

m Calorific value (Ho)

m Standard density (Rn)

m Portion hydrogen (H,)

m Portion nitrogen (N,)

GERG 88 S set C is used in Europe. The equation is used if the follow-
ing values of the gas to be measured are known:

m Standard density (Rn)

m Portion carbon dioxide (CO,)

m Portion hydrogen (H,)

m Portion nitrogen (N;)

Table 17: Selection options for 2.8.90 State equation with gross values
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2.8.90 State equation with gross values

selectable
equation of state

GERG-mod-H2

AGA NX-19L

AGA NX-19H

Explanation

GERG-mod-H2 is a modified equation of state based on the SGERG-
88 and was specially developed for calculating the thermodynamic
properties of natural gases with higher hydrogen contents. This
equation enables precise calculations of compression factors and
gas law deviation factors for natural gas-hydrogen mixtures, which is
particularly important for the integration of hydrogen into existing
natural gas infrastructures.

AGA NX-19L is a revision of the AGA 8 especially for L-gas (natural
gas with low energy content).

AGA NX-19H is a revision of the AGA 8 especially for H-gas (natural
gas with high energy content).

Table 17: Selection options for 2.8.90 State equation with gross values

2.8.80 State equation with pure substance

selectable
equation of state

Van der Waals

Beattie & Bridgeman

Explanation

The Van der Waals equation of state is a mathematical equation
that describes the behaviour of real gases and extends the ideal gas
equation. This equation enables a better approximation of the
behaviour of real gases, especially at high pressures and low tem-
peratures, where the ideal gas equation becomes inaccurate.

The Beattie-Bridgeman equation of state is also a mathematical
equation that describes the behaviour of real gases and extends the
ideal gas equation. However, it is a more complex equation than the
Van der Waals equation, as it introduces additional empirical con-
stants to increase accuracy.

Table 18: Selection options for 2.8.80 State equation with pure substance

2.8.70 Simple state equations

selectable
equation of state

Constant

Ideal gas

Explanation

If the same sample gas is always used and the K value of this gas is
known, the Constant selection can be used. A constant default value
is then used for the K number.
» Enter the value for the K-number in the coordinate 2.8.100
Default value K-number and confirm your entry by saving.

For an ideal gas (e.g. gases at low pressure), you must set the K num
ber to "1" for this selection.
» Enter the value "1" for the K-number in the coordinate
2.8.100 Default value K-number and confirm your entry by
saving.

Table 19: Selection options for 2.8.70 Simple state equations

» Inthe selection menu for coordinate 2.8.60 to 90, specify the required State
equation according to which the K number is to be calculated.
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In the selection menu for coordinate 2.8.110 Standard pressure mode, specify
which standard pressure is to be used for the calculation. The following options
are available:

- 1.01325 bar (valid in Germany)
- 1bar

- 14.73 psi

- 14.696 psi

- 14.503 psi

In the selection menu for coordinate 2.8.120, specify the Standard tempera-
ture mode to be used for the calculation. The following options are available:

- 0°C(valid in Germany)

- 15°C

- 20°C

- 59°F

- 60°F

Inthe selection menu for coordinate 2.8.130, specify theVcombustion temper-
ature mode to be used for the calculation. The following options are available:
- 0°C

- 15°C

- 20°C

- 25 °C(valid in Germany)

- 60°F

Select the Rankine factor to be used for the AGA NX-19 equation of stateinthe
selection menu for coordinate 2.8.140. The following options are available:

- 492°R

- 491.67 °R

In the selection menu for coordinate 2.8.140 Gas quality limit monitoring
mode, specify whether limit value monitoring of the gas quality should be car-
ried out in accordance with the standard if the SGERG-88 equation of state is
used. The following limit value options are available for selection:

- No Limits: there is no limit value monitoring.
- Pipeline Quality Gas: the associated limit values are defined in the ISO

13686:2013 standard. This setting must be selected for custody transfer op-
eration.

- Wider ranges of app: the associated limit values are defined in the I1SO
12213-1:2006 standard. This setting can be selected for extended temper-
ature and pressure ranges, but with increased uncertainty.

8.5.9 Standard volume flow - Set parameters

92

The standard volume flow is calculated from the corrected operating volume flow and
a pressure and temperature correction with consideration of the real gas factor.

