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1 About this manual

1 About this manual

1.1 Structure of the manual

The first chapter of this manual essentially comprises four parts. Safety-relevant gen-
eral specifications are provided in the first part. They must be observed for safe op-
eration. The symbols used in the manual and the structure of notices are presented
and a risk assessment are also provided. The second part describes the function be-
fore the basic overview of the configuration is presented in the third part. The fourth
part describes the different device types that are used for various applications. In
general, the device comes pre-configured and sealed for the previously intended ap-
plication. For this reason, the fourth part also includes the complete seal diagram.
Signed data that the ERZ2000-NG can be sent has been included as a final sub-
section.

The second chapter covers the operation of the ERZ2000-NG. Complete operation is
possible via the touchscreen of the device; the various screens and their functions
are presented. Operation of the ERZ2000-NG via a browser is convenient after con-
nection to a PC.

The electrical connections and their configuration are presented in the third chapter.
The chapter also outlines how inspections and corrections can be carried out, when
applicable. More extensive measurement values and data are transferred via various
buses, usually in digital form; for more information, refer to the fourth chapter.

Pressure and temperature measurement transmitters are described in the fifth chap-
ter. Flow meters have been removed from this chapter and are summarized in the
sixth chapter; transmitters for gas data are in the seventh chapter.

The ERZ2000-NG stores a host of information for documentation and assistance in
parameterization, etc. It is provided in the eighth chapter.

The final chapter provides a list of errors and error annotations.

The annex includes the description of special cases, various connection diagrams for
inputs and outputs and test function to ensure safe operation of the ERZ2000-NG
with its connected components. It also provides further details about the archives.
Connection and operation of the optional Ex input board are defined here.

Cross-references to all menu items of the ERZ2000-NG are provided for further in-
formation about the various menus. A key word index is provided before a summary
of current approvals at the end of the manual.
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The PDF file contains some functionalities:

1. By clicking on the individual sections in the table of contents, you can
skip directly to the corresponding chapter.

2. The manual contains numerous cross-references which can also be
used to skip to these chapters.

3. All menu items of the ERZ2000-NG are listed in the last chapter of the
annex; the cross-references there also make it possible to skip to the
corresponding passages.

1.2 Purpose of the manual

This manual provides information that is necessary for fault-free and safe operation.

The ERZ2000-NG was designed and produced according to the state of the art and
generally recognized safety standards and directives. However, its use can entail
dangers that are avoidable by complying with this manual. The device must only be
used as intended and in technically sound condition.

A Caution

Unintended use voids all warranty claims and the flow computer ERZ2000-NG
can also lose its approvals.

1.2.1 Abbreviations

The following abbreviations are used:

ca. circa, about

max. maximum

min. minimum

e.g. for example

MID Measurement Instruments Directive

PED (DGRL) Pressure Equipment Directive (Druckgeraterichtlinie)
DSfG Digitale Schnittstelle fir Gasmessgerate

Digital interface for gas flow rate meters, created under
the umbrella of the DVGW
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DVGW Deutsche Verein des Gas- und Wasserfaches
German Gas and Water Association
MessEG Measuring and calibration law

Law on placing and providing measuring instruments on
the market, their use and calibration; valid since
1.1.2015

MessEV Measuring and calibration regulations
Regulation on placing and providing measuring instru-
ments on the market; their use and verification;
11.12.2014

TCP/IP Transmission Control Protocol/Internet Protocol

IP (-Adresse) Address assigned to devices based on the Internet Pro-
tocol (IP). This makes devices addressable and acces-
sible in the network.

LAN LAN (Local Area Network) is a local or local network, a
computer network.

Eth1 / Eth2 Ethernet interface 1 /2
Ethernet technology enables data to be exchanged in
the local network between the connected devices.

SNTP Simple standard (NTP = Network Time Protocol) to syn-
chronisierung von Uhren in Computersystemen

PTB Physikalisch-Technische Bundesanstalt
German authority for calibration tasks

SNR Signal to Noise Ratio

VOS or SoS  Speed (Velocity) of Sound

TD Transducer (ultrasonic transmitter and receiver)

USM (USZ) Ultrasonic gas meter

Vo Digital interface, original counter of an encoder (ENCO)

HART Highway Addressable Remote Transducer Protocol

Standardized, digital communication superimposed on
the 4..20 mA analog Signal for data exchange with en-
coder devices

The following registered trademarks are used in the text:

Windows, Windowse, Windows CE, Explorer (Q), Firefox (@’),
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1.2.2 Symbols

The following symbols are used:

1,2, ... Identifies steps for work tasks

1.2.3 Structure of notices

The following notices are used:

This warning notice informs you of imminently threatening dangers that can
arise due to misuse/operator error. If these situations are not avoided, death or
severe injuries can occur.

This warning notice informs you of potentially dangerous situations that can
arise due to misuse/operator error. If these situations are not avoided, minor
injuries can occur.

A Caution

This notice informs you of potentially dangerous situations that can arise due
to misuse/operator error. If these situations are not avoided, damage to the de-
vice or nearby property can occur.

This notice provides you with helpful tips to make your work easier. This notice
also provides you with further information about the device or the work pro-
cess in order to prevent operator error.
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1.2.4 Working with the device
1.2.41  Safety instructions

A Danger

All of the following safety notices must be observed!

Disregard of the safety notices can result in danger to the life and limb or environ-
mental and property damage.

Bear in mind that the safety warnings in this manual and on the device cannot cover
all potentially dangerous situations, because the interaction of various conditions can
be impossible to foresee. Merely following the instructions may not suffice for correct
operation. Always remain attentive and consider potential consequences.

e Read this operating manual and especially the following safety notices careful-
ly before working with the device for the first time.

e Warnings are provided in the operating manual for unavoidable residual risks
for users, third parties, equipment or other property. The safety instructions
used in this manual do not refer to unavoidable residual risks.

e Only operate the device in fault-free condition and in observance of the operat-
ing manual.

e Compliance with local statutory accident prevention, installation and assembly
regulations is also mandatory.

A Caution

All notices in the manual must be observed.

Use of the flow computer ERZ2000-NG is only permitted in accordance with the
specifications in the operating manual.

RMG assumes no liability for damages arising due to disregard of the operat-
ing manual.

Service and maintenance tasks or repairs that are not described in the operat-
ing manual must not be carried out without prior consultation with the manu-
facturer.
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The flow computer ERZ2000-NG is approved for officially certified operation.
For this purpose, it is sealed before deliver and settings specified by the ap-
proval authority are blocked.

These seals, software or hardware locks must not be damaged, destroyed or
removed!

In this case, the ERZ2000-NG loses its official certification!

The ERZ2000-NG can only be approved for officially certified operation after a
renewed inspection by calibration officials and an additional inspection of ad-
ditional settings in the factory.

The calibration official must re-apply the seals and blockades.

Observe the following, in particular:
e Modifications of the flow computer ERZ2000-NG are not permitted.

e The technical specifications must be observed and followed for safe operation
(chapter 3 Electrical connections). Performance limits must not be exceeded.

e The flow computer ERZ2000-NG must only be used in the scope of the in-
tended use (chapter1.5 Areas of application)

e The flow computer ERZ2000-NG complies with current standards and regula-
tions. However, danger can arise with misuse.

1.24.2 Dangers during commissioning

Initial commissioning The initial commissioning must only be carried out by
specially trained personnel (training by RMG) or RMG
service personnel.
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In accordance with Article 15 of the German Ordinance on Industrial Safety
and Health (BetrSichV), Article 5 of German Social Accident Insurance
(DGUV) REGULATION 3 "Electrical systems and equipment” and generally
recognized good engineering practices, particularly the VDE standards VDE
0100-100 "Construction of low-voltage systems” and VDE 0165 "Electrical
explosion protection”, an inspection of the measuring system must be car-
ried out before the device is commissioned.

An acceptance test certificate must be created during the commissioning.
This, the operating manual and the CE Declaration of Conformity must be
stored so that they are always readily available. In the process, the entire
documentation, including the conformity declarations and certificates must
be checked for completeness.

All sharp edges on the device were removed, insofar as possible. However,
suitable personal protective equipment provided by the operator must be
worn during all work.

' A Danger

This symbol is used in the manual as a warning of the danger of
explosion; observe the instructions following the symbol. With

the danger of explosion, the following must be observed, in par-
ticular:

The flow computer ERZ2000-NG is not approved or designed for use in explosion-
prone areas. Installation must only take place in safe rooms. The ERZ2000-NG is
intended for installation in a control cabinet in an electronics room.

Install the device as specified in the operating manual. If the device is not installed as
specified in the operating manual, there may be a risk that other connected devices
have adequate explosion protection.

Inadequately qualified persons working on the equipment are unable to correctly es-
timate dangers. Explosions can be triggered. Only work on the equipment if you have
the appropriate qualifications.

Components can be damaged if you do not use suitable tools and materials. Only
use tools that are recommended for the respective work in the operating manual.

Mechanical installation Mechanical installation must only be performed by appro-
priately qualified technicians.
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Electrical installation Installation on electrical components must only be carried
out by qualified electricians.

Mechanical and/or elec-  These qualified personnel require training specifically for

trical installation work in explosion-prone areas. Qualified personnel are
persons who have training / education in accordance with
DIN VDE 0105, IEC 364 or comparable standards.

A Caution

In general, the replacement of a flow computer ERZ2000-NG must only be car-
ried out by RMG Service.

1.2.4.3 Dangers during maintenance and repair

Operating personnel The operating personnel use and operate the device in
the scope of the intended use.

Maintenance personnel Work on the device must only be carried out by qualified
personnel who can carry out the respective tasks on the
basis of their technical training, experience and familiarity
with the applicable standards and requirements. These
qualified personnel are familiar with the applicable statu-
tory regulations for accident prevention and can inde-
pendently recognize and avoid potential dangers.

Maintenance and clean-  Maintenance and cleaning must only be performed by
ing appropriately qualified technicians.

Inadequately qualified persons working on the equipment are unable to cor-
rectly estimate dangers. Explosions can be triggered.

A Caution

The device can be damaged if it is not cleaned as specified in the operat-
ing manual. Only clean the device as specified in the operating manual.

- Only clean the device with a slightly damp cloth!
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' A Danger

The flow computer ERZ2000-NG must only be used as intended! (chapter 1.5
Areas of application).

Avoid using the flow computer ERZ2000-NG as a potential climbing aid or as a
potential grip!

1.2.4.4 Qualification of personnel

In general, the following is recommended for all persons working with or on the
flow computer ERZ2000-NG:

e Training / education for work in explosion-prone areas.

e The capacity to be able to correctly estimate dangers and risks when work-
ing with the flow computer ERZ2000-NG and all connected devices.

e Training / education by RMG for work with gas measuring devices.

e Education / instruction in all national standards and directives to be com-
plied with for the work to be carried out on the flow computer ERZ2000-NG.

1.2.5 Risk assessment and minimization

According to assessment by qualified employees of RMG, the flow computer
ERZ2000-NG is subject to risks during its use. Risks can arise, for instance, during
use outside of the permissible temperature range. Impermissible current and voltage
values can trigger explosions in explosion-prone areas. Naturally, work must only be
carried out by trained personnel (see chapter 1.5 Areas of application), who are also
trained to recognize suitable tools and use them exclusively. These risks were sum-
marized alongside development and measures were taken to minimize these risks.

Measures for risk minimization:

- The maximum permissible temperature range is specified on the type plate of
the flow computer ERZ2000-NG. Operation of the device is only permitted
within these specified ranges.
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' A Danger

- The wiring from and installation of the flow computer ERZ2000-NG in ex-
plosion-prone areas must only be carried out by trained personnel in ac-
cordance with EN60079-14 and in observance of national regulations.

- Qualified persons must satisfy the definitions in accordance with DIN EN
0105 or IEC 364 or directly comparable standards.

- Only trained and instructed personnel are permitted. Work on the meas-
uring system must only be carried out from qualified persons and in-
spected by responsible qualified supervisors.

- Qualified persons have been authorized by the person responsible for
safety of personnel to carrying out such work on the basis of their train-
ing, experience or instruction and familiarity with applicable standards,
provisions, accident prevention regulations and system conditions. It is
essential that these persons are able to recognize and avoid potential
dangers in good time.

1.2.6 Applicability of the manual

This manual describes the volume corrector ERZ2000-NG. The ERZ2000-NG is only
part of a complete system. The manuals of the other components of the system must
be observed. If you find contradictory instructions, contact RMG and/or the manufac-
turers of the other components.

A Caution

Ensure that the power data of the current connection matches the specifica-
tions on the type plate. Observe any applicable national regulations in the
country of use. Use cable that is appropriate for the cable fittings.

1.2.6.1 Danger during operation
Observe the specifications of the system manufacturer and/or system operator.

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

1 About this manual

1.2.6.2 Dangers of operation in Ex areas
The flow computer ERZ2000-NG is not intended for use in explosion-prone areas.

« The flow computer ERZ2000-NG must be used exclusively in fault-free and
complete, original condition. If you make technical changes to the device,
safe operation can no longer be guaranteed.

. Ensure that the appropriate explosion protection is provided for the connec-
tion of all sensors or other devices that are used in explosion-prone areas!

. If they are intrinsically safe devices, galvanic isolation must be provided
with connection of these devices!

1.2.6.3 Responsibility of the operator

As the operator, you must ensure that only adequately qualified personnel work on
the device. Ensure that all employees who work with the device have read and un-
derstood this manual. You are also obligated to train personnel regularly and inform
them of the dangers. Ensure that all work on the device is carried out exclusively by
qualified persons and inspected by responsible qualified supervisors. The responsi-
bilities for installation, operation, fault rectification, maintenance and cleaning must be
clearly regulated. Instruct your personnel with regard to the risks involved with work-
ing with the device.

1.2.7 Transport

The device is packaged specific to the transport requirements for each customer.
Ensure safe packaging that absorbs light impact and vibrations is used for any further
transport. Nevertheless, inform the transport company that all types of impact and
vibrations should be avoided during transport.

1.2.8 Scope of delivery

The scope of delivery can differ depending on the optional orders. The following is
"normally” included in the scope of delivery:

11
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ERZ2000-NG 1
Socket set 98800-15700 1
Manual 1

1.2.9 Disposal of packaging material

Dispose of the material in an environmentally friendly manner in accordance with na-
tional standards and directives.

1.2.10 Storage

Avoid extended periods of storage. After storage, inspect the device for damage and
test for correct function. Contact the RMG service department to arrange for inspec-
tion of the device after a storage period of longer than one year. For this purpose,
send the device to RMG.

Even if the ERZ2000-NG is stored for a short time only, it is important to ensure
a clean and dry environment!

' A Danger

Life-threatening danger due to damages occurring during storage.

If the device is stored for a period of more than one year, deficient repacking or
securing of the device can result in damage to the device from dirt or moisture.

A defective device can cause an explosion in explosion-prone areas.

There is also a risk of poisoning!
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1.3 Function

The volume corrector ERZ2000-NG is designed to operate various sensors, particu-
larly flow rate and gas analysis sensors, evaluate their signals or adopt and deter-
mine resulting operating and nominal volume flows. The resulting billing variables can
be represented in a graph and checked via alarm output, etc. The ERZ2000-NG cor-
responds to the standards, directives and specifications listed in chapter 1.5 Areas of
application. Figure 1 explains the functional principle.

Rear side /\Front view

[T

In- and Outputs: Operation:

* Analog ¢ Parameterisation

* Frequency * Result presentation
. * Errors

z.B.

Input Parameterisation, Calculation Output

Hz -Frequency <> Operatingvolume flow _—> Volume flow at norm conditions
mA —analog <> Pressure —> Alarm at

Q —Resistor <> Temperature Under-/Overshooting of thresholds

Figure 1: Functional principle

It is important that the ERZ2000-NG both adopts "finished" values (e.g. pressure,
temperature, etc.) from the sensors and can, in part, processes "raw signals" of the
individual sensors and then recalculate them (e.g. the pressures at the orifice flow
meter are converted to a volume flow, etc.).

13
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1.4 Overview

The ERZ2000-NG, therefore, is an advancement of the ERZ2000 as a half 19" slide-
in module (half 19" width). The ERZ2000-NG system has a configuration consisting
of 2 function groups with a clear separation between the functions of measurement
value determination, quantity conversion, registration and basic tasks. The first func-
tion group, the basic assembly, provides the quick measurement recording, all in-
puts and outputs, all interfaces and manual operation via the front panel

or via the wizard.

‘ ) Rear side with
Front plate with all In- and

control elements Outputs

Sereen

Calculator

I ool .

. _ e
Basic board 4 N
{ v —

1 P S =

internal bus

USB

—
Fy
y

/i

Figure 2: System configuration overview

The high measuring accuracy in the quantity calculation is implemented with the
basic assembly. All accuracy-relevant parameters are assigned to this assembly and
are stored here. This assembly thus determines the accuracy of the inputs and out-
puts, their temperature curve and thus the accuracy of the overall device. The digital
data interfaces are also provided on the basic assembly. These interfaces can be
used as a service interface, as a DSfG bus system in accordance with the current
specifications for flow computers and registry instance, as a DSfG control station, as
a Modbus for external data transmission, as Ethernet TCP/IP network connections
and as a connection for an external modem.

The basic assembly is designed for measurement and recording of all inputs; no cal-
culations or assignments to physical variables take place. The basic assembly con-
tains analogue values, frequencies and totalizer content only - without assigning
meaning to the individual values.

These measurements are transmitted to the computing unit in which they are as-
signed to physical variables and can be converted into practical data. All outputs and
data interfaces are also operated from the basic group. An additional task is the read-
ing of controls on the front panel and the display of measurements and parameters
on the display. There are three reserve slots for hardware extensions.
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The actual calculations and conversion functions are processed by the second as-
sembly, the computing unit. This is an "embedded" PC with a powerful computing
unit consisting of a high-performance microprocessor system with corresponding
program memory (flash), working memory and data buffer. Therefore, the ERZ2000-
NG can also perform more complex calculations with very short computing times.

The working memory contains the variables, fields, buffers, etc. necessary for the
processing of the system software, as well as the (variable) device parameters of all
function assemblies. The device parameters are saved with a checksum that is
checked automatically each time the device is restarted.

The program memory contains the operating program of the device. A CRC check-
sum is calculated via the source and stored as a reference value. The correctness of
the checksum can be checked for the software ID in the coordinates of the menu

EJ Software ID with the specifications on the type plate (chapter ,2.5.3 Details" and
chapter "2.5.5 Functions" — type plate).

1.5 Areas of application

The essential area of application is the recording and metering of flow rates for
custody transfer in natural gas flow measurement technology. However, there
are also equation systems available to detect, for example, pure industrial gases. The
device can be provided in the version of the software as:

o Status flow computer for natural gas

Compressibility factor calculation in accordance with GERG 88 S, AGA NX 19 or
AGA 8 92DC

e Combustion flow computer for natural gas

Compressibility factor calculation in accordance with GERG 88 S, AGA NX 19 or
AGA 8 92DC

o Status flow computer and mass computer for pure gases

Compressibility factor calculation according to the Beattie Bridgeman equation for:
hydrogen, nitrogen, oxygen, ammonia, carbon dioxide, helium, neon, argon, me-
thane, krypton, xenon, ethane, ethylene, acetylene, propane and butane.

Other equations can also be used (see chapter: 7 Parameter of the gas)

The device concept is provided for extension and integration of all individual devices
of older series from RMG Messtechnik GmbH as a universal system.

15
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1.5.1 Device type adjustment

If the device is used for custody transfer, a switchover is blocked!

In this case, only the device type according to the factory settings matching
the type plate affixed on the front panel can be operated.

Modification of the device type is only possible in the factory under the super-
vision and control of an officially recognized inspection authority or calibration
official. Said authority will apply the necessary seals and blockades after the
modification.

Designations and device variants of the ERZ2000-NG system family

ERZ 2000X-NG
/

The thousand digit A suppliment "X" denotes :
describes the M:  With mass counter
system name USC: Integrated ultrasonic counter function

C: With main totalizer Vo

A

The hundreds digit defines the energy| | The tens digit defines the orifice | | The unit digit defines condition,
calculation calculator function: temperature or density
(Calorific value - volume corrector): 0: Volume transmitter with pulses | | measurement and conversion:
0: Without calorific quantity counter 1: Differential pressure resp. 2: Operating or standard density
1: With calorific quantity counter measuring orifice 4: Pressure, temperature

Device type switchover

Normally, a special factory setting is used for custody transfer applications. The de-
vice cannot be used for custody transfer without this special setting. The "Super user"
and "Open calibration switch" (chapter 2.3 Access protection for data and settings)
enable the device type switchover with change of coordinate EB19 (chapter 2.5.3
Details). Available options:

Volume corrector (VC) ERZ2004
Calorific value corrector (CVC) ERZ2104
Density corrector (DC) ERZ2002
Energy density corrector (EDC) ERZ2102
Special case: VC with main totalizer Vo ERZ2000C
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VC with ultrasonic controller (USC)
CVC with USC

DC with USC

EDC with USC

VC with USC and mass calculation (MC)
CVC with USC and MC

DC with USC and MC

EDC with USC and MC

VC with MC
CVC with MC
DC with MC
EDC with MC

VC for orifice plate flow computer

CVC for orifice plate flow computer

DC for orifice plate flow computer

EDC for energy orifice plate flow computer

VC for orifice plate flow computer with MC
CVC for orifice plate flow computer with MC
DC for orifice plate flow computer with MC
EDC for orifice plate flow computer with MC

Comment: The abbreviations

VC = volume corrector

CvC = calorific value corrector
DC = density corrector

EDC = energy density corrector
USsC = ultrasonic controller

and MC = mass calculation

apply here only and are not general abbreviations.

1.5.2 Use in gas measurement technology

ERZ2004 USC
ERZ2104 USC
ERZ2002 USC
ERZ2102 USC

ERZ2004M USC
ERZ2104M USC
ERZ2002M USC
ERZ2102M USC

ERZ2004M
ERZ2104M
ERZ2002M
ERZ2102M

ERZ2014
ERZ2114
ERZ2012
ERZ2112

ERZ2014M
ERZ2114M
ERZ2012M
ERZ2112M

The ERZ2000-NG is not intended for use in explosion-prone areas. However, it can

operate sensors and other devices in explosion-prone areas.

Only operate the ERZ2000-NG in fault-free and complete condition.

If you make technical changes to the device, safe operation can no longer be guaran-

teed.

17
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' A Danger

« Only use the ERZ2000-NG in its original condition.

. When connecting sensors and other devices in explosion-prone areas, en-
sure that the appropriate explosion protection is provided for these compo-
nents. The specified maximum values in the certificates issued for these
components must be observed.

. They are intrinsically safe devices for which galvanic isolation must be pro-
vided with connection of these devices.

. Life-threatening danger due to incorrect earthing. If the device is not earthed
correctly, so that electrostatic charges can trigger the formation of sparks,
there is a risk of explosion.

The ERZ2000-NG system is approved in different variants for custody-transfer
application for gas measurement technology in Germany and other countries.

The following EU type examination certificates are available for Germany (see
Appendix Approvals:

ERZ2000-NG  Maximum load display and registering device
(DE-16-M-PTB-0027, Revision 1)

ERZ2004 MID Approval (Status flow computer)
(DE-13-MI002-PTB-003, Revision 4)

ERZ2104 Calorific value flow computer
(DE-16-M-PTB-0026, Revision 1)

ERZ2014 / Differential pressure gas meter
ERZ2114 (DE-16-M-PTB-0028, Revision 1)

A type approval certificate in accordance with Directive 2004/22/EC
(MID), Module B is available for the territory of the European Union:

ERZ2004 pTZ-Volume Conversion Device acc. to EN 12405-1
(Certificate no. DE-13-MI002-PTB003 4th revision)

ERZ2104 pTZ-Volume Conversion Device acc. to EN 12405-1
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with Additional Function Energy Conversion Device acc. to EN
12405-2
(Certificate no. DE-13-MI002-PTB003 4th revision) *)

*) The function of the calorific value conversion in the ERZ2104 (calculation of energy
and energy totalizers in each totalizer unit) is an integrated function in the sense of
MID, but is not subject to MID. However, it was tested in the scope of the national
approval process for the ERZ2104.

The applicable approval (approval symbol) is specified on the type plate (chapter
"2.5.5 Functions" — "Type plate"). The corresponding seal diagrams can be found in
this manual or the approval (chapter 1.5.3 Seal diagram).

If a temperature transmitter for the ERZ2004 or ERZ2104 types approved in accord-
ance with MID, it must be secured as follows:

— The main plate is provided with a sealing label.

— Access to the calibration switch, which is set to "write protect" during normal oper-
ation, is secured by connecting the removable cover of the electronic housing with
sealing marks with the stationary parts of the housing.

1.5.3 Seal diagram for devices with MID approval

Normally, the ERZ2XXX-NG leaves the factory with the setting agreed upon with the
customer, which is protected from "significant" changes by seals for custody transfer
applications. Figure 3: Seal diagram - front and Figure 5: Seal diagram - rear show
the specified positions of the seals.

19
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Figure 5: Seal diagram - rear

The ERZ2000-NG is also supplied with a connector set (see above chapter 1.2.8
Scope of delivery).

In particular, terminals X5 and X8 (if necessary also X9 and X10) must be used
to fasten the enclosed socket shells, which must be sealed by the calibration
officer after adjustment and commissioning.

These seals are applied by a calibration official and must be broken and re-applied
strictly by said official.

A Caution

Removal or seals normally entails considerable expenses!

The ERZ2000-NG and its operation lose any approval for custody transfer ap-
plications immediately when a seal is broken!

Re-application of seals must only be carried out by calibration officials!
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1.5.4  Signature, software and hardware data

The ERZ2000-NG offers the option of marking recorded data with an accompanying
signature. In the process, the data is not encrypted, but the signature makes it possi-
ble to determine whether the data originated from a "secure" source and whether the
data quantity was manipulated.

22
The following figures Figure 6: "Normal” data transmission and Figure 7: Signed data

transmission clarify the process.
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Figure 6: "Normal” data transmission
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Figure 7: Signed data transmission
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With "normal" data transmission, the data is sent by a transmitter to the receiver,
which can process said data. In the process, the data must not be considered as
trustworthy and any potential data manipulation cannot be checked.

The process for a signed data transmission is somewhat more complicated. There
are essentially 3 processes.

1. A program, ECDSA192 (Elliptic Curve Digital Signature Algorithm) in the
ERZ2000-NG generates 2 keys after a random number is loaded: a private
key and a public key. These keys consist of 2 parts, signature X and
signature Y, wherein each part consists of 48 hexadecimal characters
(4 x 48 = 192; thus ECDSA192).

The private key is stored inaccessibly inside the ERZ2000-NG.

This key cannot be read or changed in the sealed state of the ERZ2000-NG.

The public key is, for example, can be read in the Parameterization menu,
submenu Parameter data under ER Signature in the coordinates

EROS5 public key Qx (first 40 characters),

ERO06 public key Qx (additional characters),
ERO5 public key Qy (first 40 characters) and
ERO5 public key Qy (additional characters),

(Although the key can also be read in the ER Signature menu, it is not usually
complete.)

The recipient requires this public key in order to be able to identify the data.

2. A hash is formed from the data of the message (either RMD160 or SHA256;
see below, a type of checksum), which is entered as an integer in Process 2.
The signature (signature X and signature Y), which is attached to the mes-
sage, is calculated with the private key and a random number.

3. The recipient receives the message and the signature. The hash tag can be
calculated from the message. The recipient can verify from the public key and
signature whether or not the data is unchanged and originates from a "secure"
source, i.e. from a trustworthy sender or whether this is not the case.

The generation of the key is not described in detail here. This signing is initiated in
the ER Signature menu.

23
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ER Signature

Access Line Designation Value Unit Variable
E* 1 Method of signature | RMD160+ECDSA192 | signatur
E* 2 Senders ID |Ahsendertj,rpenschild | AbseTyps
X 3 build new key bldKey

] 4 time stamp (UTC) 28-04-2017 13:27:16 keytime

] 2 Public Key Qx1 41E3EBO40B6870F878.. hex pubKeyxl
] 6 Public Key Qx2 7FDCD50C hex pubKeyX2
] Fi Public Key Qy1 2CF5460F4B9122D7B3.. hex pubKeyy1l
] 8 Public Key Qy2 2DE6C389 hex pubKeyY2
|

Enter || Cancel || Load defaults || Refresh

Figure 8: ER Signature menu

Access to the coordinates ER01 Signing and ER03 New key is under cali-
bration protection and they can only be initiated or changed with an open
calibration switch.

The signing method is selected in the coordinate ER01 Signature.

¢ No signing no
e Short signing code "RMD160+ECDSA192"
e Long signing code "SHA256+ECDSA192"

The DVGW (see chapter 1.2.1 Abbreviations) recommends using the
RMD160 method for custody transfer applications.

A new key is generated in the coordinate ER03 New key.

Generation of a new key is generally recommended when the ERZ2000-NG is left
unsupervised with an open calibration switch for an extended time, e.g. during re-
pairs.
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The public keys Qx and Qy and the signature procedure are part of the
software type plate. Here you can also read the keys completely.

Method of signature
RMD1 60+ECDSA192

A* 37 Signature time stamp (UTC) sign1Typs
28-04-2017 13:27:186

Public Key 0Ox

41E3EB040B68T0OF8787TE
AF 38 Public key Qx 13CARR0F23264ACA2262 sign2Typs
TFDCD50C

Public Key Qv

2CF5460F4B9122D7B3E6
A= 39 Ppublic key Qy AA2B3724B1CB8D82A834 sign3Typs
2DE6C389

Enter Cancel Load defaults

Figure 9: Signature part of the menu EG type plate

If the ERZ2000-NG is operated via browser, this can easily be realized via "Copy and
Paste". The keys are displayed with

20 characters / 20 characters / 8 characters
instead of
16 characters / 16 characters / 16 characters

in the lower lines so that you can copy all 3 lines with one action to completely copy
the key.

Who needs the key DSfG-compliant (see chapter 1.2.1 Abbreviations), i.e. works with
40 characters per string, first copies the first two lines and then the third (separately).

If the public key still must be generated, then these fields are empty. If the ERZ2000-
NG is only enabled for "user", then the key is hidden in the display of the signature
type plate if ERO1 Signing is set to "no".
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Software and hardware identification

EJ Identification of software

Access Line

A*

1

(=T < N o TR 6, IR A F% B (K

[y
o

S S T S R S S T O e e
A WK PO Wm S 3 kWM

26

Designation
Vers.offic.kernel
Checks.offic.kernel
Time offic.kernel
Version application
Checks. application
Time stamp appl.
Version FC BIOS
Checks. FC BIOS

Time stamp FC BIOS

Activation key

checksum parameter

CRC of binary code
code controls

MID permission
SVN revisions

ID for RMGView

FC-BIOS bootloader

kernel

kernel Built
kernel CRC
approval kernel
kernel bootloader
version FPGA
date FPGA
checksum FPGA

Value Unit

1.8
CO75 hex

16-09-2019 15:14:47
1.8.09
FOCD hex
16-09-2019 15:16:39
2.008
SABS hex
21-10-2014 15:03:38

33587820 |

8433
6A5E hex

2021

PTB

1317_201_368

ERZ 2000-NG_V1.8.0..

1.05

PicoMOD6 V1.11

Jun 18 2012
81455247 hex

81455247 hex

1.10

3.000

21-10-14
6FC2 hex

Enter || Cancel || Load defaults || Refresh |

Variable
versionEK
chksEK
lechgEK

versionAP
chksAP
lchgAP
versionFCB
chksFCB
lchgFCB
schluessel

paramChks
chksBin
codeCtrls
MIDzulass
svnRevisions
rongvld
versionBTL
versWinkern
dateWinKern
chksWinKern
inputWinkKern
versWinBL
versionFPGA

IchgFPGA
chksFPGA

Figure 10: Menu EJ Software identification

There is an additional microcontroller on the base circuit board for control of the
FPGA and basic measuring functions whose program is monitored with a check

number.

This check number is a component of the custody transfer approval.

The check number must be entered in coordinate EJ10 Enable. It is found in the
menu Documentation, sub-menu Identification as "Activation key".

If a data book is generated via browser operation in the user visibility level, the
ERZ2000-NG generates a check number with the parameters in the coordinate EJ11.
The kernel also has a Target check, which can be found in the approval documenta-
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tion and must be entered. This appropriate actual check number is calculated by the
ERZ2000-NG with the WinCE operating system and displayed in EJ21. These check
numbers are compared with each other continuously. If there is a deviation, the
ERZ2000-NG issues an alarm with the message "A57-7 WinCE kernel CRC false".

EK Identification of hardware

Access Line Designation Value Unit
S 1 Manufacturer RMG Messtechnik
s 2 Year of construct. 2013
=) 3 Factory number 1234567890123456789
S 4 Hardware ID 10
E 5 Comment keine
B 6 Control panel |WIN20DG_Frﬂnt-3 |

B 7  back panel [FC2000NG_RW-0 |

B 8 controller |ERZZUDDNG-D |

B 9  PC base |PicoGC-3 |

B 10 interfaces |ERZ2004_C34-6 |

:} 11 Hart interfaces  |ERZ2004_Hart-4 |

B 12 digital interfaces |F58_Modul-3 |

B 13 Exinputs |Ex'|—|'\-1c-dul—2 |

D 14 O0OBIS Id. 7061 1301 2345 6789

| Enter || Cancel || Load defaults || Refresh |

Figure 11: Menu EK Identification hardware

Manufacturer-independent identification numbers for measuring devices (Object
Identification System) are provided in coordinate EK14 OBIS-ID. The OBIS-ID con-
sists of 4 groups of 4 numbers each. The groups are separated by a blank space for
easier legibility.

SHHH BBFF FFFF FFFF
S: Column (7 = gas)
HHH: Manufacturer (061 = RMG)
BB: Year of manufacture (2-digit, e.g. 13=2013)
FF FFFF FFFF: Serial number (10-digit, only numbers)

The OBIS-ID cannot be edited directly and is generated automatically from the exist-
ing coordinates EK02 Year of manufacture and EK03 Serial number. Since the
serial number in the ERZ2000-NG is a 20-character-long text field that is already
used, there is generally a combination of numbers and letters in the field. The num-
ber may also be structured, e.g. "RMG-123/456/789". The software ignores all non-
numerical characters when generating the number and the numbers are left in order.
If the remainder number has less than 10 digits, leading zeros are shown. If the num-
ber has more than 10 digits, the highest-order are truncated.

27

Manual ERZ 2000-NG - EN09 - October, 11" 2023



2 Introduction RMG

2 Introduction

2.1 Operation
211 Front panel

%me  Flow Computer System ERZ 2000-NG

B B Absolute pressure

“-. Gas temperature

6 Lower warning limit 0. 10000
7 Upper warning limit  1.00000

Figure 12: Front panel

The following display and operating elements are located on the front panel:

Green LED Continuously illuminated: Voltage indicator.
(network) Blinking light: User or calibration lock opened
Orange LED Continuously illuminated: Meter is connected and delivers data.
L\n;enat?ure- Blinking light: Flow rate outside of permissible limits.

Off: No flow.
Yellow LED Blinking light: There is currently a fault in non-custody-transfer
(warning) functions (warning)

Continuously illuminated: A warning has been issued
Red LED Blinking light: Therg is currently a fault in custody-transfer
(fault) functions (alarm)

Continuously illuminated: An alarm was issued since the last
acknowledgment, but is no longer pending
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Custody a Sealable rotary switch: the custody transfer lock is opened at

transfer 6" the mechanical limit stop.

switch

USB interface For connection of USB components (e.g. a mouse), sealed in
custody transfer mode.

Home button To jump to the startup/message screen (alternating)

Touch screen Display and control panel.

2.1.2 Operation on the touch screen

The touch screen enables operation via a graphic and largely self-explanatory user
interface. You jump back to the start screen from any place in the menu with the
"home" button. Pressing the button again jumps to the "Message" screen/menu.

A Caution

Operate the touch screen directly with your finger or use the supplied plastic
stylus.

Never use hard or sharp objects such as screwdrivers or pens (otherwise,
there is a risk that the foil of the touch screen is scratched or torn).

213 Remote control / parameterization

In addition to operation via the front panel, the touchscreen provides an additional
convenient option to operate or parameterize the device either locally or remotely
with a PC or notebook.

29
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Figure 13: Operation of the ERZ2000-NG

Very simple adjustment takes place with the browser available on the PC (e.g. Inter-
net Explorer, Firefox, etc.), which essentially corresponds to operation of the
touchscreen. The ERZ2000-NG operates as a server and the PC operates as a cli-
ent, wherein the local connection is established via a standard network cable (LAN
cable).

The display on the touchscreen is identical to display on the browser; small differ-
ences are purely visual in nature and do not limit the adjustment options for the
ERZ2000-NG via the web browser. After presentation of the various screens on the
touch screen, the representation of the browser is usually shown below.

The LAN cable connects one of the 2 connection ports (Ethernet 1 or 2) on the rear
side of the ERZ2000-NG (see Figure 14: Rear side of the ERZ2000-NG and Ethernet
interfaces) with the local network of the PC.

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 |
— 1o o O O o O O o [®) [®)
A3 [Jas [ ] [fas+ [ 1| [Jae+ [ 1| [|s1+ [T [Je [ ] [Je || [Jer+ [ 1|3 J|es+ [1]T 1O
@ 2| [[a- | 2|3 [[as- | 2|0 [[ae- | 2|0 [[s1- | 2|03 [Jre | 2|3 ||ue | 2] ||er- | 2|3 [|es- | 2|0 2|0 @
3| [|az2+ | 3|3 ||ae+ | 3|3 |{ato+] 3|3 ||s2+ | 3|3 [f1ze | 3|3 ||1se | 3|3 || 3|3 |ler | 3| 3l
4|3 [[az | 4|33 [[ae- | 4| T3 [[ato- | | O [[s2- | 4|3 [ze | 4|3 ||1se | 4|3 ||e2- | 4|3 [|E- | 4| 4O
5| [|as+ | 5|3 || a7 s|{ ||a11+| 5|3 ||s3+ | 5|3 || 13 5|3 ||iee 5| || e3 5| || es+ =] =]
o| 3 (|2 [¢| 3 [|ar- [e[ 3 [Jan- | [T [|s2- | [T [l | [T [free | o] T [f== | o]T e | 6| T s|O
7|13 ||as+ | 7|3 ||as+ | 7| |fa12+| 7|3 ||se+ | 7|3 ||+ | 7|3 |frre | 7| 3T [JEa+ | 7|3 || B0+ o o
8| [|As- | 8| ||as- | 8| ||Aa12- | 8|3 |[s4 | 8|3 ||t1s 8|3 ||i7e 8| |les- | 8|3 || Eo-
ol ||aL+ | of 3 |[wa+ | of 3 ||e1+ | o ||E12+ | 9| || t1s ol || 18e ol || es 9| || Et0: qI=| =
103 ||Ac- |10] 3 || wa- |10 3T || E11- |10] 3T || E12- |10| 3T ||t1- 10| 3T [|18e |10] 3T ||E5- |10] T || ET0- o| O3 o| O3
0 5] 0 0 5] 0 0 o] El [H
F1 X1 X12 X13 X14 X15 X37 xa8l O o
[
o)l (o) [o)[o][0o] [0
o o o o o o
33 33 33 33 a2l|s 33
o o o o ol|S o
o o o o o = o
o o o o ol|3 3o @
%o %o %o %o %o o
) o o o) ) usep
com1 com3 com4 com7
X16 )
100-230VAC F1=1,6A o | Ethornst
S == N2 N1 = |_'_

Figure 14: Rear side of the ERZ2000-NG and Ethernet interfaces

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

2 Introduction

A Caution

Then the ERZ2000-NG can only be integrated into an existing network if
the network permits integration of third-party devices.

Protected company networks may prohibit this access.

As mentioned above, the ERZ2000-NG has 2 Ethernet interfaces. Two sep-
arate accesses to the ERZ2000-NG are also possible via these interfaces:

e consequently, 2 different users can view and/or download data (also
different data) on the ERZ2000-NG, depending on their user rights.

e Parameterization applies to both users in equal measure.

In order to ensure that the network connections functions correctly, the correct net-
work address in the TCP/IP network must be entered in the browser. This TCP/IP
address can be read on the ERZ2000-NG. For this purpose, proceed as follows after
starting up the device:

1. The ERZ2000-NG logs in after start-up with the following screen: Figure 15:
ERZ2000-NG start screen.

2. The "Overview" tab is visible in the upper part of the display and can be se-
lected with the stylus
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vb2 1435.568 *100 m3 Totalizer for volume at base conditions BM2

vc2 1157.746 m3 Totalizer for corrected volume at measurement conditions BM2 El

Figure 15: ERZ2000-NG start screen

3. The ERZ2000-NG logs in with the screen: Figure 16: Overview menu.

X
179"
|Andvsls|llaasu’ad vams| 0riﬁcelCustomer counters | ?
Name Value Unit
vb(t) 0.000 *100 m3 Daily quantity today of volume at base conditions, integer part

vc(t) 0.000 m3 Daily quantity today of corrected volume at measurement conditior

Vm(t) 0.000 m3 Daily quantity today of uncorrected volume at measurement condil
vb(y) 0.000 *100 m3 Daily quantity yesterday of volurne at base conditions, integer part
ve(y) 0.000 m3 Daily quantity yesterday of corrected volurne at measurement conc

vm(y) 0.000 m3 Daily quantity yesterday of uncorrected volume at measurement cc

_vbU 0554 *100m3

Figure 16: Overview menu
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4. A second row with tabs appears, from which "System" can be selected.

5. After activation, the screen below appears: Figure 17: Display of TCP/IP ad-
dresses.

Overview |Ser\rice I Details I 4 line I Functions I Archives I Messages I Trend | 17.9'®

‘AnalysislMeasured values I Orifice I Customer counters | Counters | Flow | System’

Name Value Unit Description
RAM 17334272 Bytes free available memory
SVN 1219_179_220 SVN revisions
t 06-09-2018 17:27:57 Current date and time
TZ W. Europe Standard T Tire zone and daylight-saving time rule
P own IP4-Address on Ethemtz@
IP 160. =3T10 own IP4-Address on Ethernet 2
Calibration lock Current access [

Figure 17: Display of TCP/IP addresses
6. You can read the IP address of Interface 1 (ETH1) or 2 (ETH2).

When this TCP/IP address is entered as an address in the browser and the PC is
connected in the same subnetwork as the ERZ2000-NG, the representation on the
PC essentially corresponding to that of the display screen appears (Figure 18: Dis-
play of the ERZ2000-NG in the browser). Operation of the ERZ2000-NG is analogous
to the activation on the display screen, using the mouse and clocking on the selected
items. The selected parameters and settings you choose are adopted correctly, as
though you had operated them directly on the touch screen.

The ERZ2000-NG displays only the parameters that are relevant according to
the intended use for the selected device type. Therefore, complete men-
us/columns and/or individual coordinates are hidden in the coordinate system
— depending on the device type and operating mode setting.

Coordinates (functions) which are only intended for service purposes and test-
ing are generally not displayed. Depending on the user profile and the selected
device type, therefore, all parameters and data are generally not always visible.

33

Manual ERZ 2000-NG - EN09 - October, 11" 2023



2 Introduction

34

- ] X

|@ http://10.20.13.71/

] H Suchen... o0~ ‘ it @

FE
ot
F
ot
®{
ot
®{
=
®{
=
®{
ot
®{
et
®{
et
®{
et
®
et
=
et
=@
et

EERZE_‘-CHD-NG x |._|

‘3 ERZ 2000-NG

A Measured values
B Components

C Analysis

D Calculated values
E Mode

F Test

G Meter

H Flow rate

I Communication
J Fault messages
K Times

L Totalizers

M Dutputs

N Inputs

O Miscellaneous
P Maximum load
Q Archives

T Trend

U IGM

V F-Instance
Documentation
Parameterization
Help with Parm.

Miscellaneous

Flow Computer System ERZ 2000-NG

Figure 18: Display of the ERZ2000-NG in the browser
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2.2 Live browser and coordinate system

Links have a tree structure that is comparable to Windows Explorer. The relevant
menu is opened by clicking on one of the & _ _ _
measurements, components, ... In the process, a symbol change from - to =-or E=-
(bottom menu item) takes place and various sub-menus scan be selected by clicking
on (1, such as Overview, Absolute pressure, Gas temperature, etc. A symbol
change from (1 to ‘3 also takes place here. Then you see the content of the select-
ed menu, see Figure 19: Overview of measurements.

Click on the first, top -, then menu "A Measurements" appears in which measure-
ments are listed in the menu tree. The first sub-item "AA Overview" ("click" on the
top (1) displays some of these values in the live browser (Figure 19: Overview of
measurements).

- [m] X
@ ™8 http://10.20.13.71/ = & || Suchen... P~
ng ERZ 2000-NG |
3 ERZ 2000-NG A~ | RMG Messtechnik ERZ 2000-NG 1.7.0 2013 1.1H Gasl p5 1234567890123456789 06-0'A
EHE A Measured values Calibration lock Service Fault display A98-8 Inval.act.key 1
-3 AA Overview
{0 AB Absclute pressure AA Measured values function key
-1 AC Gas temperature
{0 AD sup.calorific val. Designation Value Unit Column Jump target
-{1 AE Standard density Pa 0.55000 MPa AB Absolute pressure
{0 AF Relative density T 293.15 K AC Gas temperature
{1 AG Density Hs 11.250 kwh/m3 AD Sup.calorific val.
03 AH Dens.transd.temp. sd 0.75651 kg/m3 AE Standard density
-0 A1 vOS temperature rd 0.5549 AF Relative density
3 A3 vel. of sound(M) coz 0.9960 mole% BB Carbon dioxide
0 AK Vel. of sound(®) H2 0.0000 mole% BC Hydrogen
-0 AL Device temperature K
) . N2 0.0000 mole% BD Nitrogen
O AM viscosity .
den 35.000 kg/m3 AG Density
-{l1 AN Isentrop. exponent
Tden 10.00 °C AH Dens.transd.temp.
{0 A0 Joule-Thomson-coef
. Tvos 10.00 °C AT VOS5 temperature
-1 AP diff.pressure
{2 AQ 4-20mA flow Vsm 431.1 m/s AJ Vel. of sound(M
E{1 B Components Vsb 431.1 m/s AK Vel. of sound(B
B3] C Analysis Eta 12.0000 uPas AM Viscosity
B D Calculated values Kp 1.35400 AN Isentrop. exponent
H{1] E Mode Tc 4.34000 K/MPa AO Joule-Thomson-coef
H{ F Test Tamb 38.4 °C AL Device temperature
#{] G Meter Vi 0.000 m/s ul Path 1
E{ H Flow rate V2 0.000 m/s UK Path 2
E{J I Communication V3 0.000 m/s uL Path 3
B 1 Fault messages V4 0.000 m/s UM Path 4
E{] K Times v
v | V5 0.000 m/fs UN Path 5
] L Totalizers < >

Figure 19: Overview of measurements

In the right-hand window, the following can be seen in the upper lines (Figure 20: Top
lines in the menu):
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RMG Messtechnik ERZ 2000-NG 1.7.0 2013 1.1H Gasl p5 1234567890123456789 06-09-2018 17:34:19
Calibration lock Service Fault display M54-0 Calibr. lock 1

Figure 20: Top lines in the menu

Top line:
1. RMG Messtechnik
2. ERZ2000-NG
3. 1.7.0 Consecutive number of the firmware version
4. 2013 Year of manufacture of the ERZ2000-NG
5. 1.1H Rail name EL 2
6. Gas1pb5 Measurement point EL 3
7. 123456... Serial number EK 3
8. 06-09-2018 Current date
9. 17:34:19 Current time (17 means 5 pm)

For field 9: Time
The time must change in the seconds!
A live connection is only provided thereafter.

All values, not only the values shown in Figure 19: Overview of measurements
are updated "online" (continuously - live).

If the time does not change in seconds, there is no or only a poor connection
between the ERZ2000-NG and the PC.

A poor connection can impede or completely block data transmission (e.g. the
reading of archives).

Second line:
1. Print The framed area shows an operable field; the
displayed page is printed.
2. Calibration lock / locked Shows the status of the calibration lock.
3. Service Shows the access rights.
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4. Fault display

5 . n n

6. M54-0
Calibr. lock

7.1
8. n "
9. Update

By double-clicking on this field,

the currently pending faults are displayed.

The fault messages are displayed in consecutive

order with fault number.
Debug value (internal use)

The display is refreshed with the new applicable

values

The heading of the sub-menu is under these lines, e.g.

AA Measurements function key

Various measurements are displayed here: p (absolute pressure), T (gas tempera-
ture), calorific value, etc. If you click on the heading, a menu appears providing ex-
planations for the values displayed on the previous page (Figure 21: Explanation

menu).

AA Measured values function key

AADL Owverview Anchor 1

ID: o_moO1

Display value for secondary applications
X-Ref

Data type Panel
H-Ref

Unit of object

Format of object

Visible: dausw
¥-Ref

AMD2 Owverview Anchor 2

ID: o_moO2

Display value for secondary applications
H-Ref

Data type Panel
¥-Ref

Figure 21: Explanation menu
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Windows in which additional, in-depth information of the selected parameter is shown
are opened by clicking on the underlined text.