To define the parameters for the standard volume flow, proceed as follows:

» Navigate to menu page 2.9 Standard volume flow.

Flow Computer RFC 7



RMG Initial start-up

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 IE ‘L-T *
2. Conversion -> 9 Standard volume flow 14:19:29
Text search £ 6 a (:)
LiOveryiews access| s Jcooras | Name _________| Value | unit | Detaits |
29.10  Standard volume flow 0.00 m3/h
2920  Lowerwarning limit 0.00 PRESET [ m3/h
2930  Upper warning limit 87500.00 PRESET [ m3/h

2.9.40 Sec. mean value 0.00 m3/h
2950  Min. mean value 0.00 m3/h
2960  Hr.meanvalue 0.00 m3/h
2970 Ongoing revision mean value 0.00 m3/h
2.9.80 Standard volume revision flow mean value 0.00 m3/h
2990  Min. dragindicator 0.00 m3/h
29.100  Max. dragindicator 0.00 m3/h
29.110  Dragindicator timestamp. Min. 2025-03-13T13:25:53
29.120  Dragindicator timestamp. Max. 1970-01-01T01:00:00

2. Conversion

2.1 Units

2.2 Formats

2.3 Gas pressure

' 2.4 Gas temperature
2.5 Flow rate parameters

2.6 Operating volume flow

MM

2.7 Corrected operating volume flow

it

2.8 K number

2.9 Standard volume flow

| K

=Z 2.0 Energy flow
2.17 Counter mode

[ 2.100 Counters - billing mode 1

T5 2,200 Fault counter - billing mode 1

2.300 Counters - billing mode 2

{35 2.400 Fault counters - billing mode 2

[ 2.500 Counters - billing mode undefined

2.800 Cycle quantities

3. Gas quality (GQ)

4.Volume encoder

Fig. 59: Menu page 2.9 Standard volume flow

» In coordinate 2.9.20, define the Lower warning limit for the standard volume
flow at which a warning message (no alarm yet) is to be sent.

» In coordinate 2.9.30, define the Upper warning limit for the standard volume
flow at which a warning message (no alarm yet) is to be sent.

8.5.10 Energy flow - define parameters

The energy flow is calculated from the standard volume flow and the energy content
of the measured gas. The energy content is determined from the gas composition and
the applied equation of state.

To define the parameters for the energy flow, proceed as follows:

» Navigate to menu page 2.10 Energy flow.
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Fig. 60:

8.5.11 Counter mode - Set parameters

94

1. Overviews

2. Conversion

3. Gas quality (GQ)

4.Volume encoder

2.1 Units
2.2 Formats

2.3 Gas pressure

2.4 Gas temperature

2.5 Flow rate parameters

2.6 Operating volume flow

2.7 Corrected operating volume flow

2.8 K number

2.9 Standard volume flow
2.10 Energy flow

2.17 Counter mode

2.100 Counters - billing mode 1

2.200 Fault counter - billing mode 1

2.300 Counters - billing mode 2

2.400 Fault counters - billing mode 2

2.500 Counters - billing mode undefined

2.800 Cycle quantities

2. Conversion -> 10 Energy flow

& @B O

2.10.10

21011

2.10.20

2.10.30

2.10.40

2.10.50

2.10.60

2.10.70

2.10.80

2.10.90

2.10.100

2.10.110

2.10.120

Menu page 2.10 Energy flow

access| s | cooras | Name |

Energy flow
Freeze

Lower warning limit

Upper warning limit

Sec. mean value

Min. mean value

Hr. mean value

Ongoing revision mean value
Energy flow revision mean value
Min. drag indicator

Max. drag indicator

Min. drag indicator timestamp

Max. drag indicator timestamp

0.0

0.0

0.0

PRESET | kW

122500.0

PRESET | kW

2025-03-13T13:25:53

1970-01-01T01:00:00

CECEEEEREEEEE

» In coordinate 2.10.20, define the Lower warning limit for the energy flow at

which a warning message (no alarm yet) is to be sent.

» In coordinate 2.10.30, define the Upper warning limit for the energy flow at

which a warning message (no alarm yet) is to be sent.

The RFC 7 generally has two sets of counters that can fulfil different tasks, e.g:

m Use of a counter in forward and reverse operation:

- Filling and emptying a gas storage tank.