Clicking on the Heading again will bring you back to the initial menu (Figure 19:

Overview of measurements).

The corresponding live values, their unit (if available) are behind the measurements
and the corresponding coordinates are in the menu and the jump target.

e.g.
Designation Value Unit
Pa 0.55000 MPa
T 293.15 K
Hs 11.250 kwh/m3
sd 0.75651 kg/m3
rd 0.5549
co2 0.9960 mole%
H2 0.0000 mole%
M2 0.0000 mole%
den 35.000 kg/m3

Column Jump target
AB Absolute pressure
AC Gas temperature
AD Sup.calorific val.
AE Standard density
AF Relative density
BE Carbon dioxide
BC Hydrogen

BD Nitrogen

AG Density

Figure 22: Listing of measurements

By clicking on the parameter under the jump target, the corresponding menu ap-
pears; e.g. clicking on the absolute pressure, the sub-menu "AB absolute pressure”

(Menu "AB Absolute pressure).

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

2 Introduction

- o x
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4E ERZ 2000-NG x |

{3 ERZ 2000-NG A | RMG Messtechnik ERZ 2000-NG  1.7.0 2013 1.1H Gasl p5 1234567890123456789 06-( A
EH3 A Measured values Calibration lock Service Fault display A98-8 Inval.act.key 1
-0 AA Overview

3 AB Absolute pressure AB Absolute pressure
[0 AC Gas temperature
1 AD Sup.calorific val. Access Line  Designation Value Unit
-2 AE standard density 2= 1 Measured value 0.55000 MPa
1 AF Relative density A 2 Input value (.--2)

-1 AG Density

1 AH Dens.transd.temp.
<1 AI VOS temperature
- a3 vel. of sound(M)

0 Ak vel. of sound(B)

1 AL Device temperature
-1 AM viscosity

1 AN Isentrop. exponent
1 AO Joule-Thomson-coef
-1 AP diff.pressure

0 AQ 4-20mA flow

{1 B Components

B C Analysis

{1 D Calculated values
{1 E Mode
[
[
[

f(] F Test
{1 G Meter
{1 H Flow rate

e oo

D 24 Base value -0.12500 MPa
D 27 Current status Default value
D 29 Used range 0.00000 MPa v

Figure 23: Menu "AB Absolute pressure”

The parameters on the right side belong to different categories, which is indicated
with different colors, identification letters and other symbols in the left part on the right
screen in the relevant line. The most important include:

A Dark yellow Display values, change not possible
B Beige User parameter, can be changed with user code

E Custody transfer parameter, can be changed with open calibra-
tion switch

G Parameter for, e.g. units, can be changed in super user mode
(1. Enter user code, 2. Open calibration switch)

This identification and the color assignment are shown in detail in Chapter 2.2.1 Dis-
play.

All measurements, calculation values, parameters and functions are arranged in a

coordinate system. There are several tables with columns and lines in this coordinate
system. Each table as a (umbrella) term, or a heading, under which all various points
which have a logical connection with the term are summarized line by line; for exam-
ple, points such as AB04 Unit, AB06 (and AB07) Warning limit values, etc. can be
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found under AB Absolute pressure. These "points" are referred to as "coordinates"
below. These individual coordinates are assigned additional meanings column-by-

column:
Col- 1. 2. 3. 4. 5, 6.
umn
Access col- Line num- Identification
umn ber
Alpha-num. Numerical Coordinate Value Corre- Variable
Identifica-  identifica- name sponding
tion tion unit
%syzte pre%ure
dcess Line Desugnatlon Value Unit Variable
A ’\ 1 ) Measured value 0.55000 MPa  dika >
A= Input value (....) drkaQll
E* Operating mode | 4-20mA lim. V| drkaMod

Figure 24: Coordinate system

With AB01 Measurement variable, the coordinate is uniquely identified in the green
frame. The "Variable" column is only visible in Developer mode (see Chapter 2.3 Ac-
cess protection for data and settings), for which the highest access level is required.
The variable identification drka establishes a unique identification for the physical var-
iable; this physical identification is assigned to the coordinate AB01 Measurement
variable.

If applicable, a coordinate can also be a function, then these designations can also
appear simultaneously.

The coordinates are arranged in a table, a coordinate system in the form of a matrix,
in which each column (also identified with menu) is identified with two letters and
each line is identified with a number. Furthermore, columns that belong together are
summarized in groups and each group has the same first letters, e.g. "A" for the
measurement columns. Each table as a (umbrella) term, or a heading, under which
all various points which have a logical connection with the term are summarized line
by line; for example, points such as "Unit", "Warning limit values", etc. are summa-
rized under the term "Absolute pressure". Chapters belonging together are summa-
rized under the first letters: AA, AB, AC, AD.../ BA, BB, BC, .../ CA, CB, CC, CD.....
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The method of counting takes place with letter / number combinations begin-
ning with

AA = first column
01 = first line

Chapters belonging together are summarized under the first letters: AA, AB,
AC, AD.../ BA,BB, BC, .../ CA, CB, CC,CD ...

Only the values that are relevant for the selected device type are displayed.
Therefore, complete columns and/or individual coordinates are hidden in the
coordinate system — depending on the device type and operating mode setting.

In addition, there are also coordinates (functions) that are only intended for
service purposes and for review. Depending on the user profile and the select-
ed device type, therefore, all parameters and data are not always visible.

The columns displayed to the left and the parameters and measurements dis-
played to the right depend on the selected user profile. All data is displayed in
"Developer" mode only; the device is delivered in "User" mode.

221 Display

The visibility of coordinates and columns depends on the user profile setting. All co-
ordinates are only visible in the developer setting. Example display:
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= hitp/1020.13.71 = G| Suchen... p-
5 ERZ 2000-NG
‘9 ERZ 2000-NG A | RMG Messtachnik ERZ 2000-NG  1.7.0 2013 1.1H Gas1 pS 1234567890123456789 06-(A

S A Measured values Print Calibration lock Service Eault display ~ A98-B Inval.act.key 1
21 An Overview

‘3 A Absolute pressure AB Absolute Hressure
1 AC Gas temperature

23 AD Sup.calorific val. Access Line  Designation Value Unit  Varisbie
1 AE Standard density AT 1 Measured value 0.55000 MPa  dika

21 AF Relative density A= 2 Inputvalue () arkag

3 46 Densiy T oo [ |
21 2 s transaery. | | ) A
) A1vOS temperature B 5 Default 0.55000 MPa  drkaVg

8 A1 vel. of soun “(“’ B 6 Lowerwaming imit[0.10000  |MPa WGy
D Ak vel. of s "(B) B 7 Upperwaming limit[100000  |MPa drkaGwo

._IALD vice temperatu

|Coord|nate system

Access au- Dlsplay

thorization text
Access Line  Designation Value Unit Variable
A= 1 Measured value 0.55000 MPa  dika
A= 2 Inputvalue (E=) drkaQll

E1 31 Operating mode [ [+-20mA m._____ [} [ [EANSETT
--——-_

5 Default 0.55000 MPa drkaVg

Figure 25: Parameter display

Explanation of symbols in the Access column:

A Display values, custody transfer, change not possible

B
C
D
E
[F
e

Parameter under single code word protection

Special case: Code word entry/check

General displays, display values, non-custody-transfer

Parameters protected by official calibration

Freeze value, not editable

Parameter for, e.g. units and formats, can be changed in super user mode
I Interface variable — measurement, not editable

J Interface variable — imported type plate (e.g. hard), not editable
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Constant, not editable

M Imported measurement via Modbus, not editable

pd

Non-custody-transfer totalizers, CO2, 2" volume at base cond., all disturb-
ance totalizers, totalizers with an undefined billing mode, customer totalizers

Automatically changing input value with simple code word protection
Automatically changing input value without protection

Parameter under super user protection

Parameter under double code word protection

Factory parameter can only be changed in the factory

Automatically changing input value under calibration switch

Automatically changing input value under super user protection

N <X = 4 o p ©

Custody transfer totalizers Vm, Vo, Vc, E, M

The coordinate system runs horizontally from AA to QX (columns) and vertically from
1 to 99 (lines) (Table 1: Coordinate system)

AA AB AC .. BA BC .. .. .. Qw QX
01
02

98
99

Table 1: Coordinate system

Displayed parameters

Parameters
These behave like constants. Editing changes, the value of the respective constant.
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Automatically changing values that can be edited

These values behave like changing values. Editing will change the initial value of
these changing values, e.g. an offset. Example: Remaining time / trigger (KC06) for
viewing the PTB telephone time service. KC06 contains the number of seconds until
the next call of the telephone time service of the PTB. This call normally takes place
once per day. The time can be shortened for testing and the call-up can be triggered
prematurely.

KC External time signal

Access Line Designation Value Unit
T 1 Sync.mode input | OFF V|

T 2 timesync.tolerance |2 | =
E=* 3 Time sync. rule |Ah-.raj,rs V|

B 4 Retrigger success |9EIDCID | s

B 5 Retrigger fault |3EID | s

Q 5] FTB trigger |IIJ | S

Figure 26: Automatically changing value "KC06 remaining time / trigger”

Trigger
These values basically have no function in the basic state. A task is assigned and

initiated with the editing. After completion of the task, the initiator returns to its basic
state.

Click on the white field to change the value and then write the desired value.

Please observe the unit behind this field and select suitable entries for this
purpose.

Parameter change:
There are different ways to change parameters:

1. Fields with an arrow (e.g. under KC Time signal from external; T1 Sync mode
input)

T 1 Sync.mode input | OFF (v ’
e

Figure 27: "KC 01 Sync mode input”
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Clicking on the arrow (in the red circle) opens a selection menu (here).

Off

DSfG

Full minute
In second 30

The desired parameter can be selected from these default parameters.

This pre-selection influences the choice of additional parameters. For example,
if you choose a constant for the compressibility coefficient calculation, no ad-
ditional parameters, such as calorific value, gas proportions, etc. can be que-
ried — depending on access authorization (chapter 2.3 Access protection for
data and settings). With very high access authorization (e.g. super user), these
values are still displayed, and changes can be made; however, these changes
have no effects.

Other fields can also be described directly, such as:

B 4 Retrigger success |9EID[ID | s

Figure 28: Entry in fields (numbers)

The desired time after which a re-login takes place is entered directly in the field (with
the example 90000 s = 1 day), the assigned unit ( [s] ) was already assigned.
Other fields contain additional information that can also be entered directly (in Figure
29: Entry in fields (text ) the manufacturer "Rosemount” is entered).

E* 50 Manufacturer |ROSEMOUNT |

Figure 29: Entry in fields (text )
A final possibility is fields that can be activated (Figure 30: Activation of value fields).

B 1 MB reg. 0 = AC0O1 Edit K

Figure 30: Activation of value fields

By clicking on the value: "Edit", a sub-menu appears in which the variable AC01
Temperature can be changed.
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With the back arrow of Explorer

e B2 http://10.20.13.71/

B8 ERZ 2000-NG

& ERZ 2000-NG

B3 A Measured values

- AA Overview

~3 AB Absolute pressure
-1 AC Gas temperature
-1 AD Sup.calorific val.
{21 AE standard density
~{L1 AF Relative density
{0 AG Density

-1 AH Dens.transd.temp.

FATTAT WA Frennnead Forrn

RMG Messt

AB Abs

Access Lin
A= 1

A= 2
E* )
G= &

Figure 31: Back to the main menu

you return to the previous menu.

In order to familiarize yourself with the settings options and the type of setting, we
recommend testing the settings options in the various "menus" in this display with the
mouse. In order to avoid unnecessary "resetting", only save new settings if you actu-

ally need them.
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2.3 Access protection for data and settings

The ERZ2000-NG permits the entry and adjustment of all editable values. A descrip-
tion is provided in chapter 2.2.1 Display. All editable values are access-protected,
which prevents arbitrary changes. This access protection has different hierarchies

that are illustrated in the following figure:

Locked

Without any protection

=

Low protection

User /
Single code
Bureau of standards,
Double code factory setting

Highest protection

\ Calibration lock

Super user

Figure 32: Hierarchy of access protection

The lowest protection level applies with a closed calibration switch and without entry
of a protection code. With entry of the first protection code, you reach the next protec-
tion level and entry of the second protection enables access to the third protection

level.

These levels must be activated or deactivated by the user in order to make

changes.

The next protection level is subject to calibration protection and must only be opened
by authorized persons. The factory settings are also made in this level. There is also
a super user protection for the highest level. With higher protection level, all lower

protection levels are open. The following Table 2: Access rights explains the access

rights for the different protection levels.
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Closed

Single code

Double code

Without influence on measurement and measurement accuracy,
e.g. operating point testing resolution

Without influence on measurement and measurement accuracy,
e.g. default values, warning limits, plausibility, comparisons, us-
er protocols

Adaptation of gas property tables, has influence on measure-
ment, but is then permitted and desired. Permission takes place

with enabling of an operating mode protected by calibration
lock.

Table 2: Access rights

Access rights can be changed in the menu "Details". For this purpose, use the
mouse activate the "+" in front of E Mode" Figure 33: Changing access rights.

(= Ehttp:_."_."']o‘zo.‘l3.?1_-"

-C || Suchen... 0~ | {r ‘_f\h' ‘:::’ '@:'

‘A ERZ 2000-NG
“{:I A Measured values
Z‘[:I B Components

7'{:] G Meter

5 ERZ 2000-NG x |CH]

~

Flcaws Cocasrwrasgpraasflocsr ayraclsasrrs RS 200 PRI

Figure 33: Changing access rights

A sub-menu appears in which you activate "ED Access. Then the following appears
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ED Parameter access

Access Line Designation Value Unit Variable
B 1 Revision mode 'Rev. via contact V| revisMode
C 2 Codeword 1 19999 | code1

C 3 Codeword 2 19999 | code2

A* 4 Current access Super user actAccess
X 5 service mode No w serviceMod
D b Current access Super user actAccess?
D 8 Expired 1025 s xsCur

B 9 Max. opening time ‘1800 |s xsMax

D 10 act. Op./Rev. Operation revisBtr

D 11 Revision contact OFF ktkRevis

B 12 Source revision ctc |DFF V| kzoRevis

S 13 total. in revision zwRevMod
S 14 Temp. at revision |retained value V| tRevMod

S 15 Press. at revision \retained value V\ pReviMod

‘ Enter H Cancel H Load defaults H Refresh |

Figure 34: Menu ED Access

You can click on the fields after Code word 1 and Code word 2 and change the value
of the code words with keyboard entry. If the rotating calibration lock is already open,
the currently set code word can be read under the code words. The factory setting for
both is "9999". This value must be entered (with calibration turned back and closed)
and activated with "enter". The field ED04 Current access displays "Single code". If
Code word 2 is activated with the same code = "9999" with the same procedure, then
EDO04 Current access displays "Double code". Separation between supplier and
purchaser is possible with 2 different code words.

The calibration lock on the front panel is opened by turning it clockwise and ED04
Current access displays "Super user".

Without prior activation of Code words 1 and 2, ED04 Current access is "Calibration
lock".

Change of the code word

In "Super user" access protection, the code word can also be changed. In the menu
"Details", "E Mode", "ED Parameter access", the code words are read as encrypted
numbers. If a new word is entered for the code word (series of numbers), it is activat-
ed with "enter" and “continue” for further activation of the access protection.
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Deactivation of the access protection

In the first line of the touch screen, you can display the access protection level under
the "Login" tab. The calibration lock on the front panel is closed by turning it counter-
clockwise.

Normally, the calibration is now sealed by a calibration official.

The function of the revision switch can be adjusted in the coordinate ED01 Revision
mode and the revision bit in the bit string of the computer is set. It identifies archive
entries and standard queries. When a revision is in progress, pulse outputs are
switched off.

The "Super user" status and "Simple (Double) code" can be limited in coordinate
EDO09 to a maximum of 14400 s (= 4 hours). In this connection, ED08 shows the time
remaining until the "Super user" or "Simple (double) code" access protection is
closed automatically.

In order to finish the adjustment of the access authorization and the user profile, the
user profile must be entered in the menu EE Display (see next chapter).
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2.4 Basic settings

Before further settings can be changed, some basic settings must be entered in the
menu EE Display. For better representation of the actual content, only the right part
of the screen is shown (here and in the following).

EE Display

Access Line Designation Value Unit Variable
B 1  Language sprache

B 2 User profile ‘Developer V| rofil

B 3 Screen saver ‘1092 |m|'n schonZeit
B 4 Information line No W infoline

B 5 Contrast Touchsrc. ‘2500 | dspKontrast
E * 6 Decimal delimiter dezpkt

E * 7  Cust.transf.ID mark epZeichen
B 8 Buzzer mode |OFF V| buzzMod

B 9 Message line errLine

B 13 Coordinates kooAnz

B 18 Qm/Vm-position  |below-mentioned V| ovwVbPos
B 19 Daily quantities showTMng

| Enter || Cancel H Load defaults H Refresh |

Figure 35: Menu EE Display

First, select the user language in the coordinate EE01 Language; "German", "Eng-
lish" and "Russian” are available selections. The second coordinate EE02 User pro-
file explains the user status:

e Gas meter reader
o User

e Service

e Developer

e Data input

Compare this with the enabling and access rights of the preceding chapter 2.3 Ac-
cess protection for data and settings; with selection of the user profile, the access
rights explained in this chapter must be available.
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Depending on the user profile, only the menus and coordinates with the set-
tings options corresponding to the access rights are available. The other men-
us and coordinates are hidden.

Recommendation: "Normal" customers select reader or user!

The time after which the screen switches off following a period of inactivity is entered
in the coordinate EE03 Screen saver. The coordinate EE04 Information line con-
trols whether more detailed information (DSfG, Modbus, access, etc.) for the current
coordinate is displayed in the fourth line of the display. The resolution can be adjust-
ed between 1000 and 4000 in coordinate EE05 Contrast Touchscr.; 2500 is the
presetting. A "comma" or "period" configured as a Decimal separator in EE06. "§
paragraph”, "* star", # cross" or "none" can be selected as EEQ7 Cust.transf.ID
mark. Custody transfer values in the display are identified by this additional symbol.

Important:

At measuring points which are not operated for custody transfer, using the
symbols above before these values is not permitted; no character ("none") is
prescribed.

The coordinate EEQ09 Message line controls whether a pending fault message is dis-
played in the fourth line of the display. In EE13 Coordinates, "yes" initiates perma-
nent display of the coordinate in the second line of the display; "no" initiates the dis-
play of the coordinate strictly when navigating in the fourth line of the display.
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EL Description site

Access Line Designation Value Unit Variable
B 1 Measuring priority |Main measurement V| messtyp

B 2 Line name |1.1H ‘ schiene

B 3 Measuring point |Gas1 pS | messort

B 4 Postal address |Baker street | postadr

B 7  Design. meas.pt. |Design.meas. point | zpktbez

B 8 Owner IOwner J owner

B 11  Start-up 01-01-1970 01:00:00 | inbetrieb

B 12 Responsible person |Person in charge | officer

B 13  Phone No. IPhone number | telno

B 14 Inspector |Ca|ibration official ‘ eichbeamter
E* 15 Last t [01-01-1970 01:00:00 | I IEIER
B 16 Line number |1 | strecke

B 17 Billing | Billing measurem. V| abrTypB

| Enter H Cancel ” Load defaults H Refresh |

Figure 36: EL Description site

The menu EL Description site is provided essentially for storage of information
about your measurement. Please fill out these fields completely by writing directly in
them. Choose between main measurement and comparison measurement in the co-
ordinate EL01 Measuring priority. Coordinate EL17 Billing gives you the choice
between "standby measurement" and normal "Billing measurement”.

ES Parameter changes

Access Line Designation Value Unit Variable
D 1 Parameter Language cparTxId
D 2 Value = EEO1 English cparldx
D 3 via access Browser cparQll

D 4 Time stamp 13-09-2018 16:02:58 cparlim
D 5 Flag bit pattern 1 cparFlag

Figure 37: Menu ES parameter changes

In menu ES Parameter changes, the last changes are documented. This is done so
that changes can be reviewed and reversed, if necessary.
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2.5 Start screen

The representations of the touch screen of the ERZ2000-NG are shown below. For
this purpose, supplementary explanations of the figures on the browser are provided.

There are two essential with the internet browser differences in comparison with the
representation:

e The archives (visible in the browser as the Q column) are located in the "Ar-
chives" tab (see below).

e Only the matrix is shown; there are some additional data and functions availa-
ble with the browser

To change parameters, you go to the corresponding line on the right side and an in-
put field appears:

Upper warning limit Operating mode
|1.00000 Default B3
“Min || Max |[Dfit. || Clear | L
78] 9| < | Mest tsatrce v
I 4 ” > ” 6 I Polymom. Zod ordr
1 2 3 Pal . 3rd ord
+20mé cosff,
| 0 ” : ” - ” E | 0-20m# coeff, -
| back || accept | | back || accept

Figure 38: Input field

The left field is provided for entry of the numerical values; the right field is provided to
select a mode. The new numerical value and/or the new mode is adopted with "ac-
cept".

After the power is connected to the ERZ2000-NG, the start screen appears, which is
visible in Figure 39: Start screen.
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Overview |Senrice l Details I 4 line I Functions ] Archives I Messages I Trend ] 17.9"® J
[Anahrsis [Measured values I Orifice | Customer counters | Counters | Flow ISysteml PN
Name Value Unit Description
E(t) 43131.016 MWh Daily quantity today of energy, integer part
M(t) 34548.124 *100 kg Daily quantity today of mass, integer part
vb(t) 43131.016 *100 m3 Daily quantity today of volume at base conditions, integer part
Ve(t) 75257.036 m3 Daily quantity today of corrected volurne at measurement conditior
vm(t) 75257.036 m3 Daily quantity today of uncorrected volume at measurement condit
E(y) 3231.271 MWh Daily quantity yesterday of energy, integer part
M(y) 2520.735 *100 kg Daily quantity yesterday of mass, integer part Lﬁ

Figure 39: Start screen

The start screen appears after a restart of the device or after pressing the "HOME"
key. The start screen shows all activated counters. If a counter is activated in the
ERZ2000-NG, but no values are running, this counter is also displayed at the top with
a volume flow Q = 0. The other counters become visible with vertical scrolling (right).

The individual screens are arranged like tabs. They represent the top level of the op-
erating menu and are accessible via the buttons on the upper bar. The following
screens, i.e. "menus" are available, where the following sections are displayed.

Overview

Service
Details

4 line
Functions
Archives
Messages

Trend

Start screen with counters

(and important measurement values)

Service functions

List of all measurements and parameters of the
ERZ2000-NG

Control buttons and 4-line display like the ERZ2000
Displays and functions for test and calibration

Archive entries

Color event and fault messages (alarms, warnings and no-
tices)

Graphic representation of the measurement curve over
time (variable parameters)

If you scroll to the top right, the daily values are shown in the upper part of the table

(tab).

95
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2.5.1 Overview

If you scroll to the top in the overview or tap on the "Overview" menu item again; six
selection fields appearing in the upper line can be used to switch to other tables, i.e.
sub-menus.

2511 Analysis

Overview |Senril:e IDetails I4 line IFunctiuns I Archives I Messages ITrend | 17"“ |
Name Value Lt Descripition
AGA 8 92DC Calculation method for K coefficient
C 46.2651 Current conversion factor
K 0.99153 k coefficient according to AGL 8 92002
Fd 0.983951 Compressibiity factar at measurernent conditions according to AGA 8 S
Zb 0.997396 Compressibility factor at base conditions according to AGA 2 920C
o2 0.9960 mole% | Carbon dioxide for 454 8
H2 0.0000 mole% Hydrogen for A5G4 8 EI

Figure 40: Overview — Analysis sub-menu

The calculation method and gas data are displayed here. The calculation method —
AGA 8 92DC in this case — is listed in the first field under value.

The calculation method can only be changed in non-custody transfer mode.

In addition to further gas-specific parameters, the data for the gas composition, which
varies depending on the selected calculation process, is provided here.

Double-clicking opens the "Details" menu (chapter 2.5.3 Details") and the coordinate
CCO05 Calculation type can be activated. There is a selection menu available there
in which other calculation methods can be selected.

For further information about gas analysis, refer to chapter 7 Parameter of the gas.
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2.51.2 Measurements

Overview |Senril:e IDetaiIs I4 line IFunctidXI Archives IMEssages I Trend | l?n |
Analysis | M | Orifice | Customer counters | Counters | Flow
Name Value Lirait Description
Pa 0.55000 MPa Absolute pressure, measured value
T 203.15 K Terperature, measured value 57
Hs 11.250 kwhfm3 Superior calorfic value, measured value
sd 0.75651 kafm3 Standard density, measured value
rd 0.5549 Relative density, measured value
o2 0.9960 mole%  Carbon dioxide, normnalized molar fraction
H2 0.0000 mole%  Hydrogen, normalized molar fraction El

Figure 41: Overview — Measurements sub-menu
Measurements and resulting calculated values, such as pressure and temperature,

as well as values such as density, calorific value, velocity of sound and viscosity are
shown in this display.