- When switching between lines with different pressures, temporary return

flows may occur, which should be recorded separately.

m Determination of the flow rate in various pipes:

- Utilisation of two pipes with different cross-sections and corresponding gas
meters for winter and summer operation.

- Gas from two different sources is fed into the downstream network.

To set the parameters for the totaliser modes, proceed as follows:

» Navigate to menu page 2.17 Counter mode.
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RFC7 1 Bdh 1.0.1RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-14 E E}
2. Conversion -> 17 Counter mode 10:11:20
& R O
[ I T T Vaue

1. Overviews

2. Conversion 2.17.10 AM control Billing mode 1 v I

2.1 Units 2.17.20 Current AM Billing mode 1

2.2 Formats 217.30 Current AM text 1:AM1

2.3 Gas pressure 21750 AM1plain text AM1 PRESET

! 2.4 Gas temperature 2.17.60 AM2 plain text AM2 PRESET
2.5 Flow rate parameters 2.17.70 AM_Modbus_If 0

FE 2.6 Operating volume flow 2.17.80 Input level (DI3) HIGH
I 27Corrected operating volume flow 217.90  Countermode Main counter stationary W |

it

2.8 K number

2.9 Standard volume flow

W

2.10 Energy flow

AL

2.17 Counter mode
2.100 Counters - billing mode 1

2.200 Fault counter - billing mode 1

BEE

2.300 Counters - billing mode 2

2.400 Fault counters - billing mode 2

B &

2.500 Counters - billing mode undefined

2.800 Cycle quantities

3. Gas quality (6Q)

4.Volume encoder

Fig. 61: Menu page 2.17 Counter mode

NOTE

Abbreviation AM
The abbreviation AM stands for "billing mode".

» Define the control of the billing mode in coordinate 2.17.10 AM control ac-
cording to your application. The following options are available:

- Billing mode 1

- Billing mode 2

- undefined billing mode

- Modbus

- DI1=HIGH switches to BM1, DI1=LOW switches to BM2
- Instance F direction

» Name the billing modes 1 and 2 in the coordinates 2.17.50 AM1 plain text and
2.17.60 AM 2 plain text according to your application (e.g. winter mode/sum-
mer mode, etc.).

» Specify the Counter mode in coordinate 2.17.90. The following options are
available:

- Main counter stationary
- Main counter running
- Main counter under the MID

8.6 Inputs - Set parameters

To be able to use the inputs on the back of the device, the I0C system must be active
and the input terminals must be supplied with power for connected passive sensors.
Please make the following settings for this:

» Navigate to menu page 9.60 10C.
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m RFC7 1 Bdh 10.1RELEASE/RMG_IMAGE_TYPE_DEVELOPER 20250313 o] &,
i T
M (L) Reent 9, System settings > 60 10C 142419 L

. \ B ”
9.3UK_Zeitsynchronisation & R/ 0
recess s ] coords 1 hame ] vawe |y | peais |
& 9.4Memory management
= 97Serlal interfaces
, T o
B2 99Firewall —
9.1 Ethernet 1 0
b |t T

9,12 Ethernet 2
9.13 Ethernet 3
9,14 Ethernet 4
® 9,15 Ethernet 0 internal
T 9.20 Modbus server
w5, 9.6010C
9.100 Access privileges
9.110 User management
) 9.250Software ID
& 9310Streams
9.400 System info HW / 05
9.410 Screen / screensaver

9.500 System de

4 12. Factory settings

) 40.DSfG archive

50. Miscellaneous

100. 10 controller

Fig. 62: Menu page 9.60 10C

» Select Yes in the selection menu for coordinate 9.60.10 Active.

8.6.1 Analogue inputs - Set parameters

96

The parameters for the analogue inputs All - Al5 can be changed by a logged-in user.