2.5.1.3 Orifice plate

Overview IService I Details I 4 line I Functic%s ] Archives I Messages I Trend I 1?“J
' Analysis |Measured values | Orifice | Customer counters | Counters | Flowl System | -
Name Value Unit Description
Qb 2382.123 m3/h Volume flow at meas. conditions
dp1 0.053 mbar Cell 1 differential pressure
1-dp1 (---2) Cell 1 input
undercut Working range
Beta 0.018 Diameter ratio
Eps 0.023 Expansion number
E 1840.328 Pre velocity factor Ll

Figure 42: Overview — Orifice plate sub-menu

Various data of the orifice plate is displayed in this sub-menu, such as the volume
flow at measurement conditions, the pressure drop Ap through the orifice plate, di-
ameter ratio of the orifice plate to the pipe cross-section and gas parameters.

For further information about flow measurement with the orifice plate, refer to chapter
6.5 Orifice plate diameter.
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2514 Counters
. Overview I Service ]'Details I 4 line ]'Functions ]hrchives Irlessanas 'I-Trend ] 17“
' Analysis IMeasured values I Orifice I Customer counters nters | Flow | System =
Name Value Unit Description
E(t) 6669.911 MWh Daily quantity today of energy, integer part
58 M(t) 4198.305 *100 kg Daily quantity today of mass, integer part
vb(t) 5485.453 *100 m3 Daily quantity today of volume at base conditions, integer part
Ve(t) 10320.416 m3 Daily quantity today of corrected volume at measurement conditior
vm(t) 10296.824 m3 Daily quantity today of uncorrected volume at measurement condit
E(y) 4382.323 MWh Daily quantity yesterday of energy, integer part
M(y) 2884.226 *100 kg Daily quantity yesterday of mass, integer part El

Figure 43: Overview — Counters sub-menu

This menu shows the various counters, a color underline assigns different times or
other classifications to the counters. All 4 billing modes can also be activated as CO»
counters for energy-efficient monitoring.

2.5.1.5 Customer-specific counters (customer counters)
Overview |Service I Details I 4 line I Functions I Archives I Messages ] Trend ] 179'®
[Analvsis I Measured valuesl Orifice | Customer counters | Counters I Flow I Systeml (‘
Name Value Unit Description
Kundenzihler-A Customer-specific totalizer & description
E(t) 6669.911 MWh Daily quantity today of energy, integer part %
M(t) 4198.305 *100 kg Daily quantity today of mass, integer part
vb(t) 5485.453 *100 m3 Daily quantity today of volume at base conditions, integer part
vc(t) 10320.416 m3 Daily quantity today of corrected volume at measurement conditior
vm(t) 10296.824 m3 Daily quantity today of uncorrected volume at measurernent condif
Ely) 4382.323 MWh Daily quantity yesterday of energy, integer part ‘:l

Figure 44: Overview — Customer counters sub-menu

Along with the counters that are dependent on the billing mode, there are two addi-
tional customer-specific counters sets that can be activated.

For further information about the counters, refer to Menu L Totalizers. In menu
LA Overview, the values of the different counters are displayed in an overview.
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LA Totali function |

Designation

E(t)
M(t)
Wh(t)
Velt)
Wmit)
Ely)
M(y)
vb(y]
Ve(y)
vm{y)
EU
MU
VbU
Vel
Wml
Vol
Mell
Vel
E1
M1
vbi
Vel
Wml
Vol
Mel
Wxl
DE1
DM1
Dwvb1
DWcl
Cvmil
Dol
SMel
Swvxl
EZ
M2
Vb2
Ve2
Vm2
Vol
MeZ

Value Unit
0.000 MWh
0.000 *100 kg
0.000 *100 m3
0.000 m3
0.000 m3
0.000 MWh
0.000 *100 kg
0.000 *100 m3
0.000 m3
0.000 m3
0.640 MWh
0.965 *100 kg
0.554 *100 m3
2.758 m3
2.758 m3

0 m3
1.232 *100 kg
0.000 *100 m3
81792.597 Mwh
63240.262 *100 kg
FE810.240 *100 m3
111118.049 m3
111118.049 m3
0.000 m3
64852.070 *100 kg
0.000 *100 m3

5042.105 MWh

3896.602 *100 kg

4589.961 *100 m3

7195.172 m3

7195.172 m3
0.000 m3

5314.566 *100 kg
0.000 *100 m3

1658.081 MWh

1220.233 *100 kg

1435.568 *100 m3

1157.746 m3

1157.746 m3
0.000 m3

2542.318 *100 kg

Column Jump target

LT

)

LB

LC

LD

Daily quantities

V2 0.000
DEZ 249.061
DM2 183.291
DVbzZ 215.637
DVe2 173.205
DVm2 173.805
DVo2 0.000
SMe2 381.882
Swx2 0.000
Tot. undef.EM £ 0.000
M3 0.000
Vb3 0.000
ves 0.000
Vma3 0.000
Vo3 0.000
Me3 0.000
Vi3 0.000
Totalizer BM1 D& S
DM3 0.000
DVb3 0.000
DVc3 0.000
DVm3 0.000
DVa3 0.000
SMe3 0.000
SVx3 0.000
E4 0.000
Dist.tot. BM1
M4 0.000
vba 0.000
Vs 0.000
Vm4 0.000
Vo4 0.000
Med 0.000
Vxd 0.000
_ DE4 0.000
Sroniean il DM4 0.000
DVh4 0.000
DVca 0.000
DVm4 0.000
DVod 0.000
SMed 0.000
SWxd 0.000

Figure 45: Menu: LA Overview

*100 m3
MwWh
*100 kg
*100 m3
m3

m3

m3

*100 kg
*100 m3
Mwh
*100 kg
*100 m3
m3

m3

m3

*100 kg
*100 m3
Mwh
*100 kg
*100 m3
m3

m3

m3

*100 kg
*100 m3
Mwh
*100 kg
*100 m3
m3

m3

m3

*100 kg
*100 m3
Mwh
*100 kg
*100 m3
m3

m3

m3
*100 kg
*100 m3

LE

LF

LG

LH

Dist.tot. BM2

Totalizer BM2

Dist.tot. BM3

Totalizer BM4
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E

Access Line

zt
z*
Z*
e
2*
zt
z*
Z*
¥
2*
zt
z*
Z*
¥
2*

M N 22 2
##

i

W s ot kR

-
=

iz

I
= @R

i

Designation
Vaol. at base cond.
Vol.base fraction
Vol.at.base ovfl
nergy
Energy fraction
Energy Overflow
Corrovol.meas.
Corrowvol.meas.frac,
Corrowvol.meas.ovfl,

m

Vol. at meas.cond.
Vol.meas.fraction
Vol.at.meas ovfl

Value Unit WVariable
76810 *100 m3 Vnl
.239998 *100 m3 Vnik
0 ofvnl
81792 mwh EL
596735 Mwh E1R
1] OfE1
111118 m3 Wki
048975 mz2 VkiR
0 Ofvki
111118 mz Vul
048975 mz2 YulR
1] Ofvul
63240 *100 kg M1
.262214 *100 kg MR
o oftM1
64852 ¥100 kg CC1
069736 ¥100 kg CCIR
] OfCC1
0 m3 Vol
000000 mz VolR
Okay zwhklEstt
Okay zblc1Estt

0 *100 m3 W¥xl
L000000 *100 m3 ViR

IR

Figure 46: Menu: LB Totalizer BM1
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The counters of the 4 billings modes are summarized in the sub-menus

LB Totalizer BM 1, LD Totalizer BM 2, LF Totalizer BM 3 and LH Totalizer BM 4
in the menu L Totalizers; the disturbance counters are located in the sub-menus
LC Dist. tot. BM 1, LE Dist. tot. BM 2, LG Dist. tot. BM 3 und LI Dist. tot. BM 4.
Since the structure of these menus is the same, only LB Totalizer BM 1 is shown
here in detail.

Along with the counters that are dependent on the billing mode, there are two
additional customer-specific counter sets that can be activated in menu
EB Base values.

To activate the additional counter sets, the value 1 or 2 must be selected in coordi-
nate EB23 Customer counters in menu EB Base values. For this purpose, the se-
curity level "User” (see chapter 2.3 Access protection for data and settings) must be
activated with entry of the code word. The calibration switch can remain closed.

The configuration can be carried out in menu L Totalizers, sub-menu LV Customer
totaliz. A and sub-menu LW Customer totaliz. B. A unique name and the totalizer
behavior can be adjusted here. The totalizer status can be adjusted arbitrarily in sub-
menu LX Setting.custom.tot with coordinate LX 99 Counter setting (ldle, All Tot=0,
all overflows=0, custom, Vc=Vm, Vx=Vb)

The representation is explained based on the example of energy LB04 Energy,
LB05 Energy fraction and LB06 Energy Overflow For this purpose, the representa-
tion type must be adjusted in coordinate LK29 No of digits (see below). There are 2
settings:

Standard setting 9 digits without fraction
Counter of large quantities 14 digits plus 3 decimal places

The 9 or 14 digit representation applies for all counters simultaneously.
If
LB04 Energy
LBO05 Energy remainder
LB06 Energy ovf
the display shows
E1

1000000016.833

by 1 2 345678910 121314 digits
11 decimal
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The quantity of the carbon dioxide arising from the combustion of natural gas with air
is in coordinates LB16 — LB18.

Menu LJ Tot. undef. BM also has a similar structure. Then this totalizer counts if the
billing mode is invalid (e.g. in case of an incorrect switch position).

Menu LK Counter parameters enables some important parameter adjustments.

LK Counter parameiter

Access Line Designation Value Unit Variable
G* 2 Vol.meas. unit m3 vuDyim
G* &  Vol. base unit *100 m3 wnDim
G* 9  Energy unit MWh elim

G* 12  Mass unit *100 kg mDim

D i3 Tot.formation At rest zwSop

D 14 Cycle pulses 000000 pulses actPuls

D 15 Accumulated pulses 000000 pulses pulsAccu
E* 22 Totalizer mode 2wkMod
B 23 Max. accumulation |'|'.':'|:I|:I|:CI ||:|u|5&5 accuMax
8 26  Chan. stat. mode kanStMad
G* 29 MNo. of digits 14 zwkdinits
G* 30 Totalizer format %alu zwkFrm
E* 31 Vo Vol.meas. unit |m3 | voDim

| Enter || Canecel || Load defaults || Refrash |

Figure 47: Menu: LK Counter parameters

The counter can be converted to a different unit in this menu. In order to convert the
counters to different units, super user access is required, i.e. user code and calibra-
tion switch must be open. In menu LK Counter parameters, the standard setting of
the volume at measurement conditions Vm and volume at base conditions Vb of en-
ergy and mass of the meters can be converted to different units in coordinates LK03
Vol.meas. unit to LK12 Mass unit. For this purpose, different values are available
when clicking on (appears under value in access super user).

The standard setting for the display is 9 digits without remainder. Dedicated text and
conversion functions are available for selection of the unit.

For the totalizing of large quantities, the display of the counters can be
changed from 9 digits to 14 digits plus 3 decimal places.

The 9 or 14 digit representation applies for all totalizers simultaneously.
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The 9 or 14 digit representation type is selected in coordinate LK29 No. of digits.

Attention: With conversion to a different unit, the totalizer increment is
calculated with the new unit and added to the previous total-
izer status, creating

Mixed values.

Therefore, resetting the totalizer is logical after a conversion.

In addition, it is also possible to shift the decimal separator and select the "Totalizer
status" representation * 10 (100, 1000) m3.

In coordinate LK22 Counters mode, the operating mode of the main totalizers is adjust-
ed in case of an fault:

"Stops" = main totalizer stops in case of an alarm

"Runs" = main totalizer continues to run in case of an alarm
(in addition to the disturbance totalizers)

“‘MID” = the totalizer totalizer with volume at base conditions and energy flow stops
with an alarm. The volume at meas. cond. continues with an alarm, insofar
as the volume transmitter is not affected by a failure. If there is a failure of
the pressure or temperature sensor, the volume at meas. cond. continues,
and the volume at base conditions stops. Therefore, retroactive accounting
is possible, but it can be very elaborate. Therefore, this selection is not
preferential and is unusual.

When the value in coordinate LK23 Max. accumulation input pulses which have not
been converted (i.e. too many intermediately stored pulses with open calibration
lock), a message is output:

WO05-7 Pulse batt>max.

The determination method for the channel status of the totalizers (DSfG function) is
defined in LK26 Channel status method:

a.) RMG traditional
b.) New definition according to Ruhrgas

with Method a.), all stationary counters have the stopped status, regardless of
whether there is a fault or another route. Only the running counter has the okay sta-
tus.

63
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with Method b.), all counters have the stopped status and all main totalizers have
the okay status in normal operation, regardless of whether they are running or not or
whether another route is active. In case of an fault, all disturbance totalizers have the
okay status and all main totalizers have the stopped status, regardless of whether
they are running or not or whether another route is active.

- i
Access Line Designation Value Unit  Variable
Q 2 wbi *100 m3 setVnl
Q 4 vm m3  setvul
a s & e —
@ s om 00000100k sets
Q 7 wvbz *100 m3 setVnz
Q s vm2 m3 setvuz
@ 0 —
Q 11 M2 *100 kg seth2
Q 12 wba *100 m3 setVnz
@ e —
& i —
Q 17 vba *100 m3 satind
@ ves o —
B 20 |2 MWh  settd Q 45 Controlent. 4 1 setczd
Q 2L M4 i) SeFiEs 0 46  Extracnt. 1 ! sebezl
Q 22 Dvbl *100 m3 s2tSVnl a Rl — 0 setes?
—=
g 22 E::l :2 setSvul 2 e il —
- —— —— Q 43  Extracnt. 4 ul seteza
- B Sy Q 50 Extracnt. 5 ] setezs
Q 27 Dvb2 *100 m3 setSvn2 2 - 4 =
- — s Q 52 COZ-EM1 100 kg setCC1
Q 35 DVm2 m3 setSVuz e ] [EeeRa e 100 kg ==tCC2
o) 20 DE2 MWh  setSEZ Q e *100 kg setCC3
Q 31 DM2 +100 kg setsmz Q 35 CO2-EM 4 *100 kg selCCd
Q 32 Dvb3 100 m3 setsvna Q 56 Dist. CO2-EM 1[-1000000  |=100 kg setSCCL
B = e o . o) 57 Dist. CO2-EM 2[-1.000000  |*100 kg setsccz
5 e lovns m p— Q S8 Dist. CO2-EM 3[1.000000  |*100 kg setsccs
Q 35 DEZ Mwh  setSEZ Q 59  Dist. CO2-EM 4 100 kg setSCC4
Q 36 DMz *100 kg setSM3 Q 60 vkl LRyl
Q 27 Dvba *+100 m3 setSVnd Q 81 Wx2 *100 m3 setVxd
Q 38 Dvc4 m3 setSVia g e LB et
Q 35 DVm4 m3 setSvud Q 63 Vx4 *100 m3 setVid
Q 40 DE4 MWh  setSE4 Q 64 DVx1 UL Tfledi
o 41 DM4 *100 kg setSM4 Q &5 Dwx2 *100 m3 setSVix2
Q 42  Controlent. 1 ] setezri Q 56 DVx3 100 m32 setSVid
Q 43 Controlent. 2 ] setczd Q §7 Dvx4 *100 m3 satSVxs
Q 44  Controlent. 3 0 e s 99 Task Idle setAufgabe
Q 45 Controlent. 4 0 setcza [ Enter |[ Cancel |[ Load defauls |[ Refresh |

Figure 48: Menu LP Set totalizers
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The values of the different totlizers and their remainder can be set in coordinates
LP02 Vc1 to LP67 DVx4 (e.g. Vc1 and Vc1R, etc.). A negative value means that this
totalizer is not set.

The coordinate LP99 Task defines the various assignments that can be viewed in the
table below.

Idle Nothing happens!

AIlTOT=0 All totalizers (main+disturbance) and remainder are set to 0.
The totalizers are also set to 0 for undefined billing mode.

AllDTOT =0 All disturbance totalizers and remainder are set to 0. The total-

izers are also set to 0 for undefined billing mode. The main
totalizers remain unaffected

Vm = Vo All Vm totalizers (uncorrected volume at meas. cond.) are set
to the current value of the assigned Vo totalizers (original total-
izers). All other totalizers remain unaffected.

Vc =Vm All Vc totalizers (corrected volume at meas. cond.) are set to
the current value of the assigned Vm totalizers (uncorrected
volume at meas. cond.). All other totalizers remain unaffected.

Custom All totalizers that were programmed with a non-negative value
in the totalizers settings list are set to this value. In this con-
nection, the portion after the decimal is written to the remain-
der totalizers. Then the relevant input field in the settings list is
set to -1. All totalizers that are negative in the totalizers set-
tings list (explicitly -1) remain unaffected.

all CTOT =0 All control totalizers and remainders are set to 0.
all extra cnt = 0 All extra totalizers are set to 0
All overflows=0 All overflow totalizers are set to 0.

Vx =Vb All Vx totalizers (undefined totalizers) are set to the current
value of the assigned Vb totalizers (volume at base condi-
tions). All other totalizers remain unaffected.
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LV C . .E I. A
Access Line Designation Value Unit Variable
N i Wol. at base cond 3485 *100 m3 ks\VnA

N 2 Val.base fraction 453439 *100 m3 ksWVnAR
N 3 Vaol.at.base ovil o ksOfvinA
N 4  Enargy 6669 MWh  ksEA

N 5 Energy fraction 911436 MWh ksEAR

N [ Energy Overflow Ii] ksOfEA

N 7 Corrovol.meas. 10320 m3 ksvka

N 8 Corr.veol.meas.frac. 450309 m3 ksWkAR
N k] Corrowvol.meas.ovfl, o ksOfvkA
N 10 Wol. at meas.cond. 10220 m2 ksvua

N 11 vol.meas.fraction 460309 m3 ksVuAR
N 12 Vaol.at.meas ovfl 0 ksOfvus
N 13 Mass 4198 *100 kg ksMA

N 14 Mass fraction 304836 *100 kg ksMAR

N 15 Mass Overflow ] ksOfMa
M 16 CO2 emission 114832 ¥100 kg ksCCA

N 17 CO2 emission frac 280324 *100 kg ksCCAR
N 18 CO2 emission ovfl 0 ksOFCCA
N 1%  Vol.2nd.base.cond. 0 *100 m3 ksWxh

N 20  Vol.2nd.base.frac 000000 ¥100 m3 ksWxAR
N 21  Vol.2nd.base.owfl o ksOfyv=a
B 21  Assignm. main/dist. ksAHS

B 32  Assignm. to BM 12 i ksAAM

B 33 Description [Kundenzshler-4 | ksAText
. . 5485*100 m3fksvnA
i . 453439 %100 m3 fksVnAR
i . B669MWh  flsEr
[ . s11436MWh  fksEAR
. . 10220m3  fevka
. . .460909m3  fsvke®
. . 4198*100 kg fksMa
. . .304836*100 kg flksMAR
i . 10320m3  feVuA
[ 460909 m3  fhsVusR
| . o*wom3fuxs
A - .000000 *100 m3 flsVxAR

§

Cancel || Load defauls || Refresh |

Figure 49: Menu LV Customer-specific totalizers set A

The customer-specific totalizers have a similar configuration to the "normal" totaliz-
ers. In coordinate LV31 Assignm. main/dist., a selection between "Undisturbed on-
ly", "Disturbed only " and "Always" can be made for the Totalizers operation. With
"Only undisturbed", for example, the customer totalizers only run when the ERZ2000-
NG status is undisturbed. The selection of totalizers source(s) is made in coordinate
LV32 Assignm. to BM the customer totalizers run only when Billing mode 1 or 2 is
active. A totalizers designation is assigned in coordinate LV33 Description.

Menu LW Customer-specific totalizers set B is configured analogously to menu LV.

Menu LX Setting customer-specific totalizers is comparable to the "normal" setting
of totalizers (see above).
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2.51.6 Flow rate

Overview IService VIVDetaiIs ]74 line 'IrFunctions I Archives ]Messaqes |'Trend| %17“J
{Analysisll"leasured values I-Oriﬁce I(ustomer counters I'Counters 2 -Systeml
Name Value Unit Description
Qe 6669.143 kw Energy flow rate, measured value
Qms 198.221 kafh Mass flow rate, measured value
Qb 5485.323 m3fh Volumetric flow rate at base conditions
Qx 5512.022 m3fh Flow at extra base condition
Qm 16382.123 m3/h Vvolumetric flow rate at measurement conditions, measured value
Qmc 15099.003 m3/h Corrected volumetric flow rate at measurement conditions, measured value
HFX 382.221 Hz volumetric flow rate at measurement conditions, frequency, main [

Figure 50: Overview — Flow rate sub-menu
This menu shows different flow rates, such as energy flow, volume flow at base con-

ditions and volume flow at measurement conditions or the measured flow. The aver-
age flow speed is also displayed.

25.1.7 System

Overview | Service I Details I4 line I Functions I Archives I Messages I Trend | 17"“ |
Measured values | Orifice | Customer counters | Counters | Flow -
Name Value Lt Description
RAM 17477632 Bytes free availlable memaory
SVN 1219_179_220 SWM revisions
t 13-09-2018 17:50:09 Current date and time
TZ W. Europe Standard T Time zone and daylight-saving time rule
P 10.20.13.71 awern IP4-address on Ethernet 1
P 160.221.45.110 awer IP4-address on Ethernet 2
Super user Current access

Figure 51: Overview — System sub-menu

Various general values are displayed here, including the IP addresses with which you
can actuate the device if it is connected to the PC via Ethernet. The current address-
es can also be found in the Details menu under | Communication in coordinates
IA01 own IP-Addr. Eth1 and 1A21 own IP-Addr. Eth2.

67

Manual ERZ 2000-NG - ENO9 - October, 11" 2023



2 Introduction RMG

- ] X
o &8 hitp://10.20.13.71 + & || Suchen... Lo~
3 ERZ 2000-NG x |}
3 ERZ 2000-NG A | RMG Messtechnik ERZ 2000-NG 1.7.0 2013 1.1H Gas1 p5 A
#10 A Measured values Calibration lock Developer Fault display M54-0 Calibr.
- B B Components
68 F@ C Analysis IA TCP/IP network
— #{1 D Calculated values
#{1] E Mode Access Line  Designation alue Unit Variable
#( F Test B 1 ownIP-Addr.Eth1€[10.20.13.71 ) | my_ipE1l
#({] G Meter 1 12 MAC-address Eth1  00-05-51-05-1A-FC macAddrEl
# 1 H Flow rate B 13 Netmask Eth1 [255.255.255.0 | netmaskE1
f ommunication B 14 Gateway Eth1 [10.20.13.1 | gatewayE1
TR IIP network | g 45 DNS Etht [172.17.248.98 | nemesrvel
W IB Serial COMs B 16 DHCP Ethl dhcpE1
(O IC General DsfG = o e ‘- -
{1 ID DSfG recording 5 o Z‘;v: ) tdr- 5 myzlptF
o -countaown S glatnibwn
(1 IE RDT access
= s 32 MAC-address Eth2 ~ 00-00-00-00-00-00 macAddrE2
(] IF DSfG master
1= B 33  Netmask Eth2 [255.255.0.0 | netmaskE2
1 1G Imported GQ D!, v
(5 & IH Imported G‘; Rl B( 34 Gateway Eth2 [192.168.20.254 | gatewayE2 ,

Figure 52: Overview — System sub-menu
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2.5.2 Service

| Overview Service lnetailsl 4 line ] Functions | Archives Messages] Trend I 19“‘
Service functions | ﬂ | Execute |
User functions | ﬂ Execute | 69
Contrast JI
dark brigh % _—

Figure 53: Service menu

If the white field to the right of the "Service functions" is touched, then, the service
functions "Official custody transfer commissioning" and "Close program can be se-
lected with the open calibration switch.

Overview | Service ]Dlatails ] 4 line ] Functions ] Archives ] Messages ] Trend ] 129"
Service functions | ﬂ Execute |
i «please select:>
User functions Calibrational commissioning Execute |
Exit Program
Contrast _i
dark brigh

Figure 54: Menu Service / sub-program "Calibrational commissioning”
and "Exit program”

In order to implement calibrational commissioning of the ERZ2000-NG on site, at the
measuring station, a service technician and a calibration official are required.