The analogue inputs are located on the following terminal strips (see section 6.2.2
"Terminal assignments of the terminal strips"):

= Analogue input All - Al3 on terminal strip X3
= Analogue input Al4 - AI5 on terminal strip X7 (intrinsically safe version)

Proceed as follows to set the parameters:

» Depending on the analogue input to be set, navigate to the corresponding
menu page, here 6.100 Analogue input 1 with HART (Al1) as an example.
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RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER 2025-03-13 lE] II} i-\f
6. Inputs -> 100 Analogue input 1 with HART 14:25:11
=5 @m0
1 ovwniens |} S cosris | mm— i m— U petais |

2. Conversion 6.10020  Measuring mode (Al1) off b4 |

3. Gas quality (GQ) 6.100.30  Corrected value (Al1) 0.000 mA
4.Volume encoder 6.100.40  Uncorrected value (Al1) 0.000 mA

5. Outputs 6.100.50  ADCvalue (Al1) 0x00000000 hex

=l.  6.115 Analogue input 5 with HART

6. Inputs 6.100.60  Calib. Set 4 mA (Al1) 3975 reser | ma

6.10 Digital input 1 (DI1) 6.100.70 Calib. Current 4 mA (Al1) 3.975 mA

l-. 6.11Digital input 2 (DI2) 6.100.80  Calib. Set 20 mA (Al1) 19.889 PRESET | A
Ss 6.12 Digital input 3 (DI3) 6.100.90 Calib. Current 20 mA (Al1) 19.889 mA
. 6.13 Digital input 4 (DI4) 6.100.100  Measured value counter (Al1) 0
[m].  6.100 Analogue input 1 with HART 6.100.110  HART primary value (Al1) 0.00
=l 6.101 Analogue input 2 with HART 6.100.120  HART unit (Al1) 0 HART-Einheit
6.102 Analogue input 3 (A13) 6100130 HART status (A11) 0 HART-Status

=4l.  6.114 Analogue input 4 with HART 6.100.140 | HART long address (Ai1) 0 HART-Langadresse
6.100.150  HART measured value counter (All) 0

& 6.120 PT100 non-Ex 6.100.170  MEASURED VALUE STATES INITIALISED

2. 6.121PT100 Ex

6.200 Frequency and pulse input 1
flw.  6.201 Frequency and pulse input 2
6.300 Encoder settings

7. User data

Fig. 63: Menu page 6.100 Analogue input (Al1)

» Select the corresponding setting in the selection menu for coordinate 6.100.20
Measuring mode (All):

- Off
- Analogue 4-20 mA
- HART
- Calib.4 mA
- Calib. 20 mA
» For all unused analogue inputs, please set the setting in the Measurement
mode coordinate on the respective menu page to Off.

If the analogue inputs Al1/AI2 and Al4/AI5 with HART interface are to be used for pro-
cessing digital signals, the setting must HART:

» The corresponding analogue input is now used with the HART interface.

The HART interface or protocol enables the transmission of digital data via the existing
4-20 mA analogue connection. A digital signal is modulated onto an analogue input ac-
cording to the following principle:

1. Basic principle: The HART protocol uses frequency shift keying to transmit digital
information. Two different frequencies represent the binary states 1 and 0.

2. Superimposition: These digital signals are modulated onto the analogue 4-20 mA
signal without interfering with the analogue signal. This means that the analogue
measurement (in this case the temperature signal) continues to be transmitted
continuously while the digital data is superimposed.

3. Reception and processing: The HART-capable analogue input can detect and de-
code these superimposed digital signals. This enables bidirectional communica-
tion between the temperature sensor and the RFC 7, allowing additional
information such as diagnostic and configuration data to be transmitted.

4. Advantage: This method makes it possible to use the existing 4-20 mA analogue
input.
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8.6.2 PT100 - Set parameters

The parameters of the PT100 (resistance measurement) can be changed by a logged-in
user.

The connections on terminal strip X8 are intrinsically safe (see section 6.2.2 "Terminal
assignments of the terminal strips").

Proceed as follows to set the parameters:

» Navigate to menu page 6.121 PT100 Ex.