First, a calibration commissioning (Calibrational commissioning) is initiated with
"Execute" in order to reset all parameters of WinCE to the default values (all parame-
ters that are not under the calibration switch). If the ERZ2000-NG application is run-
ning, a restart of the kernel is carried out as an essential part of the process and the
CRC (cyclic redundancy check) of the complete kernel is calculated and displayed in
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the matrix element "Kernel CRC EJ21". The setpoint is displayed in the matrix ele-
ment "Kernel CRC, EJ22" for comparison.

In order to adopt the newly calculated values according to this service function, an
additional restart is necessary, which can be initiated via the service function "Exit
program" with "Execute" (or by disconnecting the power supply).

Attention:

In menu E Mode, ED Access to parameters, coordinate ED05 Service mode
must be set to the default value "no".

The setting "yes" is reserved for the service department when settings
should be made in WinCE.

After a restart, the calibration official checks the CRC; if the check is successful, the
calibration switch is closed and the device is sealed by the calibration official. Then
the final setup of the ERZ2000-NG can take place. In the process, the network set-
tings and time zone are stored in the device. The device is ready for operation when
all necessary settings have been made.

Overview | Service | Details I4 line I Functions IArEhi'H'ES I Messages ITrend | 18“
Service functions | El | Execute |
User functions =] | Execute |
«please select:
Contrast Touch calibrate
dark brigh

Figure 55: "Touch calibrate" service menu / sub-program

If a blur occurs on contact of the stylus with the touchscreen, calibration can take
place in the "Touch calibrate" menu item under functions. After the function starts a
series of crosses that must be touched in the center is displayed. This calibration can
take place at any time. The contrast can also be changed in the service menu at any
time. The touch calibration can also be activated by pressing the home button on the
overview page and drawing a line covering about 1/3 of the screen width. Then the
touch calibration opens automatically.
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253 Details

A list of all measurements, computed values, calculated variables, parameters, func-
tions and operating modes is provided here. The data is shown in a structure like in
the display with an internet browser; as viewed from the left, you see the superordi-
nate menu tree, which can be opened by "clicking" with the stylus on the touchscreen

or by clicking with the right mouse pointer in the PC display for the sub-menus. Fig- 71
ure 56: Details menu shows the screen. -
[ Overview I Service i 4 line I Functions I Archives I Messages I Trend | 18“
Select |[ xs | 21 | Name | value |unit | «
- A Measured values «||lAa* 1 Measured value 0.55000 MPa
®AE Absolute pressure A* 2 Input value 0.55000 MPa
- AC Gas temperature [
- AD Sup.calorific val. Bs Default 055000 MP
. efaul . a
~ AE Standard density B & Lower warning limit 0.10000 MPa

- AF Relative density

. AG Density

- AH Dens.transd.temp.

. Al ¥OS5 temperature

- Al Vel. of sound(M) |E|

B 7 Upper warning limit 1.00000 MPa

=]

Figure 56: Details menu

Chapter 2.1.3 Remote control / parameterization explains how parameters can be
changed. Information about the individual parameters is also listed here or in the
special chapters (chapter: 5.2 Pressure transducer, 5.3 Temperature transducer, 6
Flow meters and 7 Parameter of the gas).

254 4 Lines

The "4 Lines" interface offers the user a second operating variant.

I Overview I Service I Details i Functions I Archives I Messages I Trend | 18"

.0000 m3
.0000 m3

.0000 *100 m3

Figure 57: "4 Lines" menu
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Those accustomed to operating an ERZ2000 with device buttons have the possibility
of also operating the ERZ2000-NG in this manner with this screen. The 4-line display
of the ERZ2000 is also shown here. If operation via this "4 Lines" menu is selected,
refer to the ERZ2000 manual in case of any questions. This manual can be down-
loaded as necessary via the homepage www.rmg.com.

You can switch back and forth between the column selection menu and the matrix
with the "*" button (selection). The arrow keys enable navigation in the menu as well
as the matrix.

2.5.5 Functions

[Dver\riew Iﬁenrice Inetails I4 line | Functions |An:hi1.res IMEssages I Trend I 12390
v F
Name  Minimum value Value  Maximum value
den 35.000  35.000 35.000
sd 0.75651 0.75651 0.75651 |Reset
Pa 0.55000 0.55000 0.55000 |Reset 4
Pg 42.000 42,000 42.000 |Reset
T 293.15 293,15 293.15
Tden 10.00  10.00 10.00
Tvos 10.00  10.00 10.00 |Reset| ]

Figure 58: "Drag pointer” sub-menu under "Functions”

The "Functions" menu opens 5 additional sub-menus, which are listed below.

2.5.5.1 Drag pointer

The absolute minimum and maximum values for the measurements since the last
restart or since the last resetting of the drag pointer are shown here. The function is
defined in coordinates XX31 Min. drag pointer and XX32 Max. drag pointer. In the
process, XX stands for the values and parameters for which this function is available.
These values specified for the "drag pointer" are deleted with "Reset" and then the
set to the current measurement. The display is shown in Figure 58: "Drag pointer”
sub-menu under "Functions”. The drag pointers can also be reset globally in the EM
erasing procedure menu.

Depending on the mode selected in EI27 Drag indicator mode, the drag pointer is
calulated from the conversion of the used measurement or the original measurement.
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If display of the drag pointer is not desired, the appropriate setting can be made un-
der EI16 Drag indic. active.

25.5.2 On-the-fly calibration

73
Overview ] Service ] Details ] 4 line | Functions lAn:hi\res ] Messages ] Trend ] 1230

Drag indicator |Zﬂn fly calihratiunél Type plate | Function test | Freeze ‘

Name Value it Name Value Umit

vm  .0000 m3 Qm 0.000 m3/h |Enter|
ViC .0000 m3 Qmc 0.000 mzfh
vb  .0000 *100 m3 Qb 0.00 m3jh
E  .0000 Mwh Qe 0.0 kw
M  .0000 *100kg = Qms 0.00 kgih
Time 0000 s [%

Figure 59: "On-the-fly calibration” sub-menu under "Functions”

Totalizers that can be started like a stopwatch at 0 are shown in this screen. It is
started with "Enter" — to the right of the values. The totalizers then run until "En-
ter" is pressed again. Pressing "Enter" again resets the totalizers to 0 and initiates a
restart.

2.5.5.3 Type plate

Overview ] Service ] Details ] 4 line | Functions lArchi\res ] Messages ] Trend ] 1200
Drag indicator | on fly calibration e:| Function test | Freeze | [
Name o
Family ERZ Z000-HG
Derice Type ERZ 2004
RHEG Hesstechnik
Dfficial kernel
Official kernel Version 1.7
Checksum 1792
10-03-2017 09:18:18
Application
Application it Lo -

Figure 60: "Type plate” sub-menu under "Functions”
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The type plate of the device is displayed in the "Type plate" submenu. This included
further data, e.g. about the electronics (calibration kernel, Bios, WinCE kernel), about
the totalizers and their settings (dimensions, pulse value), about the type of gas
(composition, velocity of sound) and the environmental and base conditions (pres-

sure, temperature).

The type plate data is only displayed here; there is no input possibility in the type
plate display. Entry of the values takes place by entering the parameters of the rele-
vant transmitter devices (chapter "5 Transmitters")

The type plate can also be viewed in the browser under the menu EG Type plate.

EG ID display

Access Line

A= 1
A= 2
A= 3
A= 33
A= 34
A= 35
A= 36

Designation

Device

Official kernel

Application

TCP/IP Eth1

TCP/IP Eth2

DSfG

Location

Figure 61: EE Type plate menu

Value
Family ERZ 2000-NG
Type ERZ 2004
RMG Messtechnik

Official kernel

Version 1.7

Checksum 1792
10-03-2017 09:18:18

Application
Version 1.7.0
Checksum BBE2

4an An AnaT AN o an oan

TCE/IP Ethl

e 10.20.13.71
NM 255.255.255.0
GHW 10.20.13.1

TCE/IP Eth2

ip 160.221.45.110
NM 255.255.0.0
GW 192.168.20.254

DsfG
Entity u2
Address OFF
CRC12 123
Location

Gasl pb
Line 1

Main measurement

Unit Variable

gerTyps

ekTyps

tcpTypsEthl

tcpTypsEth2

dsfgTyps

ortTyps
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2554 Revision

[ Overview I Service I Details I 4 line |Funl:tll:ln5| Archives I Messages I Trend | 1090
|Dra|_:| indicaturlun fly calibration I Type platEIFunctiun testIFreezel
Time 1 [10:55:02 = Narme Vahse tnit  Trend
Time 2 [10:56:02 == [Exam. Time 0,000000 s
Time 3 [11:16:02 = Vol 0,000000 m3
Time 4 |11:17:02 Start Now | ¥ml 0,000000 3
E - Wil 0,000000 m3

Revision run |12IIIIII s [tart Tlmej t M

iakl 0,000000 *100 m3
Prefpost run |ﬁl] 5 Cancel |

El 0,000000 Mwh

Delay IEEI 5 IAt rest

Vo2 0,000000 m3 -~

——

Figure 62: "Revision" sub-menu under "Functions”

The quantities and measurements are recorded and displayed for a defined length of
time in the functional test. The revision is divided into a run-up, the actual test and an
after-run.

Revision process:

1. Enter four times for the three sections of the revision.

2. Click on "Start Time1". Then the revision is run according to the four times. Times
that have already elapsed are highlighted green.

3. The result can be read in the green highlighted table to the right. You can switch
back and forth between the tables for run-up, test and after-run with "Change".

Alternatively, the times for test time, run-up and after-run, as well as a delay time can
be entered. The results of the revision are also saved in archive groups 17 to 20.

The revision can be carried out at the same time in a partner device (ERZ2000 or
ERZ2000-NG) which is connected to the same DSfG bus. For this purpose, the ap-
propriate DSfG address of the partner device must be entered.

75
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FF Function test under running conditions

Access Line Designation Value Unit Vvariable
D 1 Revision status At rest revStat

Q 2 Timestampi  |01-01-197001:00:00 | revStamp1
Q 3 Timestamp2  [01-01-197001:00:00 | revStamp?2
Q 4 Timestamp3  |01-01-1970 01:00:00 | revStamp3
Q 5 Timestamp4  (01-01-197001:00:00 | revStamp4
Q ) Revision run |12(]0 |5 revPrf

Q 7 Pre/post run |EIZII |5 revioriMach
Q 8 Delay |1 |5 revDelay
B 9 Partners address partner

B 10 Partners entity  |Flow comp_entity V| partInst

C 11 Code 1 of partner |9‘3'99' | bpcodel

= 12 Code 2 of partner |9999 | bpcode2

| Enter || Cancel H schedule H Refresh |

Result of function test

Figure 63: Menu FF Revision

In order to receive logical values with appropriate resolution, an adequate test time
must be provided. A few minutes are sufficient for the volume detection via the HF
inputs, because synchronization of the test function with the recording of the volume
frequency takes place. For "slow" inputs, such as interfaces with ENCO or ultrasonic
gas meters, the test time must be sufficiently long to minimize resolution error (1000
seconds). This also applies for the "On-the-fly calibration" function.

The coordinates of the menu in detail:

FFO01 Revision status

FF02 Time stamp 1
FF03 Time stamp 2
FF04 Time stamp 3
FFO05 Time stamp 4
FFO06 Revision run

Shows the current status of the function
(at rest/ running)

Parameter for starting the test process (run-up start)
Parameter for stopping the run-up and starting the test
Parameter for stopping the test and starting the after-run
Parameter for stopping the after-run and the function

Parameter for a relative default of the test time, corre-
sponding to the time between Time stamp 3 and 4
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FFO7 Pre/post run Parameter for a relative specification of the run-up and
after-run time, corresponding to the time between Time
stamp 1 and 2 or 3 and 4

FFO08 Delay Parameter for a wait time before the start with Time stamp 1

There are multiple processes for using the revision function.

Use of the time stamp with manual entry.

If the 4 time stamps are entered, activate the "Start Time1" button. Then the function
starts automatically when the times are reached and stops after the 4th time stamp
has elapsed. The test time, the time for run-up/after-run and the delay are calculated
and adopted from these times. There is also an option for activating an revision di-
rectly by clicking on the "Start now" button. For this purpose, the test time and run-
up/after-run must be specified beforehand.

Use of the time stamp with input via the DSfG from the revisioning PC.

If the 4 time stamps are entered, the function starts automatically after the times are
reached and stops after the expiration of the 4th time stamp. The test time, the run-
up/after-run and delay time have no effect.

Parameterization of the time stamp with entry by means of remote operation
via the browser.

For this purpose, click on the "schedule" button under the table. The 4 time stamps
are calculated from the PC time (not the flow computer time!) and the values for test
time, run-up/after-run and delay. The function starts automatically when the times are
reached and stops after the 4th time stamp has elapsed.

The prior function of the DSfG revision is merged with the official custody transfer
revision. The result of a completed revision can be viewed in the browser.

The summary of the archive cannot be viewed with a representation in the

4 lines of the display and the values must be written down. In addition, the
representation of data elements of archive groups 11, 12 and 13 takes getting
used to.
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Time stamp 1 Time stamp 2 Time stamp 3 Time stamp 4

Pre run

Desig-  19-09-2018 19-09-2018 ; 19-09-2018 19-09-2018 Unit Trend
nation 16:01:26 16:01:36 16:02:36 16:02:46

Vo1 43044.898303 0.326637 43045.224940 1.959824 43047.184764 0.326637 43047.511401
Vm1 43044.898303 0.326637 43045.224940 1.959824 43047.184764 0.326637 43047.511401 m3

Vel 1354410.397590 12.228196 1354422.625786 73.369174 1354495.994960 12.228188 1354508.223148 m3
E1  24540.539483 0.122184 24540.661667 0.733105 24541.394771 0.122184 24541.516955 MWh
Vo2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 m3
Vm2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 m3
Vc2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 m3
E2 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000  MWh

Den 29,081 29,081 29,081 kg/m3
Vsm 431,100 431,100 431,100 m/s
37.4366 37.4366 37.4366
0.92223 0.92223 0.92223
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The center row with 3 columns and the examination heading (bold) is the result of the
revision. The first column displays the initial values, the center column the differences
and averages and the third column the stop values. Run-up and after-run are rele-
vant data depending on the logical examination times.

The revision then delivers usable data if the flow computer runs error-free and does
not change during the examination of the totalizer status (running / at rest). If this is
not the case, the starting and stopping values are not displayed and the lines with the
totalizer statuses are hidden. If, for instance, only the disturbance totalizers are run-
ning, the stationary main totalizers are stored with the difference = 0. For interface
protocols that only send the data in second-long intervals, the test time must be given
more attention (ENCO, DZU). The same also applies for LF inputs.

2.5.5.5 Freeze
[Owerwiew Iﬁervice I Details I 4 line | Functions | Archives I Messages I Trend | 11“

|Drag indicator | on fly calibration I Type plate I Function test |Freeze:

Time last freeze [10.00.2018 11:32:00 | Freeze now |

Freeze table is being built, please wait...

~|

Figure 64: "Freeze" sub-menu under "Functions”

The ERZ2000-NG offers the option of temporarily storing current data for later use.
This is referred to as a freeze. The last quantities and measurements are "frozen"
with the freeze function. First, the ERZ2000-NG reports the recording of all data and
the configuration of the table. This can take several seconds, then the data that was
recorded on the specified date and time.

A freeze is most easily activated by pressing the "Freeze now" button.
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[ Overview I Service IDEtails I4 line | Functions | Archives I Messages I Trend | 11'-“
Drag indicator | on fly calibration | Type plate | Function test @
Time last freeze |19.I]9.2l]18 11:32:09 | Freeze now |

Koo Name Value LAt

ABAS1 Freeze abs.press. Measured value 0.55000 MPa %
ABGZ Freeze abs.press. Input value 0.95 MPa

ACA1l Freeze temperature Measured value 203.15 K

ACAZ Freeze temperature Input value 293.15 K

&051 Freeze Hs Measured value 11.250 kwh/ma3

&052 Freeze Hs Input value 11.25 kwh/m3 -

Figure 65: "Freeze" sub-menu under "Functions”

Figure 66: Menu FC Freeze shows the submenu FC Freeze under "F Test".

FCO01 Time last freeze shows the time of the last archiving, coordinates FC03 to
FCO05 can be used to adjust when and how the freeze function is activated. FC04 de-
fines the freeze time interval over which the data is recorded and archived. In coordi-
nate FC05 Source freeze cont. the corresponding contact input 1 to 8 must be set if
a "Freeze" should be initiated by a contact pulse.

- [m] X
e 8 http://10.20.13.71 * & || Suchen.. ol
a8 ERZ 2000-NG 1
34 ERZ 2000-NG A | RMG Messtechnik ERZ 2000-NG 1.7.0 2013 1.1H Gasl p5 1234567890123456789 19-0¢m
B A Measured values Super user  Developer Fault display M54-1 User lock 1
B{1 B Components
H{0 € Analysis FC Freeze
#{] D Calculated values
{1 E Mode Access Line  Designation Value Unit Variable
B3 F Test D 1 Time last freeze 19-09-2018 11:32:09 frzTime
{3 FA Control panel D 2 Freeze contact OFF ktkFreeze
v
-1 FB On-the-fly calibr. E 3 Freeze mode [Gasday V] frzMode
-3 FC Freeze B 4 Freeze interval 5 frzInterval
-1 FD Computing cycle B 5 Source freeze cont. kzoFreeze
-3 FE calibration sd/Hs | Enter H Cancel H Load defaults || Refresh ‘
-1 FF Function test
{2 FG Hardware test
i Frozen values
83 F1 File system Freeze now, then show results
- FK Boole functions v
F{] G Meter v
[N T = + < 2>

Figure 66: Menu FC Freeze

The selection of how frequently the freeze process is initiated (FC03 Freeze mode)
is:
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Off
Every second
Every minute

No freeze processes are triggered
Freeze in second intervals
Freeze in minute intervals at the start of a minute

81

Every hour Hourly freezing at the start of an hour

Every day Daily freeze at the start of the day

Gas day Freeze is initiated on the specified gas day ("KA27 Gas day") at
the beginning of the specified billing hour ("KA 14 Billing hour").
The billing hour must be specified; day, month and year are speci-
fied automatically.

Cyclical Cyclical freeze in the specified interval (coordinate "FC04 Freeze
interval)

Contact Trigger freeze with a selectable contact input

Manually e.g. Freeze is triggered with button via contact input 2.

Every month Monthly freeze on 1st day of each month

Gas month The freeze is initiated in the specified month (coordinate "KA28
Gas month") at the beginning of the specified billing hour (coordi-
nate KA 14) and specified day (coordinate "KA27 Gas day").
The billing hour and day must be specified; month and year are
specified automatically.

DSfG The "Freeze" is triggered via the DSfG bus.

The freeze results can be displayed in the browser (function under the menu FC
Freeze). They are stored in the blue fields.

Frozen values
Date and time of last freeze : 19-09-2018 11:32:09
AB Freeze absolute pressure

. Freeze measured value for absolute pressure 0.55000 MPa
. Freeze input value for absolute pressure 0.55 MPa

AC Freeze temperature

. Freeze measured value for temperature 293.15 K
.Freeze input value for temperature 293.15 K

AD Freeze superior calorific value

. Freeze measured value for superior calorific value 11.250 kWh/m3
. Freeze input value for superior calorific value 11.25 kWh/m3
AE Freeze standard density

. Freeze measured value for standard density 0.75651 kg/m3
.Freeze input value for standard density 0.75651 kg/m3

Figure 67: Display of the last freeze values
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2.5.6 Archive

The archive entries of all archive groups can be viewed in this screen. The entries
are numbered from "Start" to "End", where the initial value is set to 1. If the index has
reached the maximum buffer depth, the oldest entry is overwritten when a new data
record is generated starting at this point. Then the start index increases by 1 each
time.

Only display is possible on the device; the archive content can also be
exported in the Excel-compatible tsv format with the internet browser.

Transmission of data line-by-line to the Excel-tsv format is also possible.
Consequently, data with the same time stamp (same) line is transmitted before
an update and older data is updated and overwritten as necessary.

Overview ISEWicE I Details I 4 line I Functions | Archives |Messages ITrend | 119D
|AG1 cnt+meas BM1 ¥ | Narme Value  Unit
|19.l]9.2l]18 11:00:00 % * Totalizer BM1 { Corr.vol.meas. 111118 m3
| Search | * Totalizer BM1 { Yol. at base cond. 76810 *100 m3
Start=4717 General DSfG f Own bit string 00000000 b
End=12908 * Totalizer BM1 f Vol. at meas.cond. 111118 m3

Order-No I 12908

' +1 | +10 |+100| +1000 |
' -1 | -10 |-100 | -1000 |
[T autom. refresh

Figure 68: "Archive”

Call-up of archive data

The desired archive group (AG) is selected at the top left. A search time can be en-
tered in the field below it. After pressing "Search", the entry is displayed to the right
with this date and time.

If no entry exists with this time, the next newest data record is displayed.
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Two fields for jumping to the oldest or newest entry are included. The indenture num-
ber indicates the current position, i.e. the index of the displayed entry. Jumps of 1,
1+10, £100 and £1000 positions can be made with the fields below.

The display can be automated so that the last stored value is always displayed. For
this purpose, the last data record (end) must be selected first, then the function "Au-
tom. refresh" must be activated. If the newest data record is not displayed, the check
box is deactivated and meaningless. "End" must be actuated before the automation
is reactivated. The actualization process is displayed with a blinking of the back-
ground color of the check box. In the process, color-coding differentiates between
updating and updating and display of a new data record.

The values in the table can have different background colors:

White Fault-free measurement
IGray " Totalizer/measurement has stopped

T Substitute value
'Green | Fixed value

It is possible to freely define a special archive. The content and recording cycle
can be selected arbitrarily by the user. The complete scope of all measure-
ments and values are available via a selection menu for the storage of data,
comparable to the selection for the current outputs (Figure 69: Free progarm-
mable archive).

Parameterization of the archive content takes place under OU Freee programmable
archive. The appropriate coordinate to be archived must be selected under OU10
Assign. Channel 1 for selection of content. For example, ADO1 is available as a fac-
tory setting; this coordinate is assigned to the calorific value. Any other arbitrary value
can be assigned via a selection menu. Up to 20 coordinates can be assigned in this
manner. Entry for the user code is suitable for access.

The ERZ2000-NG writes the result-controlled (e.g. with incoming and outgoing errors
or with full hours or .. ) totalizer statuses, measurements and messages in its archive.
For this purpose, there are different archives, e.g. for main totalizers, disturbance to-
talizers or special measurements. It also determines the highest values from the
measurements, which are displayed and written to the appropriate archive groups.

The time grids are adjustable with the coordinate OU01 Record cycle:

Off, every minute, every 2" minute, every 3™ minute, every 4" minute, every 5" mi-
nute, every 6" minute, every 10" minute, every 12" minute, every 15" minute, every
20" minute, in minute 30, every hour, every day, gas day, every month, gas month,
on ever freeze cycle and on every change of the gas composition.

The archive depth is 8192 entries.

83
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OU Free programmable archive

Access Line Designation Value Unit  Variable
B 1 Record cycle OFF v fpagZyk
B 10 Assign.Channel 1 = AD0O1 Edit kWh/m3 fpagkl

B 11 Assign.Channel 2 = AEQO1 Edit kg/m3 fpagk2

B 12 Assign.Channel 3 = LB10 Edit m3 fpagk3

B 13 Assign.Channel 4 = LC04 Edit MWh fpagk4

B 14 Assign.Channel 5 = LCO1 Edit *100 m3 fpagks

B 15 Assign.Channel 6 = OC01 Edit fpagke

B 16 Assign.Channel 7 = LBO7 Edit m3 fpagk?

B 17 Assign.Channel 8 = LD0O1  Edit *100 m3 fpagks

B 18 Assign.Channel 9 = LD10 Edit m3 fpagka

B 19 Assign.Channel 10 = LE04 Edit MWh fpagkl0
B 20 Assign.Channel 11 = LEQ1 Edit *100 m3 fpagkll
B 21 Assign.Channel 12 = LE10 Edit m3 fpagkl2
B 22 Assign.Channel 13 = HBO1 Edit kw fpagkl3
B 23 Assign.Channel 14 = HDO1 Edit m3/h fpagkiq
B 24 Assign.Channel 15 = HEO1 Edit m3/h fpagkls
B 25 Assign.Channel 16 = ABD1 Edit MPa fpagkls
B 26 Assign.Channel 17 = ACO1 Edit K fpagki?
B 27 Assign.Channel 18 = ADD1 Edit kWh/m3 fpagkls
B 28 Assign.Channel 19 = AED1 Edit kg/m3 fpagkl9
B 29 Assign.Channel 20 = AED1 Edit kg/m3 fpagk20
D 30 GOQ trigger 00000000 hex gbhTrigger
D 31 GQ trig. pattern 00000000 hex gbhTrgPatt

| Enter || Cancel || Load defaults || Refresh |

Figure 69: Free progarmmable archive

Assignment to the archive:

4 control totalizers, 8 special measurement values and 6 special totalizers can be
stored in Archive 10. Archive group 16, in which the free inputs can be stored, can be
hidden in menu ID DSfG entity recording with "no" for the retrieval software with
coordinate ID04 AG 16 Visible.