RFC7 1 Bdh 1.0.1 RELEASE/RMG_IMAGE_TYPE_DEVELOPER

6. Inputs > 121 PT100 Ex
S8 R (5}

faccess] 6 | coords | Name ] Value

6.10 Digital input 1 (DI1)

612120  Mode off v |
IL..  6.11Digital input 2 (DI2)
612130 Corrected temperature 0.0000 i
~»  6.12Digital input 3 (DI3)
612140  Uncorrected temperature 0.0000 °c
~»  6.13Digital input 4 (DI4) -
6.121.50  Corrected resistance 0.0000 oC.
[, 6.100 Analogue input 1 with HART
612160  Uncorrected resistance 0.0000 o
[, 6.101 Analogue input 2 with HART
612170  ADCvalue 0X00000000 hex
[l 6.102 Analogue input 3 (AI3)
6.121.80  Resistanceoffset 0.0000 PRESET [ oC
[, 6.114 Analogue input 4 with HART =
612190  Resistance gradient 1.0000 PRESET [ oC
[l 6.115 Analogue input 5 with HART
6.121.100  Measured value counter 0
2%.  6.120 PT100 non-Ex
6121110  Lower temperature setpoint 4.0000 PRESET | °C
29.  6.121PT100 Ex
6.121.120  Uppertemperature setpoint 4.0000 PRESET | oC
1L, 6.200 Frequency and pulse input 1
6121130 Lower temperature actual value 4.0000 PRESET [ °C
1L, 6.201 Frequency and pulse input 2
6.121.140  Uppertemperature actual value 4.0000 PRESET [ °C [©)
6.300 Encoder settings - =
6121150  Calculated resistance offset 0.0000 ) [©)
I 6.121.160  Calculated resistance gradient 0.0000 o
SiChise 6121170 Update correction values No v |

9. System settings
12. Factory settings
40. DSfG archive

50. Miscellaneous

100. 10 controller

Fig. 64: Menu page 6.120 PT100 Ex

» Setthe mode of the PT100 in the selection menu of coordinate 6.120.10 Mode.
The following modes are available:

- Off
PT100
Calibration

Simulation

A 4-wire resistor must be used if cable break monitoring is to take place.
» Enter the parameters for the resistance in the coordinates 6.120.80 Resistance
offset and 6.120.90 Resistance gradient.

» Confirm the acceptance of the values for a resistance correction in the selec-
tion menu of the coordinate 6.120.170 PT100 Update correction values by se-
lecting Yes.
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9 Operation

Flow Computer RFC 7

Operation

Once the RFC 7 has been put into operation, it runs without interruption.

Observe the following instructions to ensure trouble-free operation:

Read these operating instructions carefully to avoid operating errors and only
use the RFC 7 as intended (see section 2.1 "Intended use").

Only operate the RFC 7 within the performance limits specified in the technical
data (see section 13 "Technical data") and do not exceed these limits.

Protect the device from heat sources (e.g. direct sunlight).

Take a damaged or unsafe appliance out of circulation immediately and label
it accordingly to prevent it from being used again unintentionally.

Only have the defective device repaired by RMG Messtechnik GmbH.

99



Maintenance and regular checks R MG

10 Maintenance and regular checks

A DANGER

Danger of death arising from electrical voltage

Before servicing, maintenance and cleaning work, it is essential to switch off the device
and disconnect it from the mains power supply. Failing to do so may lead to extremely
severe injury or death.

» Before any work is commenced, switch of the device’s power supply and dis-
connect it from the mains.

» Only carry out work on the device as described in this manual. Ensure that the
device is not live while the work is being performed.

A DANGER

Danger of death arising from the device being damaged during maintenance and
cleaning work

If the device is damaged because unsuitable tools were used or because cleaning was
performed incorrectly, this may result in danger of death.

» Only use suitable tools to prevent damage to components.

» Only clean the device with a slightly damp cloth to avoid static charging of the
housing.

A DANGER

Danger of death arising from operating a defective device

If a defective, damaged or unsafe device is used after servicing, maintenance and
cleaning work, this may result in danger of death.

» If a device is damaged or unsafe, it must be removed from circulation immedi-
ately and labelled accordingly to prevent it from being used accidentally.

» Ensure that the defective device is only repaired by RMG Messtechnik GmbH.

NOTE

Maintenance and repair work

In the case of normal use of the RFC 7, the device does not require regular mainte-
nance.

» For more information, please contact RMG.

» Only have repairs performed by RMG, in order to avoid voiding guarantee
claims as the result of incorrect repair work.
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11 Potential errors and repairs

11.1 Error messages

The error messages are categorised as follows:

m E—alarms (error): Measurement error
m W —warnings: Error relating to functions
m H-—information: Messages without errors

Some messages are listed as alarms and warnings. The corresponding limits can be set
for warnings via the "Administrator" access authorisation and for alarms only via the
calibration lock.

11.2 Repairs

For spare parts and repairs, please contact our "Repairs & Spares" department at:

Phone: +49 6033 897-897
Email: repairs-spares@rmg.com
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12 Dismantling and disposal

A DANGER

Danger to life due to electrical voltage

Before dismantling, the appliance must be switched off or disconnected from the
mains; failure to do so may result in serious injury or even death.

» Switch off the power supply to the appliance or disconnect it from the mains
before starting any work.

» Only carry out work on the appliance that is described in these instructions. En-
sure that the appliance is not energised when doing so.

12.1 Dismantling

To dismantle the Flow Computer RFC 7, please proceed as follows:

1. Remove all saved data from the device by deleting all archives.
2. Switch off the power supply to the device.

3. Loosen the fixing screws of the device and carefully pull it forwards out of the sub-
rack.

Disconnect the connection cables.

vuoe

Remove the appliance completely from the switch cabinet.

12.2 Waste disposal

Dispose of appliance components and packaging materials in an environmentally
friendly manner and in accordance with the respective waste treatment and national
disposal regulations and standards of the region or country to which the appliance is
delivered.

The following applies within the EU:

Appliances that are no longer required must, in accordance with the
EU Directive

%& 2012/19/EU or ElektroG for recycling at a recycling centre.

N , The appliance must not be disposed of with household waste!
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13 Technical data

Structure

Device variants

Housing variants

Weight

Material

Protection class

Components in the housing

Range of application

Ambient, operating and storage
temperature
Humidity class

EMC Class

Explosion protection

Flow Computer RFC 7

Technical data

m  Single-Stream (1 Stream; the data from one measuring
point is processed by the RFC 7.)

m  Multi-Stream (2 — 4 Streams; the data from up to four
measuring points is processed by the RFC 7.)

(Please note: The Multi-Stream variant is currently not
available!)

m 19" housing for 1 - 2 streams,
Dimensions: 213.36 (42 HP) x 133.35 (3 U) x 230 mm
(W x H x D) (without connectors on the rear)

m 19" housing for 3 - 4 streams
426.72 (84 HP) x 133.35 (3 U) x 230 mm (W x H x D)
(without connectors on the rear)

m 1 Stream: 1.75 kg
m 2 Streams: 2.25 kg
FR4 (front panel) and aluminium (enclosure)

IP 20 (protection against foreign bodies > 12.5 mm, no
splash protection)

m  Power supply 24 V DC

m Intercom (for Multi-Stream variants)
additionally 5 plug-in boards per stream:

m  CoM base for communication and calculation

m 10 system for time-critical communication with actua-
tors and sensors, consisting of:

- I0C-EX-IO as an interface to the Ex zone with galvan-
ically isolated inputs
10C-Digital-10 as an interface for digital inputs and
outputs outside the E-zones
- 10C-CPU for processing all analogue and digital
inputs and outputs
- 10C-Analogue-Out as an interface for analogue out-
puts outside the Ex zone
All the intended functions can be executed with these
plug-in boards. An extension with plug-in boards for addi-
tional functions is not planned.

-20...50°C

EN12405-3 SL1 inside

85% non-condensing

Class A (radiated interference field strength)
Class B (EN 55032)

The device is not intended for use in potentially explosive
atmospheres! Nevertheless, devices and sensors located
in a potentially explosive area (Ex zone 1) can be con-
nected to the Ex inputs and outputs of the RFC 7.
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Approvals according to

EU directive

EX approvals

National laws and regulations

RMG

m  Measuring Instruments Directive 2014/32/EU
m  EMC Directive 2014/30/EU

m  Rohs Directive 2011/65/EU

Interface for Ex zone 1 devices:

m ATEX Directive 2014/34/EU

m |ECEX

m  Measurement and Calibtration Act - MessEG, from 25/
07/2013

m  Measurement and Calibration Regulation - MessEV,
from 11/12/2014

Calculation methods for the compressibility coefficient K

Available methods

Operation
Via front panel:

Display

LEDs

Calibration Switch

Software
Via PC or local network:

Connection to ethernet interface

Software

Available Languages

m k= constant
m  Full analysis:

- AGA 8 DC92
- AGA 8:2017
- GERG-2004
- GERG-2008

m  Gross values:

- GERG-88 S

- GERG-88 S Satz B

- GERG-88 S Satz C

- AGA NX-19 L

- AGANX-19H

- AGA Gross Meth. 1
- AGA Gross Meth. 2
- SGERG-mod-H2

m Pure substances:

- Van der Waals
- Beattie & Bridgeman

7" touchscreen
Active area of the touchscreen: 154.2 x 85.92 mm (W x H)
1024 x 600 pixel

m Alarm/fault/error (red)

m  Warning (yellow)

m  Measurement (green)

m  Power supply on (blue)

m can be moved up and down with additional tool
m is sealed for custody transfer use

integrierte GUI

m  Connect network cable optionally to Eth 1 - 4

m  Enter the IP address of the RFC 7 in the address bar
(URL bar)

integrated Web-UI

German, English, Chinese
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Technical Data

Power supply

Power consumption
Output power

Overvoltage protection
Design of system hardware
System controller (CoM basis)
Processor

CPU clock frequency
On-board operating system
Real-time clock
Watchdog-Timer

Safety function

Memory

Technical data

24V DC +10%/-15%

0.8

A, typical for 1 stream

max. 20 W

yes

Quad Core ARM Cortex®-A53 based NXP: i.MX8M mini

up to 1.6 GHz

Linux

Battery buffered

yes

Integrated firewall

2 GB SDRam memory

4 GB eMMC programme (permanent) memory

Serial interfaces (2x per stream, 1x optional)

SER 1 (RJ45)
SER 2 (RJ45)
(SER 3 optional Gber Adapter)

Available communication proto-
cols

Baud rate

RS 485

RS 485

(RS 485 optional)

m  Modbus-RTU Client/Server

m  Modbus-ASClI Client/Server

m  Modbus-Client for USM (Instance F)
m  Modbus-Client for gas quality

9600 — 115,200 depending on the communication proto-

col

Data interfaces (Ethernet 4 x per stream)
RJ45
RJ45
RJ45
RJ45

Eth 1
Eth 2
Eth 3
Eth 4

Available communication proto-
cols

10 controller 10C
Microcontroller

CPU clock frequency
Memory

Digital inputs per stream

Quantity

max
Imax

fmax

Modbus-TCP/IP
http
SNTP

STM32F429, ARM-Cortex M4
100 MHz
1 MB Flash

4 x status inputs, optically isolated

5V

DI1-Dl4

15 mA

2 Hz
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Digital outputs per stream

Quantity

Umax
|max
Analogue inputs per stream

Quantity

Range
Resolution

Umax

max

Measuring time

Measuring rate

Analogue outputs per stream

Quantity

Range
Resolution
Pulse inputs per stream

Quantity

Measuring range

u

max
Imax
4-wire PT100 input per stream

Quantity

Temperature range

Resolution
Umax

|max

Measuring rate

RMG

6 x digital outputs:

m DO1-DO2: Pulse output with max. 5 kHz
m DO3 - DO6: Digital output

24 VDC +10%

20 mA

5 x analogue inputs, safely separated:
m  All - AlI3: Analogue input
m  Al4 — AI5: Analogue input in intrinsically safe design,

- Ex limit values must be observed!

- Recommended for pressure and temperature meas-
urement.

- Can also be used digitally via HART interface.

4—-20 mA
24 Bit ADC
22V

21 mA

~ 500 ms
2 Hz

4 x Analogue outputs:

m AO1-AO4: Analogue output
4-20mA

PWM 14 Bit

3 x pulse input in intrinsically safe design, Ex limit values
must be observed:

m  N1-N2: Digital pulse input for reed (LF) or Namur (HF)
= N3: Digital encoder input

m Reed:0-5Hz

m  Namur: 0—10 kHz

8.2V

16 mA

1 x PT100 input with 4 terminals for resistance measure-
ment (PT --, PT-, PT+, PT++)
- The PT100 input is intrinsically safe, Ex limit values
must be observed!

-20°C...60°C
24 Bit ADC
5V

1.6 mA, typ. 0.8 mA
>2 Hz
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ONE STEP AHEAD

Subject to change without notice!

RMG Messtechnik GmbH

Otto-Hahn-StralRe 5
35510 Butzbach
Germany

Phone:+49 (0) 6033 897 -0
Fax: +49 (0) 6033 897 - 130
Email: info@rmg.com

www.rmg.com

Additional information

If you would like to find out more about RMG’s products and solu-
tions, visit our website: www.rmg.com

or contact your customer adviser.
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