Deletion of archives, log books, change buffer, etc.

In menu E Mode, sub-menu EM Erasing procedures (Figure 70: EM Erasing proce-
dures menu), archives, log books, etc. can be deleted. As a Super user (see chapter
2.3 Access protection for data and settings) the coordinates EM10 Clear log, EM11
Clear changes, EM12 Clear archive (DSfG archive of the flow computing and regis-
tration instance, as well as the DSfG log book), EM13 Hour/day reset (DSfG Archive
for the highest load), EM14 Drag indic. reset (max and min values of all drag point-
ers, values are set to the current values), EM15 accuracy test init (operating point
testing) and EM16 Clear exceptions are activated.
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EM Erasing procedures

Access Line Designation Value Unit Variable

Y 10 Clear log No logbCir
Y 11 Clear changes No pchgClr
Y 12 Clear archive No arvClr

Y 13 Hour/day reset No STReset
Y 14 Drag indic. reset No MnMxClr
Q 15 accuracy test init revCir

Y 16 Clear exceptions No excClr

|

Enter || Cancel || Load defaults H Refresh |

Figure 70: EM Erasing procedures menu

Further details about the archive are provided in the appendix C) Archive assign-
ment, depth and identification.

2.5.7 Alarm, warning message

| Overview I Service ] Details I 4 line I Functions l Archives Messages lTrend |

Status [No | Time [ Text

inactive W47-1 20.09.2018 12:26:09 Flow rate at measurement conditions e...
inactive W47-5 20.09.2018 12:26:09 Volumetric flow rate at base condition...
5 AD3-1 20.09.2018 14:22:00 Absolute pressure below lower alarm limit
20.09.2018 14:22:00 Absolute pressure below lower warnin...
HO7- 0.09.2018 15:11:18 Inconsistent parameterization, carbon ...
e M54-0 09.2018 10:37:47 Calibration lock is open

Figure 71: "Messages”

All messages that have taken place since the last deletion are displayed in different
colors in this field:

Red Pending alarms, i.e. faults of the custody transfer functions that
result in counting in the disturbance totalizers. General alarms are
identified with "A"; internal computer errors are identified with "R".

Yellow l Current warnings, identified with "W", that refer to an error of a
non-custody-transfer function. The main totalizers continue to run.
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Light blue

Turquoise

Gray

LED status:
blinking /
continuously

Notices ("H") of implausible parameterization or potentially faulty
operating statuses. The notices can be converted to warnings and
vice versa under coordinate JAO7.

Messages ("M") normal operating statuses, e.g. "User lock is
open".

Alarms or warnings that are temporary, have not been acknowl-
edged, but are no longer present.

Warning and alarm messages are displayed by a yellow (warn-
ing) and a red (alarm) LED on the front side of the device. The
blinking LED indicates an active message. If a continuous light

illuminated is present, the warning (alarm) is no longer present, but the

message has not been deleted yet. If multiple messages are
pending simultaneously, the blinking status has priority.

Relay closes  The warning relay and/or alarm relay closes in parallel.

If single-value and double-value messages are differentiated between; a single-value
message appears and then is pending permanently, the two-value message is al-
ways present, but with interruptions. There is only one status for single-value mes-
sages: "Message is active"; the active status for these messages remains in effect
until acknowledgment. The warning or alarm relay is energized if a (or multiple) mes-
sage(s) occurs (occur) and reset if no messages are present. The relays remain ac-
tive for single-value messages until acknowledgment.

All messages that have not been acknowledged are shown in the display. With "De-
lete", the no longer pending alarms and warnings and all other messages are deleted
from this display. With "Delete", the relevant LEDs are also deleted, if no alarm or
warning is pending. However, the deleted messages are stored in the log book (ar-
chive group 21). If no events are pending, the following text appears: "no errors".

The "Message" tab is displayed in the color of the error having the highest value if
you are in other menus / screens.

Warning and alarm messages can also be acknowledged with a contact input. As-
signment takes place with coordinate JA31 SRC error quit ctc
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JA Fault messages

Access Line

D 1
D 2
D 3
D 4
D 5
E* 6
B 7
Q 8
D 9
D 28
A= 29
D 30

B 31

Designation Value Unit Variable
Current messages M54-0 Calibr. lock actErr
Accumulated msgs M54-1 User lock cumErr
No. of alarms 0 alarmAnz
No. of warnings 0 warnAnz
No. of notes 1 hinweisAnz
Computer fault rechnerErr
Notes hinweis
Fault ackn. flag l:l errorQuit
Current messages M54-0 Calibr. lock acterr 2

- 1
Bits flux control 0000 hex spoeth
Vm-Alarm 0 midVBErr
Error quit contact OFF ktkEquit

Src error quit ctc OFF v

ﬁ” Cancel || Load defaults || Refresh |

Figure 72: Acknowledgment of alarms and warnings

2.5.8 Trend

kzoEquit

 Overview ] Service [ Details I 4 line I Functions I Archives ] Messages‘ Trend I 139"
IVolumetric flow rate at base conditions V| m3/h Min/Max total Zoom: E
(=]
=
(=]
o~
=

417.23
B e I e
. —— _’\_'/,-’
(=)
S
(=)
(=)
=t
13:18:46 19.09.2018 13:23:46 13:26:46

Overview

Figure 73: "Trend”

The trend screen offers the option of graphical representation the time curve of a se-
lectable value. For this purpose, a value and/or a position of the list must be selected
in the upper part of the screen (Temperature, measured value, Absolute pressure,

measured value, standard density, measured value, Density, measured value, Supe-
rior calorific value, measured value, Carbon dioxide, normalized molar fraction, Nitro-
gen, normalized molar fraction, Hydrogen, normalized molar fraction, Volumetric flow
rate at base conditions, Energy flow rate, measured value), to which a numerical val-
ue and unit are assigned. Assignment takes place in TA Trend block based on the

coordinate designation (Figure 74: Menu TA Trend block).
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Value changes over time are displayed after activation of the trend screen. This sta-
tus is recognizable in that the time displayed runs under the x-axis and the graph
moves in the past to the left.

It is possible to view the time curve in front of the displayed time range and to zoom
in on the value range:

e The value of the measurement variable can be decreased or increased. The y-
axis is scaled automatically for the first representation. A zoom function (top right)
can be activated to increase or decrease the display in intervals. The value range
of the displayed value is shown.

e The scaling of the time axis is permanently specified.

e By swiping right on the touch screen, the past can be retrieved. This status is rec-
ognizable in that the time displayed is stationary under the x-axis and the graph
does not move independently.

e The view of the past extends up to one hour.

TA Trendblock

Access Line Designation Value Unit Variable
B 1 Recording 1 = AC01 Edit K trendbll
B 2 Recording 2 = AB0O1 Edit MPa trendbl2
B 3 Recording 3 = AE01  Edit kg/m3 trendbl3
B 4 Recording 4 = AGO1 Edit kg/m3 trendbl4
B 5 Recording 5 = ADO1 Edit kwh/m3 trendbl5
B 6 Recording 6 = BBO1 Edit mole% trendbl6
B 7 Recording 7 = BDO1 Edit mole% trendbl?
B 8 Recording 8 = BCO1 Edit mole% trendbl8
B 9 Recording 9 = HDO1 Edit m3/h trendbl9
B 10 Recording 10 = HBO1 Edit kw trendbl10
B 11 erase trend Mo W deltrend

| Enter || Cancel || Load defaults || Refresh |

Figure 74: Menu TA Trend block

The trends can be recorded in the trend block for various parameters which can be
assigned by clicking on edit.

2.5.9 Maximum load

The screen display enables the display of various maximum loads via browser. They
are found in menu P Maximum load. The following displays are provided:
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2.5.9.1

PB Maximum load display, maximum hourly value of the day
PB Maximum load display, maximum hourly value of the day

Access Line Designation Value Unit Variable
D 1 Max. hour/day Maximum load tagStd hb
D 10 Uncorr.vol.meas. 0m3 tagStd vu
D 11 Time unc.vol.meas. DD-MM-YYYY hh:mm:ss ztagStd wvu
A= 12 Vol. at base cond. 0 *100 m3 tagStd vn
A= 13 Time vol.base DD-MM-YYYY hh:mm:ss ztagStd wn
A 14 Quantity of energy 0 Mwh tagStd e
A= 15 Time energy DD-MM-YYYY hh:mm:ss ztagStd e
D 16 Mass 0 *100 kg tagStd m
D 17 Time mass DD-MM-YYYY hh:mm:ss ztagStd m
D 18 Corr.vol.meas. 0m3

D 19 Time corr.vol.meas. DD-MM-YYYY hh:mm:ss

89

Figure 75: Menu PB Maximum load display, maximum hourly value of the day

Menu PB Maximum load display, maximum hourly value of the day is purely a

display menu.

For a simple check, the smallest time unit for the highest load is displayed as one
minute. The highest load determination of hour, day and month values takes place on
this basis. Without running a separate buffer in time lapse, it is possible to check the
highest load with the original data. A test cycle of one hour is reduced to one minute,

etc.

The following menus have a similar structure and are not explained further.

PC Maximum load display of the maximum hourly value of the month
PD Maximum load display of the maximum hourly value of the year
PE Maximum load display of the maximum dayly value of the month
PF Maximum load display of the maximum dayly value of the year
PG Maximum load display of the maximum minute value of the hour

The residual quantities not included in the preceding menus are displayed in menu

PH Current maximum load quantities.
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2.6 Time system

The general displays and parameters are located in menu KA Times. All displays
and parameters required externally for the time signal are displayed in KB Clock
generator when the ERZ2000-NG is the source for the time signal. All displays and
parameters required for reception of the signal are required in KC ext. time signal.

The time system consists of a battery-buffered, quartz-controlled real-time clock
module (RTC). This provides the basic time for the ERZ2000-NG.

2.6.1 KA Times and time settings

The settings for the time and date specifications take place in menu KA Times in
coordinate KA01 Date and time (Figure 76: Menu KA Times). The user lock must be
open for adjustment.

KA Times

Access Line Designation Value Unit WVariable
P 1 Date and time Edit now

D 2 uTcC 19-09-2018 12:24:22 utc

D 3 Diff. to UTC 7200 s gmtoff

D 4 Day of the week Wednesday WochenTag
D 5 Date and time 19-09-2018 14:24:07 now 2

D 6 Time zone DSFG =3 tzone

D 7 Time zone change 25-03-2018 03:00:00 tzoneChg

D 9 MNo. Ajax Conn. 1 actAjaxConn
T 13 Time zone Edit tzoneinfo

B 14 Billing hour |15 h  gasHour

T 15 Time event mode timeEvtMode
D 27 Gas day start 18-09-2018 15:00:00 gasDayBeg
D 28 Gas month start 01-09-2018 15:00:00 gasMonBeg
D 29 Gas year start 01-01-2018 15:00:00 gasYeaBeg
D 30 date of local time 19.09.2018 now Datum
D 31 time of local time 14:24:23 now Zeit

‘ Enter H Cancel || Load defaults H Refresh |

Figure 76: Menu KA Times

The entry can be activated with "Edit". When "Edit" is clicked, a menu Figure 77: Ad-
justment of date and time appears to adjust the date and time:
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Access Line Designation Value Unit Variable
P 1 Date and time [19-092018 142743 |  now

| Enter || Cancel || Take PC time |

Figure 77: Adjustment of date and time

The desired date and time can be written directly into the field. The values are
checked for plausibility and adopted with "Entries". If necessary, the PC time can be
adopted directly (by clicking).

The internal real-time clock (RTC chip) of the ERZ2000-NG is operated with the
world time UTC KA02 UTC. Consequently, the current location time KAO1 Date and
time is calculated and displayed with the offset according to the adjusted time zone.
Like above, a menu is opened by clicking on KA13 Time zone in order to select a
time zone. All time zones worldwide are available options.

Access Line Designation Value Unit Variable
T 13 Time zone |W. Europe Standard Time V| tzoneinfo
E C | LAnsriaatns Sieedand T
| nter || ance | LFS Eadieen Standed T -
LES Meinimnin Standand Temda
UTC

‘W isrsoariedy Staraiard Tima
Wiasdnvoasiok Standard Teres

W, Mumstaka Standadid T

W, Cartrall Adeezn Standasd Terss

Ao Pllaraland
Wil Adis Sinndesd T
YWnst Pacilo Standsrd Tima
akstsk Standard Time
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Figure 78: Setting the time zone
The desired time zone can be selected and entered.

Examples:
UTC+1 means GMT+1 and corresponds to winter time in central Europe
UTC-1 means GMT-1 and corresponds to the time zone west of Greenwich

With selection possibilities corresponding to UTC+x, no summertime changeover is
carried out, such as with "UTC+1". With all other selection options, e.g. "W. Europe
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Standard Time", the summertime changeover is activated automatically, on the con-
dition that there is a statutory regulation for the time zone.

Examples for time zone adjustment and for deactivation of summertime changeover.

Germany
e With summertime changeover
KA13 Time zone = "W. Europe Standard Time"
KAO03 Diff. to UTC = "3600 s"
(corresponds to +1 hour; plus an additional 3600 s during summertime)
e Without summertime changeover
KA13 Time zone = UTC+1
KAO03 Diff. to UTC = "3600 s" (corresponds to + 1 hour)

Israel
e With summertime changeover
KA13 Time zone = "Israel Standard Time"
KAO03 Diff. to UTC = "7200 s"
(2 hours, plus an additional hour during the summertime)
¢ Without summertime changeover
KA13 Time zone = "UTC+2"
KAO03 Diff. to UTC = "7200 s" (2 hours)

Paraguay
e With summertime changeover
KA13 Time zone = Paraguay Standard Time
KAO03 Diff. to UTC = "-14400 s" (plus one hour during the summertime)
e Without summertime changeover
KA13 Time zone = UTC-4
KAO03 Diff. to UTC = "-14400 s"

Additional information is available online: www.weltzeituhr.com.

Procedure for adjusting the time
1.1 am in Butzbach and my watch shows the correct local time.
2. The time zone KA13 of the computer shows "W. European Standard Time".
3.1 enter the time in the computer.
4. The computer now shows the correct local time in Germany.
5. The destination country is Afghanistan.
6.1 change the time zone KA13 to "Afghanistan Standard Time".
7. The computer now shows the correct local time in Afghanistan.
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2.6.2 KB Time contact signal to external devices
KB Time contact signal to external devices

Access Line Designation Value Unit Variable
D 1 Time contact Os zKtk

B 2  Time cont. duration |5 | s zKtklen
B 3  Time cont. mode zKtkMod
D 10 Medbus year 2018 giayy

D 11  Modbus month 9 giaMo

D 12 Modbus day 19 giaDD

D 13 Modbus hour 14 giaHH

D 14 Medbus minute 36 giaMI

D 15 Modbus second 26 giasSs

D 20 DSfG time 1537367786 s DSfGZeit
E™* 21 DSfG sync.source zDsfgQll
D 30 UTC FC BIOS 19-09-2018 12:36:25 utcFch

| Enter || Cancel || Load defaults || Refresh |

Figure 79: Menu KB Time contact signal to external devices

The ERZ2000-NG can issue a time contact pulse in order to synchronize other de-
vices. For this purpose, the length of the pulse can be adjusted in KB02 Time cont.
duration and the frequency in which the pulse is generated can be adjusted in KB03

Time cont. mode ("off", "every minute", "every 30 seconds", "every hour", "every 30
minutes”, "every day", "gas day", "every month", "every year", "gas month" and "gas
year"). The contact output is also assigned (see chapter 3.1.7.2 Output characteris-
tics). The polarity must be adapted if necessary. If KB21 DSfG sync. source is "on",

the computer generates an attention telegram Z for DSfG time synchronization.
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26.3 KC

external time signal

KC External time signal

Access Line Designation Value Unit Variable
Sync.mode input |OFF V| zeitSyncMode

T 2  timesync.tolerance |2 | s  syncZul

Ele 3 Time sync. rule tsetMode

B 4 Retrigger success |9E}OOD | s ptbOk

B 5 Retrigger fault |3DO | 5 ptbMok

Q 6  PTB trigger o |s  ptbcall

D 7 Clock free wheel 13752 s freiLauf

B 10 Phone: PTB (0531512038 | ptbNumber

A= 20 Time sync.contact OFF ktkSyncClk

E™* 21 Source time contact kzoSyncClk

I 30 GPS-time (UTC) 01-01-1970 00:00:00 gpsTime

I 31 Time telegram OFF gpsStrg

B 40 time server |ptblim92.pth.de | timeSrv

B 41 time serv. protocol tsrvtyp

B 42  Metwork interface timeBind

D 50 Reference timediff -174 5 refzDif

B 51 Reference hour |14 | refzHH

B 52 Reference minute |3? | refzMI

B 53 Reference second |23 | refzsSs

M 60 Modb.sync year 0 modwYY

M 61 Modb.sync menth 0 modwMO

M 62 Modb.sync day 0 modwDD

M 63 Modb.sync hour 0 modwHH

M 64 Modb.sync minute 0 modwMI

M 65 Modb.sync second 0 modwSS

M 66 Modb.sync trigger 0 modwTimTrig

| Enter || Cancel || Load defaults || Refresh |

Figure 80: Menu KC external time signal

Coordinate KC01 Sync mode input determines the source and interpretation of ex-
ternal time synchronization. The following options are available:

Off

DSfG

Full minute

In second 30

Full hour

In minute 30

PTB time service
Network timeserv.

Time synchronization is only expected and accepted via DSfG.
The time contact takes place on the whole minute

The time contact takes place on the half minute

The time contact takes place on the whole minute

The time contact takes place on the whole minute

Time is supplied from PTB

Time is supplied from a network
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Network SNTP Time is supplied from SNTP

GPS 170 Time is supplied GPS
To reference time Time is supplied from a reference
Modbus Time is supplied from Modbus

The following applies for the time contact options:
e Synchronization takes place on the rising flank.

e Polarity can be changed with NT04 Inverter mask of the contact inputs. The
computer time is changed on the next whole/half minute or whole/half hour,
depending on the setting.

Any time synchronization via DSfG is ignored in these cases.

The KC03 Time sync. rule defines criteria for whether the time of the converter can
be adjusted via external timers (e.g. DSfG radio clock, external contact).

Always The clock is always set.

PTB Criterion (strict) Automatic adjustment of the time — with closed cali-
bration switch — can take place with the adjustment is
within a time window of +/- 20 seconds, but no more
than once per day.

When the calibration switch is open, any arbitrary en-
tries are possible.

PTB Crit. light Automatic adjustment of the time takes place accord-
ing to the strict PTB criterion, but, additionally if:

» User access (password) is open.

» After a restart of the computer and the first syn-
chronization has not taken place yet.

» The clock has been incorrect for more than 59
minutes and 40 seconds.
(e.g. adapted summertime/wintertime changeover)

» After manual time adjustment and the subsequent
synchronization has not taken place yet.

» e.g.to test if automatic synchronization works by
consciously adjusting the clock incorrectly.

The clock module can be synchronized with a superordinate timer via coordinate
KC21 Source time contact (external synchronization input). Depending on the ac-
cess authorization, the internal time basis can be changed with the keyboard or DSfG
interface.
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PTB Time service

If telephone access with MODEM is available, ERZ2000-NG can use the PTB Time
service with its integrated DFU and thus synchronize its clock (and the clocks of all
bus participants). The following setting is made in menu KC Externl time signal:

KCO01 "PTB Time service"
Sync.mode Input

KC10 Phone: PTB 0531512038
Telephone number of the PTB; depending on the internal tele-
phone network, it may be necessary to add an additional lead-
ing "0" (without blank space)

KCO06 PTB trigger The remaining time in seconds until the ERZ2000-NG calls the
number specified above automatically is indicated here.

KCO05 The time that the device waits before calling again if, for exam-
Retrigger fault ple, the number is busy
Example:

Trigger by hand: Overwriting of the displayed remaining time with entry of the number
2 means a call takes place after 2 seconds. If the call was successful and a plausible
time was "heard", the value in KCO06 is set to 90,000 seconds, i.e. the next call at-
tempt takes place in 25 hours. If the number was busy or the time was not plausible,
the value in KC05 (e.g. 300 seconds) applies and the ERZ2000-NG counts down to 0
and then attempts to call again.

The time is synchronized once per day in the PTB-compliant operating mode PTB
criterion. With coordinate "KC03 Time sync. rule" there are 3 operating modes for this
purpose:

PTB criterion The synchronization window is +/-20 seconds

PTB criterion soft +/-20 seconds, like above,
plus correction of an adjusted summertime changeover

Always Each time sync telegram is evaluated and adopted

With PTB criterion and PTB criterion soft, the synchronization window is +/- 20
seconds.

With greater deviations, the clock is no longer synchronized!!

This applies for synchronization via the synchronization input and the syn-
chronization telegram (DSfG bus).
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There is an additional option to connect GPS reception modules of any manufacturer
to the COM 5 (modem) interface. The ERZ2000-NG recognizes the following proto-
cols:

- NMEA 0183

- Meinberg standard

- SAT standard

- Uni Erlangen

- ABB SPA

- Computime and RACAL.

A reference time can also be synchronized. This can be parameterized with coordi-
nates KC51 Reference hour, KC52 Reference minute and KC53 Reference sec-
ond. The process is triggered via a contact input which can be selected with coordi-
nate KC 21 Source time contact.

Timeserver network
If a time server is known, synchronization can take place via the network.

The following must be observed:

The IP address of the time server must be entered in coordinate KC40 Time server
37/123, e.g. 192.53.103.104, corresponding to the internet address ptbtime2.ptb.de
of the PTB time server. The IP address can be determined by pinging
ptbtime2.ptb.de. The protocol of the time server is adjusted in KC41 Time serv. pro-
tocol, e.g. connection type "UDP" of the PTB time server or "TCP".

The IP address of the local gateway, e.g. 192.168.20.254 of the standard gateway of
RMG Beindersheim can be determined with ipconfig. If an internet address is entered
in KC40 server Port 37/123, a domain name service must be activated in order to
implement a conversion to an IP address. Please select Ethernet connection 1 or 2 in
coordinate KC42 Network interface, depending on your choice (see chapter 3.1.4
Data interfaces).

The IP addresses for the Domain Name Service, i.e. DNS of the telecom are found in
menu IA TCP/IP network.

After a change of network settings, the network of the ERZ2000-NG must be
switched off and on again for the settings to take effect.
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GPS170
Synchronization takes place with a GPS reception module on COM 5. The following

protocols are supported:
Meinberg Std., NMEA, Computime, ABB SPA, Uni Erlangen, SAT, Racal.

2.6.4 KD Plausibility
KD Plausibility controls of time

Access Line  Designation Value Unit Variable
D 1 Seconds since start 16136 s rtcSeks

D 3 Base timer 16143.0114 = baseCpuDif
D 7 Time check 7.0114 s timCheck
D 8 Skipped seconds 55 seclump

D 9 Time fraction 16177 s timZwk

D 10 Time counter 985915 5 timRest

Refresh

Figure 81: Menu KD Plausibility

The ERZ2000 has 2 clocks - a long-term clock (hh:mi:ss /hours:minutes:seconds/
DD:MO:YY / day:month:year/) and a short-term clock that can be calibrated. The
short-term clock is used for totalizer integration for effective pressure computers, cal-
ibration on the fly and operating point testing and frequency measurement.

Both clocks have individual clock drift. Over a period of 1.2 million seconds (KD01),
the long-term clock runs 85 seconds (KDO07) faster than the short-term clock.
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3 Electrical connections

3.1.1 Equipment variants

The assignment of the connection terminals of the ERZ2000-NG is essentially speci-
fied by the compact configuration. However, there are reserves, because a different
definition of the terminal assignment is necessary depending on additionally installed
extension modules. The positions of the extension boards and assignments for the
plug strips are specified in the additional data sheet for the device. The unoccupied
slots can be optionally equipped with the following extension boards:

DSfG board for flow corrector and registration instance and DSfG
control station

Ex isolation board for volume (measurement and comparison), Vc, p and
T with 4..20mA or HART

HART board for 3 transmitters or as a double circuit board with up

to 6 transmitters

Frequency meas- for density transmitters with a density conversion
urement board 5..8

The modules that are used are recognized automatically by the ERZ2000-NG. The
menu EH Module assembly shows the modules recognized by the system and in-
serted. Therefore, the menu is provided as information for automatic recognition or
troubleshooting. This information is important for the assembly of device combina-
tions in the factory or for equipping modules at a later time.
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EH Module assembly

Access Line Designation Value Unit Variable

=S i Mod. 1A should be COM2+4-card miASoll

I 2 Mod. 14 assembly Passive miASted:

I 3 Mod. 14 Id 1] miAkKenn

I 4 Mod. 14 varsion 0.00 milAVer
100 I 5  Mod. 1A status 1 0000 hex miASti

I & Mod. 14 status 2 0000 hex milASE2

I T Mod. 14 status 3 0000 hex milASE3

I B8 Mod. 14 status 4 0000 hex milASts

S i1  Mod. 1B should be Unknown miBSoll

I 12  Mod. 1B assembly Unknown miBSteck

I 13 Mod. 1B Id i miBKenn

I 14 Mod. 1B varsion .00 miBVer

I 15 Mod. 1B status 1 0000 hex miBStl

I 16 Mod. 1B status 2 0000 hex milBSt2

I 17  Mod. 1B status 3 0000 hex miBSt3

I 18 Mod. 1B status 4 0000 hex miBSt4

b= 21 Mod. 24 should be Unknown m2ASoll

I 22  Mod. 28 assembly Unknown m2ASteck

I 23 Mod. 24 Id u] m2AKenn

I 24  Mod. 2A version 0.00 m2AVer

I 25 Mod. 28 status 1 0000 hex m2ASt]

I 26  Maod. 24 status 2 0000 hex m2ASE2

I 27  Maod. 24 status 3 0000 hex m2ASEs

I 28 Mod. 24 status & 0000 hex m2ASkS

b= 31 Mod. 2B should be Unknown m2BSoll

I 32 Mod. 2B assembly Unknown m2BSteck

I 33 Mod. 2B Id u] m2BKenn

I 24 Mod. 2B version 0.00 m2BVer

I 35 Mod. 28 status 1 0000 hex m2BStl

I 36  Mod. 28 status 2 0000 hex m2BSt2

I 37  Maod. 2B status 2 0000 hex m2BSt3

I 38 Mod. 2B status 4 0000 hex m2BStd

= 41 Mod. 34 should be Exi-card m3ASoll

I 42 Mod. 3& assembly Active maaSteck

I 43 Mod. 3A Id 300 maAKenn

I 44 Mod. 3& version 1.10 m3AVer

I 45 Mod. 34 status 1 0000 hex m3ASEl

I 4& Mod. 3A status 2 0000 hex m3ASER

I 47  Mod. 3A status 3 0031 hex m3ASE3

I 48 Mod. 3A status 4 0297 hex m3ASkd

I 4% Mamur status M3A 0004 hex pnamstl

=S 51 Mod. 2B should be Unknown m2BSoll

I 52 Mod. 2B assembly Unknown m3BSteck

I 53 Mod. 3B Id 1] m3BKenn

I 54 Mod. 3B version .00 m3BVer

I 55 Mod. 3B status 1 0000 hex m3BStl

I 5& Mod. 3B status 2 0000 hex mIBSER

I 57 Maod. 3B status 3 0000 hex m3BSt3

I 58 Mod. 3B status 4 0000 hex m2BStd

I 5% Mamur-status M3B 0000 hex namst2

Figure 82: Menu EH Module assembly
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"COM 6 + 7" is not displayed in coordinate EH Module equipment.

Device rear wall 101
Since the ERZ2000-NG has a universal configuration, there are more connection

terminals that required by the typical device (e.g. a status flow computer). There is a
standard assignment of terminals that always use the first pins in consideration of
numbering. Additional pins are reserves and/or can be assigned by means of soft-

ware. Therefore, it is also possible to connect the pressure transducer to one of the

free reserve inputs and select it by means of software.

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 |
— 1o o o o o o o o 0 o
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3|3 ||az+ | 3|3 [[as+ | 3|3 [|ato | 3|3 [|sz+ | 3|3 [fze [3]03 [1se |23 [{e2+ | 2| ||e7+ |3 3O
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Figure 83: Rear wall of the ERZ2000-NG

3.1.2 Configuration of connections

Some basic settings must be configured prior to commissioning and parameteriza-
tion. They are located in Menu EIl Configuration.
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EI Configuration

Access Line Designation Value Unit Variable

102

B 4  No.of cur.outputs |4 | iQutAnz
B 5 Mo. cont.outp. |E- | kQutAnz
B &  No. pulse outputs |4 | pOutAnz
B 7  No. of frg.outputs |1 | fOutAnz

W* 9 Quartz meas. CPU [29491200 |Hz  cpuQuarz

B

8 W

B 16 Drag indic. active shzWatch
B 17 Means active miw\Watch
B 18 Show base values orgWatch

B 1%  Flow warn.lim.act. wwtiWatch
B 20 Comp.warn.lim.act. woldWatch
B 21  Cur. outputs check SaCtrl

W* 22 ADCref. voltage  [2500.00 |mv  adcvref
W* 23 FRref cur.measurem. |-I|3ﬂﬂ |Dhm I Ref

W* 24 Rref PT100 meas. |274.00 |Ohm PT100 Ref
W* 25 Rref PT1000 meas. |3000.00 | Ohm PT1000_Ref
W* 26 Rref KTY measurem. [32£0.00 |Ohm KT _Ref

B 27 Drag indicator mode momxMod
B 28 Analyt. assessment apxWatch

B 38 Dead man button |1ﬂ |5 wdogSel

B 39  Boot delay 8 |s  bootdelay
| Enter || Cancel || Load defsults || Refresh |

Figure 84: Menu EI Configuration
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The number of inputs and outputs to be connected is entered in coordinates EI01 to
El07. The ERZ2000-NG only enables and activates according to what is specified
here. EI08 and EI09 contain the factory settings of the quartz frequency, which
should not be changed.

It is important for the calculation of current linearities to enter the actual lower and
upper values for the reference sources in coordinates EI10 to EI13.

With coordinates El14 to EI20, the specified functions and warnings can be activated.
El14 activates the supervision of gradient for all measured values. For example, to
find out if the pressure increases or decrease faster than expected. EI17 activates
the calculation of average values (minute, hour, day, month). EI18 displays a meas-
ured value before it is controlled by alarm limits and probably replaced by default val-
ue.

Coordinates EI22 to EI26 contain reference values for temperature measurement;
they must not be changed.

In EI27 Drag indicator mode, the drag pointer must be set to the source value (for
conversion of measurement) or base value (original measurement). Generally,

El28 Analyt. assessment is deactivated. EI28 AGA8 (1985) describes a method to
approximate a complete gas composition (mol-% of methane, ethane, ... hexane) out
of gross values (calorific value, standard density, carbon dioxide, nitrogen, hydro-
gen). The method works astonishingly well but isn’t in use generally. The source to
be used must adjusted in EI29 Vol.freq. source; selection: "off", "f1/f2" or "f3/f4".
There is more information about EI30 in chapter 7.4.2 DB Calculation according to
AGA10/Helmholtz ISO20765-1:2005. You may activate here a comparison between
calculated speed of sound and measured speed of sound (e.g. from a ultrasonic me-
ter).

The required number must be adjusted in EI31 and EI32.
Coordinates EI33 (EI34, EI35 and EI36) assign sources (on the Ex board) to the fre-

quency inputs 1 and 5 (2 and 6, 3 and 7 and 4 and 8). EI37 defines the input for the
encoder totalizer on the Ex board.
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Manual ERZ 2000-NG - EN09 - October, 11" 2023



3 Electrical connections RMG

3.1.3 Terminal assignment

Connection of supply voltage: Figure 83: Rear wall of the ERZ2000-NG (bottom
left)

X16 24V DC Fuse F1=2A 1.0A 24 W

104 —-10% / +15% Typical power con- Max. output
sumption (depending

on equipment)

ERZ2000-NG without external Ex- separator stage Ex1-NAMUR-2 / V1 or V2

X1 Terminal 1 Transistor output 1 +
Terminal | 2 Transistor output 1 -
Terminal | 3 Transistor output 2 +
Terminal | 4 Transistor output 2 -
Terminal | 5 Transistor output 3 +
Terminal | 6 Transistor output 3 -
Terminal | 7 Transistor output 4 +
Terminal | 8 Transistor output 4 -
Terminal | 9 Alarm contact + semiconductor rel. poled, NC
Terminal |10 Alarm contact — semiconductor rel. poled, NC
X2 Terminal 1 Transistor output 5 +
Terminal | 2 Transistor output 5 -
Terminal | 3 Transistor output 6 +
Terminal | 4 Transistor output 6 -
Terminal | 5 Transistor output 7 +
Terminal | 6 Transistor output 7 -
Terminal | 7 Frequency output + (higher prio) or transistor output 8 +
Terminal | 8 Frequency output - (higher prio) or transistor output 8 -
Terminal | 9 Transistor output Warning message +
Terminal [10 Transistor output Warning message -
X3 Terminal 1 Pulse output 1 + Dispatcher or counter pulse
Terminal | 2 Pulse output 1 - Dispatcher or counter pulse
Terminal | 3 Pulse output 2 + Dispatcher or counter pulse
Terminal | 4 Pulse output 2 - Dispatcher or counter pulse
Terminal | 5 Pulse output 3 + Dispatcher or counter pulse
Terminal | 6 Pulse output 3 - Dispatcher or counter pulse
Terminal | 7 Pulse output 4 + Dispatcher or counter pulse
Terminal | 8 Pulse output 4 - Dispatcher or counter pulse
Terminal | 9 Reserve 2nd input for Vo with external separator stage +
Terminal |10 Reserve 2nd input for Vo with external separator stage -
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X4 Terminal | 1 Current output 1 +

Terminal | 2 Current output 1 -

Terminal | 3 Current output 2 +

Terminal | 4 Current output 2 -

Terminal | 5 Current output 3 +

Terminal | 6 Current output 3 -

Terminal | 7 Current output 4 + 105
Terminal | 8 Current output 4 -

Terminal | 9 Input for Vo with external separator stage +

Terminal |10 Input for Vo with external separator stage -

X5 Terminal| 1 Curr. input1, active or passive, pol. see connection examples e
Terminal| 2|Curr. input 1, active or passive, pol. see connection examples
Terminal| 3|Curr. input 2, active or passive, pol. see connection examples
Terminal| 4 Curr. input 2, active or passive, pol. see connection examples
Terminal| 5/ Curr. input 3, active or passive, pol. see connection examples
Terminal| 6 Curr. input 3, active or passive, pol. see connection examples
Terminal| 7 PT 100/500/1000 # 1 supply ++ standard connection
Terminal| 8/PT 100/500/1000 # 1 sense + standard connection
Terminal| 9 PT 100/500/1000 # 1 sense - standard connection
Terminal | 10 PT 100/500/1000 # 1 supply - - standard connection

X6 Terminal| 1 Curr.input4, active or passive, pol. (see connection examples)
Terminal| 2|Curr.input 4, active or passive, pol. (see connection examples)
Terminal| 3|Curr.input 5, active or passive, pol. (see connection examples)
Terminal| 4 |Curr.input 5, active or passive, pol. (see connection examples)
Terminal| 5|Curr.input 6, active or passive, pol. (see connection examples)
Terminal| 6| Curr.input 6, active or passive, pol. (see connection examples)
Terminal| 7| Curr.input 7, pol. opposite 1-6, or reserve PT 100*

Terminal| 8|Curr.input 7, pol. opposite 1-6, or reserve PT 100*
Terminal| 9 Curr.input 8, pol. opposite 1-6, or reserve PT 100*
Terminal | 10| Curr.input 8, pol. opposite 1-6, or reserve PT 100*

* X6: Whether the terminals are reserve PT 100 or current input 7 and 8 can be
determined by the hardware coding (jumper).

Factory setting: Current input 7 and 8.
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X7

X8

Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

QOWoo~NOOGOP,WN -~

-

Volume input
Volume input
Volume input
Volume input

QOWoo~NOOP,WN-=-

—_—

Signal input 1 + , assignment takes place with software
Signal input 1 -, assignment takes place with software
Signal input 2 + , assignment takes place with software
Signal input 2 -, assignment takes place with software
Signal input 3 + , assignment takes place with software
Signal input 3 -, assignment takes place with software
Signal input 4 + , assignment takes place with software
Signal input 4 -, assignment takes place with software
Signal input 5 + , assignment takes place with software
Signal input 5 -, assignment takes place with software

Signal input 6 + , assignment takes place with software
Signal input 6 - assignment takes place with software
Signal input 7 + reserve for 2nd volume input meas. channel
Signal input 7 - reserve for 2nd volume input meas. channel
Signal input 8 + reserve for 2nd volume input comp. channel
Signal input 8 - reserve for 2nd volume input comp. channel

measuring channel (HFX) + (external isolation)
measuring channel (HFX) - (external isolation)
comparison channel (HFY) + (external isolation)
comparison channel (HFY) - (external isolation)

Density flow computer ERZ2002-NG / ERZ2012-NG with frequency measure-

ment board F 58; X 9 is assigned

X9

Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

1 Frequency 5 + (density assigned by software)
Frequency 5 - (density assigned by software)
Frequency 6 + (standard density assigned by software)
Frequency 6 - (standard density assigned by software)
Frequency 7 + (standard density assigned by software)
Frequency 7 - (standard density assigned by software)
Frequency 8 + (VOS assigned by software)

Frequency 8 - (VOS assigned by software)

reserve / free
10 reserve / free

ERZ2004/2104-NG without frequency measurement board, X9 and X10 remain

open
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With internal Ex- separator stage Ex1-NAMUR-2 / V1 or V2:
(TUV 06 ATEX 553139 X)

ERZ2002/2102-NG; terminal X 8 is assigned for frequency measurement:

X8

Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

—_—
‘O@OO\IOO'IbOOI\)—\‘

Signal input 6 + assignment takes place with software

Signal input 6 - assignment takes place with software

Signal input 7 + frequency input 5 density by software

Signal input 7 - frequency input 5 density by software

Signal input 8 + frequency input 6 standard density by software
Signal input 8 - frequency input 6 standard density by software
Signal input 9 + frequency input 7 standard density by software
Signal input 9 - frequency input 7 standard density by software
Signal input 10 + frequency input 8 VOS by software

Signal input 10 + frequency input 8 VOS by software

ERZ2004/2104-NG; X 9 and X 10 are optionally assigned

X9

X10

Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

—_— —_—
‘ocooowovow-hoom—\‘ COWONOOUOPSWN =

Ex-option enco + (Vo)

Ex-option enco - (Vo)

Ex-option Vb measuring channel (HFX) +

Ex-option Vb measuring channel (HFX) -

Ex-option Vb comparison channel (HFY) +

Ex-option Vb comparison channel (HFX) -

Ex-option pressure measurement - transmitter (optional HART)
Ex-option pressure measurement + transmitter (optional HART)
Ex-option temp. - transmitter (opt. HART) for PT 100 s. X 10
Ex-option temp. + transmitter (opt. HART) for PT 100 s. X 10

Reserve / free (Ex option for 2-rail version
Reserve / free (Ex option for 2-rail version
Reserve / free (Ex option for 2-rail version
Reserve / free (Ex option for 2-rail version
Reserve / free (Ex option for 2-rail version
Reserve / free (Ex option for 2-rail version
Ex-option PT 100 supply ++

Ex-option PT 100 sense +

Ex-option PT 100 sense -

Ex-option PT 100 supply - -

~— N N S N S
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With use of the internal Ex isolation stage:

A mixture of inputs is possible with respect to Ex protection, which means an
individual signal can also be used with an external isolation stage or with a
108 pressure-proof encapsulated ignition protection type, in combination with Ex
intrinsically safe protection type.

— Example:

The volume inputs for measuring and comparison channels and the original ENCO
counter are operated on X 9 via the internal Ex board, the pressure transducer is op-
erated as a 4..20 mA transmitter and the temperature probe is operated as PT 100
4-wire connection with pressure-proof encapsulation ignition pressure type and con-
nected to X 5.

Other possible mixtures are feasible.

The number of connection possibilities increases if the optional Ex input board is
used. This input board enables galvanic isolation of MSR signals, such as 20 mA cur-
rent loops or the adjustment and/or standardization of signals. Intrinsically safe field
devices can be operated within explosion-prone areas with the isolation.

For further information, refer to appendix F) Optional Ex input board.

3.1.4 Data interfaces

The digital data interfaces are also provided on the basic assembly. These inter-
faces can be used as:

e Service interface

e DSfG, according to the specifications of the flow computer and registration in-
stance

e DSfG control station

e Modbus for external data transmission
e Ethernet TCP/IP network connections
e Connection for an external modem

e Serial data interfaces

The central DSfG bus access for all instances in the device is the RS 485 interface
COM 4 (chapter 3 Electrical connections). If there are multiple instances, each entity
can have a dedicated bus address, but there is only one physical bus access. An ex-

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

3 Electrical connections

ception is the control station, which occupies the COM 3 interface. The visualization
and operation are carried out for all functional modules collectively.

Interface characteristics

T N
X1 COM1 Interface USMs, 15t Modbus RTU, ASCII

X12 COM2 Interface Older USMs, DZU

X13 COM3 Interface DSfG control station, 2" Modbus

X14 COM4 Interface DSfG or RMG bus

X15 COM5 Interface External modem

X37 COM6 Interface Modbus master for reading the gas

X38 COM?7 T — composition and volume (F-instance)

X 18 Ethernet1 Network connection Multi-session capability: Modbus IP, http
Single-session (optional interface): Re-
mote operation, DSfG-B-IP, SNTP,
TIME

The connection of ultrasonic flowmeters to the interfaces COM 1 or COM 2 is
possible, but preferred these devices should be connected to the interfaces
COM 6 or COM 7.

The connection to COM 1/2 is realized via DZU; as these interfaces do not have
a terminating resistor, the connection via an adapter is necessary.

X 19 Ethernet2 Network connection

The newer connection variant is realized via instance F at COM 6/7. To address
these interfaces at the built-in interface card this card already contains these
resistors; no additional adapter may be installed here.

109
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3.1.5 Pin assignment and recommended use of the interfaces

COM 1

Pin assignment

m Mode: RS 232 | Mode: RS 422 | Mode: RS 485

1 +U (+5V DC) +U (+5V DC) +U (+5V DC)
2 RxD TxD-A
3 TxD R/TA A Data
4 RxD-A
5 GND GND SGND Signal Ground
6 TxD-B
7
8 RxD-B R/TN B Data
9
Use

Switchable from RS 232 to RS 422 or RS 485, can be optionally assigned with dif-
ferent protocols, MODBUS protocol and IGM (for ultrasonic meters) available.
Optionally, MODBUS ASCII / RTU can be offered as Modbus standard driver for
RS 232 or RS 485 interfaces.

The operating mode for the COM 1 interface is adjusted in the menu IB Serial inter-
faces with coordinate IB0O3 COM 1 operating mode.
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IB Serial i f
Access Ling Designation Value Unit Variable
B 1 Baud rate COM1 baudco
B 2 B/Pfs COM1 bpsCo
B 3 COM1 operating mode modeCO
B 4  Baud rate COMZ baudCl 111
B 5  B/PfS COM2 bpsCi
B & COM2 operating mode modeCl
B 7  Baud rate COM3 baudC3
B 8 B/Pfs COM3 bpsC3
B 9 COMZ2 operating mode modeC3
B 10 Baud rate COM4 baudca
B 11 B/pf5 COM4 bp=C4
B 12 COM4 ocperating mode modeC4
B 13  Baud rate Vo baudvo
B 14 B/F/S Vo bpsvio
B o operating mode Vo v modeVo
--—lsu | min. ot
B Register offset o | qOffs
B 12  Modbus address [1 | mbadr
B 19 Baud rate COMS baudCs
B 20 EB/Pf5 COMS bpsCs
B 21 (COMS cperating mode modeCS
B 27  Modbusaddr. com1  [1 | mbAdrCD
= B TS e | o

Figure 85: IB Serial interfaces

The operating mode for the COM 1 interface is adjusted in the menu IB Serial inter-
faces with coordinate IB0O3 COM 1 operating mode. The mode can be set to:

o Off e Modbus ASCII e DZU

o Test e IGM e FLOWSIC600
(only internal)

e Modbus RTU e USEO09
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If a FLOWSIC600 ultrasonic meter is connected, the operating mode of COM 1
must be adjusted to FLOWSIC600 and coordinate "IB25 FLOWSIC address™
must be set to the Modbus address of the FLOWSICK ultrasonic meter.

COM 2

Pin assignment

“ Mode RS 232

RxD
TxD

GND

© 00 NO OO OWDN -

Use

The RS 232 cannot be switched with the DZU protocol occupied!
(Connection to US 9000 = main totalizer for ultrasonic gas meter).

The operating mode for the COM 2 interface is adjusted in the menu IB Serial inter-
faces (see above) with coordinate IB06 COM 2 operating mode. The following ad-
justments are possible:

o Off e Modbus ASCII
e Test e DZU
e Modbus RTU e GPS 170
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COM3

Pin assignment

i I

1 +U (+5V DC) Power supply
2 GND Reference potential (GND) RxD
&) R/TA A Data TxD
4 unassigned DTR
5 SGND GND GND
6 -U GND
7 GND GND RTS
8 R/TN B Data CTS
9 unassigned

Use

Switchable from RS 232 with handshake to RS 485 DSfG-compliant. Can be as-
signed with a second Modbus protocol or the DSfG control station.

The DSfG interface implemented in the ERZ2000-NG conforms to the current
version of the technical specifications of the DSfG for flow computers.

The DSfG is required in the scope of this documentation (further documenta-
tion is available from the DVGW).

The same parameter settings as with COM 1 can be made for a second Modbus in-
terface:

Off

Test

DSfG control station
Modbus RTU
Modbus ASCII
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COM 4

Pin assignment

T I

1 +U (+5V DC) Power supply
2 GND Reference potential (GND) RxD
&) R/TA A Data TxD
4 unassigned
5 SGND GND GND
6 -U GND
7 GND GND
8 R/TN B Data
9 unassigned

Use

Switchable from RS 232 without handshake to RS 485 DSfG-compliant. Can be as-
signed with DSfG function for converter and registration instances or RMG bus func-
tion. The DSfG interface implemented in the ERZ2000-NG also conforms to the cur-
rent version of the technical specifications of the DSfG for flow computers in this
case.

The operating mode for the COM 2 interface is adjusted in the menu IB Serial inter-
faces with coordinate IB09 COM 3 operating mode. The following adjustments are
possible:

Off

Test

DSfG

RMG bus
RMG bus-24K

There is a separate description for the RMG bus. It is used together with RMG PGCs
(GC 9000) instead of the DSfG.
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COM 5 (modem)

Pin assignment

m Mode: RS 232
DCD

RxD
TxD
DTR
GND
DSR
RTS
CTS
RI

© 00 NO OO b WDN -

Use

RS 232 with handshake plus carrier plus ring. Usable for MODEM (DFU).
With connection of a modem, "Modem" must be selected in coordinate IB21 COM 5
operating mode.

3.1.6 External modem connection

1. The COM 5 interface is used for connection.
2. Modem type

The Phoenix industrial modem, type PSI-DATA/FAX-Modem/RS232, is the
standard unit

115
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Figure 86: External modem

After discontinuation of ISDN 2018, Phoenix no longer produces this mode.
However, if it is still available, it can be used as described. In case of inquiries
about modem connection, contact the RMG service department.

3. Connection

The ERZ2000-NG is connected to the external modem via a fully assigned
RS232 cable, i.e. all 9 pins must be used 1:1.

The modem connection does not work if only the minimum version is assigned
with Pin 2, 3 and 5.

4. Configuration

The modem can remain in the factory setting (all DIL switches OFF).
The modem-init string and selection prefix must be adjusted on the
ERZ2000-NG according to the local conditions.
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Example for a setting

The setting must be made in the menu IE DSfG Remote data transmission access:
IE06 Modem init. string ate0s0=1

IEO7 Dial prefix atx3dt

| .

Access Line Designation Valua

B 1 RDT address modem

C 2 RDOT entity D2

D 3 Stata of modem Waiting for modem

B 4  Bus identification 000000000000 |

B 5 RDT IC 111111111111 1111

B &  Modem init. strin atelsl=1 |

B 7 Dial prefix abcldi)

D i Time RDT param, Ralos hh:mm:ss

B 13 Carrier messa

B 14 PTB-Messa

C 15 DSfG-B-JF state listen

C 16 DSHGZ-IP port 8000

B 17 Mepfvork interface

B 18 DT address IFP OFF

:} 19/ entity filter 1P [aBC |
En Cancel || Load defauts || Refresh |

117

Unit WVariabla

myAdrDr

mylInstD
modemSkate

buskennung
dfueld
mdminitStr
dialPrefix
diuParChg
anrufMsg
ptbZMsg

dsfgbState
dsfgbPort

dsfgbBind
miyAdrl

exliste

Figure 87: DSfG data transmission

Meaning:
at Prefix of a command line
el Echo function deactivated

s0=1 Set register 0 to 1, which means the number of alert characters after which the
modem answers and establishes the connection, should be 1.

x3 Response setting:

Hayes Smartmode 300 compatible answers / blind dialing (extension)

plus all CONNECT answers

plus recognition of busy symbols

dt sound selection process (dp = pulse selection process)

If a different modem is used, there may be other commands, which are covered in

the manufacturer's manual.

Additional settings in the menu IB Serial interfaces:
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IB Serial i f
Access Line Dresignation Value Unit Variable
B 1 Baud rate COM1 baudCo
B 2 B/R/S COM1 bp=CO

B 3 COM1 operating mode modeC0
B 4  Baud rate COM2 baudCi
B 5  B/RfS COM2 bpsCi

B 5 COM2 operating mode modeC1
E 7  Baud rate COM3 baudCs
B 8  B/P/S COM3 bpsC3

B 5 COM3 operating mode modeC3
B 10 Baud rate COM4 baudcs
B 11 B/PfS COM4 bpsC4

B i2 COM4 operating mode modeC4
B 13  Baud rate Vo baudvo
B 14 B/P/5 Vo bpsvo

B Vo operating mode modelVCr
--—Iﬁﬂ | min. abhros
B Register offset o | qOffs

B 18 Modbus address [1 | mbadr

B 19 Baud rate COMS baudCs
B 20 EB/P/S COMS5 bpsCS

B 21 COMS operating mode modeCS
B 22 Modbusaddr. com1 |1 mbAdrCo
B 23  Modbusaddr. CcOM2 |2 mbAdrC1
B Modbusaddr. COM3Z |0 mbAdrC3

|
|
|  mbadrc3
--—I1 | sickadr
mbProj

B Modbus project

I 28 COM5 DSR 1] dsrCs

I 29 COMS RING i ringCs
I 30 COMS DCD 1} dedC3
B 31 Baud rate COM& baudCs
B 22  B/P/S COME& bpsCe
B 32 COME opersting mods [Univ.Modbus Master v| modeCE
B 34 Baud rate COM7T baudC?
B 35 B/R/S COM7 bpsC?
E 36 COM7 operating mode |Univ.Modbus Master | modeCF
|

Enter || Cancal || Load defauk= || Refresh |

Figure 88: Menu: IB Serial interfaces

The parameters for operation of the serial interfaces (also DSfG-B and Modbus) are
adjusted in this menu IB Serial interfaces.

The coordinate IB15 is an internal interface that can be used for the original Vo coun-
ter of an encoder (ENCO).
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IB16 contains the collective Timeout gas quality for gas composition. The register
offset for the Modbus register is adjusted in IB17. The joint Modbus address for
COM 1, COM 2, COM 3 and TCP/IP can be entered with 1B18.

With IB21, COM 5 can be configured for modem connection for "Modem" or "Dedi-
cated line" (with external modem), e.g. DFU for DSfG-B. The Modbus addresses dif-
fering from the joint address IB18 are specified in IB22 — IB24. The Modbus address
of a FLOWSICK ultrasonic meter can be defined in I1B25.

Coordinate IB27 Modbus project enables project-specific assignment of the Modbus
register upwards from 9000.

"Transgas": Register assignment for data exchange with bus coupler for Transgas
Portugal.

"EGT™: Register assignment for Eon Gas Transport (Werne Project).

"Gascade": Register assignment for gas transport company Gascade

The following applies for the operating mode of interfaces COM1, COM2, COM3
and COM4:

Sending and receiving of characters can be checked with the "Test" setting. After
activation, the interface designations and interface parameters are sent on the inter-
face. With entry and/or receipt of a character, it is sent back as an echo.

Example for COM3:
The interface is configured as RS232 and connected to a PC. A terminal program is
provided as a testing tool. The following is sent or displayed cyclically (e.g.):
C3, 9600, 8N1
With actuation, e.g. of PC button 5, display shows:

55
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3.1.7 Connections
3.1.71 Inputs

Input characteristics

e 2-channel HF volume flow input with pulse metering and frequency meas-
urement

The appropriate frequency input must be selected in this menu; Inputs 5, 6, 7 and 8
offer higher resolution.

Channel 1: Volume measuring channel HF input

Measuring range 0.10 Hz t0 6.0 kHz
Accuracy 0.01 Hz

U hys 1.0V

U trg 3.0V

Overvoltage protection 6.8 V with external module
18.0 V with internal module (galvanically isolated)
Channel 2: Volume comparison channel HF input
Same data as for Channel 1
e 2-channel LF volume flow input with pulse metering and frequency meas-
urement

Channel 1: Volume measuring channel LF input

Measuring range 0.00 Hz t0 6.0 kHz
Accuracy 0.01 Hz

U hys 1.0V

U trg 3.0V

Overvoltage protection 6.8 V with external module
18.0 V with internal module (galvanically isolated)

Channel 2: Volume comparison channel LF input

Same data as for Channel 1
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o Volume input for digitally operating Vo counters

Data transmission between the gas volume meter and flow computer take place uni-

directionally and reactionless via a shielded, twisted pair of wires from the counter to

the flow computer. The electrical characteristic data conforms to DIN 19234

(NAMUR).

For further details about the Vo counter, refer to appendix H) Vo digital totalizer

e Up to 12 analogue inputs, including a pressure measurement input for ana-
log signals and for HART protocol

Current measurement

Range 0/4 to 25 mA
Resolution 20 bit

U max 25V

Ri 250 Q

Tk <15 ppm
Measuring time 50 ms

Overvoltage protection 6.8V

Calibration of current inputs takes place at the factory, but correction can take place
with the adjustment of the input variables pressure, temperature, etc.

For further information, refer to appendix C). Archive assignment, depth and
identification
HART protocol connection SMART transmitter (optional)

Two-wire system

Communication Simultaneously analog and digital
Protocol HART master

Inputs 3 (optionally 6)

With EX isolation board + 2 inputs

(optional)

Distribution of inputs 1 x pressure (reserved)

1 x temperature (reserved)
Remainder -> Free availability

o Up to 4 resistor inputs, a temperature measuring input for resistance meas-
urement, up to 3 signals for delta-p measuring cells
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Resistance measurement

Type PT 100 four-wire
Range -20°C to +60°C
Resolution 0.01°C
Accuracy 0.05°C
Measuring time 50 ms

e 4 frequency inputs

Measuring range 0.00 Hz t0 6.0 kHz
Accuracy 0.01 Hz

U hys 1.0V

U trg 3.0V

Overvoltage protection 6.8 V with external module
18.0 V with internal module (galvanically isolated)

o 8 signal inputs for H/L gas switching, travel direction reversal and external
freeze

Digital status inputs

All inputs are galvanically isolated from the computer, but not from each other. The

following can be used as signal transmitters: contact, open collector / drain, active
push / pull

-U max 5V
- max 13 mA
f max 10 Hz

Overvoltage protection 6.8V

+ Reserve signal inputs

The ERZ2000-NG offers additional free inputs for which the same data as for the
"normal" signal inputs applies. These free inputs can be assigned with functions and
events, statuses, additional counter, etc. can be detected and stored in DSfG ar-
chives.

Appendix E) "Various circuit diagrams for inputs" provides some input circuit
diagrams
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3.1.7.2

Current outputs
Quantity

Range

Resolution

Ohmic resistance
Overvoltage protection

Signal outputs
Quantity

U max

P max

Ic max

Ucesat

F max

Overvoltage protection

Pulse outputs
Quantity

tmin off

tmax off

tmin on

tmax on

Ic

Ucesat

F max

Overvoltage protection

Output characteristics

4

0-20 mA or 4-20 mA

12 bit

700 Q

from 33 V, galvanically isolated

8

24V DC

150 mW

100 mA

1.2V or Ron = 50 Ohm
400 Hz

33V, galvanically isolated

4
16 ms

230 ms

16 ms

230 ms

100 mA

1.2V

400 Hz

33 V, galvanically isolated

Alarm and warning status outputs

U max

| max

P max

Rpson

Photomos relay

lc

Ron

Overvoltage protection

24V DC
100 mA
100 mW
<= 50 Ohm

100 mA
50 Ohm
33 V, galvanically isolated

Appendix G) "Various circuit diagrams for outputs” provides some output cir-

cuit diagrams
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3.1.8 Activation of inputs and outputs

The required inputs and outputs can be activated in menu E Mode, submenu El Con-
figuration by a "Super user" (chapter 2.3 Access protection for data and settings).
The number of activated inputs determines whether the ERZ2000-NG scans the cor-
responding terminals in order to determine the measurement. If the value of the co-
124 ordinate under El Configuration is "0", no measurement takes place on this channel.

Registered inputs that are not used are still checked. Such inputs can produce
error messages (e.g. cable breakage)

EI : E. .
Access Line Designation Value Unit Variable
= 1 Mo.resist.meas.ch. o rAnzahl

s 2 Mo.nonex currents 3 iAnzahl

s 32 Mo, freq. meas. 4 fAnzahl

B 4 Mo. of cur.outputs |4 | DutAnz

B 5  Mo. cont.outp. 8 | kDutAnz

B & MNo. pulse outputs |4 | pOutinz

B 7 MNo. of frg.outputs |'| | fOutfnz

s 8 FPGA guartz freqg. 31999564 Hz fpogaQuarz
W* 9  Quartz meas. CPU |29-‘-312DU |Hz cpuQuarz
s 10 L calib.pt. current 4,0000 mA  iukal

s 11 U calib.pt. current 20,0000 mA  iokal

s 12 L calib.pt. chm(T) -10.0000 °C  tukal

s 13 U calib.pt. chm(T) 60,0000 9C  okal

B i4 Gradient active grdWatch
B i5 Meas.warn.lim.act. wigwWatch
B 16 Drag indic. active [Yes v shzWatch
B 17 Means active miv'Watch
B 18 Show base wvalues Mo % orgWatch
B 19 Flow warn.lim.act. wgwiWatch
B 20 Comp.warn.lim.act. wgldiatch
B 21 Cur. outputs check [No v SaCtrd

W=* 22 ADCref. voltage  [2500.00 |mv  adcvref
w* 23 FRref cur.measurem. |43.UD |D|'|rn 1 Ref

W* 24 RrefPT100 meas. |274.00 | Ohm PT100 Ref
W* 25 RrefPT1000 meas. |3000.00 | Ohm PT1000_Ref
W FE  Bref KTV maoscoram | 2740 00 b ¥ T Baf

Figure 89: Activation of inputs and outputs in menu "El Configuration”

If a PT 100 is connected, differentiation between whether the Ex protection is exter-
nal or internal Ex protection must take place.
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A Caution
External Ex protection (Ex-d): Terminal X4, EI01 value = 1, EI31 value =0

A Caution

Internal Ex protection (Ex-i): Terminal X10, EI01 value = 0, EI31 value =1

F1, F2, F3 and F4 are combined with a pulse counter function for frequency in-
puts and thus suitable for volume measurement. The standard pre-assignment:

F1 for the measuring channel and
F2 for the comparison channel.

Frequencies F5, F6, F7 and F8 are assigned for density (F5), standard density
(F6) and velocity of sound (F8).

This frequency measurement has a different time basis and is capable of more
precise frequency measurement and higher resolution. With activation of the
frequency inputs, bear in mind that the frequencies 1 to 4 (volume) must al-
ways be included.

Example:
Flow computer with HF 2 and 3, density and standard density

7 frequency inputs must be activated:

o 1to 4 for volume
o 5 for density
o 6 and 7 for standard density

125
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3.1.9 Assignment of "physical values"

The assignment of physical values to the inputs and outputs is discussed in the fol-
lowing chapters.

126 3.1.10 MA Input / output function key

MA Input/output function key

Designation Value Unit Column Jump target

Ila 0.000 maA MB Current output 1
IZa 20,148 mA M Current output 2
I3a 20,087 mA MD Current output 3
Ida 4.000 mA ME Current output 4
Pl 0 pulses MF Pulse gutput 1

Pz 0 pulses MG Pulse output 2

P3 0 pulses MH Pulse output 2

P4 0 pulses MI Pulse output 4

Al o M1 Contact output 1
A2 1 MK Contact output 2
A3 1 ML Contact output 3
Ad 1 MM Contact output 4
A5 1 MM Contact output 5
AG 1 Mo Contact output &
AT 1 MP Contact output 7
A8 1 Mg Contact output 8
Fo 0.000 Hz ME. Frequency output 1
Ile 0.0025 mA MA Current input 1
IZ2e 0.0000 maA NB Current input 2
13e 0.0000 mA NC Current input 3
Ide 0.0000 mA ND Current input 4
ISe 0.0000 mA ME Current input 5
IEe 0.0000 maA MNF Current input &
I7e 0.0000 mA NG Current input ¥
IBe 0.0000 mA NH Current input 8
R1 0.00 Ohm NI Besist.inp. 1

R2 0.07 Chm N Besist.inp. 2

F1 0.0000 Hz ML Frequency input 1
F2 0.0000 Hz MM Frequency input 2
F3 0.0000 Hz NN Erequency input 3
F4 0.0000 Hz NO Frequency input 4
F5 0.0000 Hz NP Frequency input 3
F& 0.0000 Hz NG Frequency input &
Fr 0.0000 Hz ME. Frequency input 7
F&8 0.0000 Hz NS Erequency input 8
Ed-B bin NT Contact inputs

Figure 90: Menu MA Input / output function key
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The assignments of inputs and outputs are shown in menu MA Input / output function
key.

Inputs

The assignment of inputs to "physical values" takes place in menus "A Measure-
ments", "B Components", etc. The units of these measured variables are also defined
in these menus in order to ensure correct transfer of the values. Normally, the manu-
facturer and type of transmitter of the physical variable should also be defined here,
particularly for custody-transfer applications, for which there are certified and ap-
proved transmitters. In chapters 5 Transmitters, 6 Flow meters and 7 Parameter of
the gas, the explicit assignment is covered and explained in detail.

The free inputs can be assigned functions and the measurement values can be writ-
ten to archives (e.g. to the free archive chapter 2.5.6 Archive). There if a selection of
functions for each input, as is the case with the standard inputs for pressure or tem-
perature. Limit ranges and significances can also be defined. There is an input field
available for each measurement value for assignment of a name. Special measure-
ments are found in menu O Miscellaneous (see chapter 5.4 Special measurements).

The 8 contact inputs can be assigned to messages, etc. The message can be a no-
tice, warning or alarm and assigned arbitrary text. Entries are also made in the DSfG
log book. The 8 contact inputs can also be optionally assigned as 6 special counters
or 8 binary inputs.

The special counters are designed for slow metering processes and their max-
imum frequency is limited to 5 Hz.

The 8 binary inputs can be assigned free text and a meaning (notice, warning or
alarm). The corresponding entries are made in the log book.

Up to 4 routes / billing modes can be selected per switch / contact. Assignment of the
switches / contacts to the terminals takes place in menu EC Billing mode, sub-item
ECO04 Bill. mode selection (see chapter 6.2.1 EC Billing mode). The following
choices are available:

Billing mode 1/2/3/4

1 contact switches in 2 directions
2 contacts switch in 2 directions
2 contacts switch in 4 directions
4 contacts switch in 4 directions

127
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Measurement value

Original encoder counter Vc

DZU (digital counter transmission) direction

Flow direction (when switching from forwards/backwards)

128 Transmission of analysis data (GC 1/2)
or Modbus data

If the billing mode is assigned to the original encoder counter Vo or a digital trans-
mission takes place (e.g. via Instance F), no sources must be assigned. If an illogical
case arises, a switch to the counters for undefined direction takes place automatical-
ly. All settings take place in menu EC Billing mode.

A setting can be made in coordinate EC21 BM at revision for whether the ERZ2000-
NG changes automatically in case of a revision of the billing mode (access only pos-
sible as super user). The operating code in coordinate EC22 BMO0 Suppression can
define whether a changeover to the special counter set for undefined direction should
take place in case of an implausible contact assignment (see above).

The 4 special countera are assigned to frequency inputs 1 to 4 as an additional coun-
ter. A control counter can be activated here independently of the conversion. The
special counters — like the main counter for custody-transfer applications — have one
digit before and after the decimal (see chapter 2.5.1.4 Counters and 2.5.1.5 Custom-
er-specific counters (customer counters)). Like the "normal" counters, the special
counters can be assigned value and unit.

These counters are permanently connected to the input and there is no differ-
entiation between main or disturbed quantities. Moreover, no characteristic
curve correction or leak flow volume suppression takes place.

Unit and value can be adjusted depending on the convertion. The portion after the
decimal is stored in a residual counter. The control counter is activated when the set-
ting of coordinate NL10 Weighting is greater than 0 (see chapter 3.1.13 NL Fre-
quency input 1).
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3.1.1

NA Current input 1

A
A

-

LR S T Rl B O O N O T Rl L B Bl

= R

ccess Line Designation
3 1 Current 1
2 HART measured value
3 Uncalib. current
4 Uncalib. mean
3 Convertar valus
= Funning timeout
) Meas. strategy
10 Lower calib.val.
11  Upper calib.val.
13 Transd.supply
* 14  Float.-point not.
15 Beneficiary
16 HART oper. mode
17 HART unit code
18 HART manufact. code
1% HART type code
20  HART identification
21 Timeout HART
22 HART status
Refrash

Unit Variable

0.0025 ma

0

0.0003 mA
0.0003 mA
0000005E hex

Os

Standard
40002 mA |
20.0099 mA |

OFF

9% Af

Unknown
OFF

0

=]

Figure 91: Menu NA Current input 1

Current input 1 is shown here as an example for all current inputs. These current in-
put menus are essentially display menus. Coordinate NA15 Beneficiary displays
which function uses this measurement, i.e. who is the beneficiary (the input is not

used in this case).

129

Manual ERZ 2000-NG - EN09

- October, 1112023



3 Electrical connections

RMG

130

3.1.12 NI Res. input 1

Access Line Designation
AF 1 Resistance 1
(0] Calibr.temperature

Value Unit Variable
0.00 chm ri

-242.0213 °C rlgc

Uncalib.temperature -242.0213 °C

Converter value

Running timeout
10 Lower calib.val.
11 Upper calib.val.

2
=
4 Uncalib. T mean
=
&

12 Open.circ control

i& Spec.val.dev.ADOD

17 Spec.val.dev.AD1

18 Spec.val.dev.AD2

1% Open-circ.fault

20 Special dev. ADD

23 Uncalib.resistance
Uncalib. mean

26  Open-circ.meonit.ADD
27  Open-circ.meonit.AD1
28 Open-circ.monit.AD2
2% PRl opencirc ready
30 calib. low PTS00

21 calib. high BTS00

32 calib. low PT1000

34 calib. high PT1000

tul

-242.0213 °C  tulMinr

00000000 hex mbexi
ATo

3ls
-9.7910 °C  tulgcl
60.1503 °C  tuDgcl

ptithi
Ty
 %.2f  tFm
Unkmnown riDst
0.00 %  ciDfD
0.00 %  riDf1
0.00 % riDEz
oooo riLth
0.00 %o rlDiG
0.00 Ohm rul
0.00 Ohm rulMivw
o rlAdo
1] riadil
n] rlAdz?
1]} Ith1Da

-10.0000 °C  fulPTS00
60.0000 °C  tuOETS00
-10.0000 °C  fulPT1000
60.0000 °C  fuOPTI000

I T e e R R R o Y o Y o Y o O e T e I e
=

Entr || Cancel || Load defzults || Refrash |

Figure 92: Menu NI Res. input 1

Resistance measurement 1 is shown here as an example for all resistance meas-
urements. These menus are essentially display menus. Coordinate NA15 Benefi-
ciary displays which function uses this measurement, i.e. who is the beneficiary (the

input is not used in this case).
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3.1.13 NL Frequency input 1

NI Frequency input 1 X8 or X9

Access Line Designation Value Unit Variable
I 1 Frequency 1 0.0000 Hz in §

D 2 smoothed 0.0000 Hz fmi

I 3 Input pulses 1 0 pulses singanglmpi
¥ 4 Running timeout Os H1To

G* & Float.-point not. %Y. Af f1Frm

A 7  Assignment Term. X8-7,X8-8 fIst

M 8 Integer part o] [

M k] Fraction part 000000 [] cziR

B 10 Weighting ] | chowl

B 11 Unit o | z1Dim

B 12 Symbol |Knn:rcu||'| | cz1Symbol
D i5 Beneficiary m freq. main fiDst

| Enter || Cancel || Load defsults || Refresh |

Figure 93: Menu NL Frequency input 1

Frequency input 1 is shown here as an example for all frequency inputs. These men-
us are essentially display menus. Coordinate NLO1 Frequency 1 shows the input
frequency, which is assigned to operating value measuring channel 1 in this case
(see coordinate NL15 Beneficiary).

With use of the Ex board, input NL10 Weighting is free and can be used for other
counter inputs. The assessment and the unit must be entered here appropriately.

The ERZ2000-NG has 4 pulse / frequency inputs. Usually frequency 1 and 2 are
used for a turbine, but often (e.g. in case of Ultrasonic meter) they are unused. They
may than be used for example for another flow rate meter. In NL10 (pulse weight),
NL11 (unit) and NL12 (name of the unit) a correct counting has to be adjusted. The
quantities are accumulated on NLO8 and NL09 and are archived in group 16 (extra
inputs).
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3.1.14 NT Contact inputs

Access Line Designation Value Unit Variable
o i Binary pattern  --—--—-- bin ktkEBin

I 2  Input pattern 0 ktkEin

D 3 Used contact 1] ktkEUse
D 4 Inverting mask 0 ktkEinMsl
D & Target contact 1 {....) ktkEDstD
D r Target contact 2 (i) ktkEDst1
D 8 Target contact 2 (... ktkEDstZ
D 9  Targetcontact 4 (.. ktkEDstS
(] i Targetcontact 5  {....) ketkECrst4
o i1  Target contact &  {....) ket ECstS
(8] 12 Targetcontact 7 {....) ktkEDstE
D 13 Targetcontact 8  (....) ktkED=tT
D 14 Running timeout 7s ktkEin T
[

I

I

N

I

Figure 94: Menu NT Contact inputs

Assignment to "MRG" functions, measurement positions, etc. takes place with menu
NT Contact inputs.
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3.1.15 NU Current input 9 Exi

Access Line Designation Value Unit Variable
A * 1  Current 9 0.5422 ma 5

I 2 HART measured value 0 ih%

I 2 Uncalib. current 0.5422 mA w3 133
5] 4 Uncalib. mean 0.5377 mA  iuIMiw

D [ Funning timeout Os oTC

=] 8  EXI-Mod. calibr. No igKalMod
S 10 Lower calib.val. 4.0000 mA  iuUmAS
S 11 Upper calib.val. 20.0000 mA  iuOmAS
G=* 14 Float.-point not. .4 izSFmm

5] 15 Beneficiary Unknown i9Dst

S 16 HART oper. mode OFF ih9Mod

] 17 HART unit code 0 ih9Dim

] 18 HART manufact. code 0 ihSManuf
] 1% HART type code 0 ihgDev

] 200 HART identification 0 ih9Id

D 21 Timeout HART Os 111 %]

D 22 HART status ) ihgst

Figure 95: Menu NU Current input 9 Exi

The additional NU Current input 9 and NU Current input 10 become possible with
use of the Ex board.

(Slots 11 and 12 are reserved for the 2nd Ex board).
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3.1.16 NY Resistance measuremnt 3

NY Resistance measurement 3

Access Line Designation Value Unit Variable
AF 1 Resistanca 2 136.59 Ohm 2

] 2 Calibr.temperature  94.9564 *C r3ac

)] 3 Uncalib.temperature 95.0280 °C tu3

] 4 Uncalib, T mean 95.0279 °C  tu3Miw
C G Running timeout 0s 31O

=S 8§  EXI-Mod, calibr. No r2KalMod
5 10 Lower calib.val. -10.0070 *C  tullgc3

5 11  Upper calib.val. 50.0450 °C  tuDgcl

B i? Open.circ control ptLth3
G* 14 Float.-point not. Yo, 2f r2Frm

] 15 Beneficiary Unknown r3Dst

I 232 Uncalib.resistance 136.62 Ohm ruz

] 24  Uncalib. mean 136.562 Ohm ruZMiw

| Enter || Cancel || Load defaults || Refresh

Figure 96: Menu NY Resistance measurement input 3

The additional NY Resistance measurement 3 becomes possible with use of the Ex
board. NZ Resistance measurement 4 can also be used with the 2nd Ex board.
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3.1.17 MB Current output 1

Access Line Designation Value Unit Variable
D 1 Current 0.000 mA  Ilout

D 2 Physical value o)) I10rg

D 3 Smoothed orig.val. 0 I10rgs

I 4 O/A converter value 0010 hex I1BinMu
B 3 Assignment | Pressure 'Vl I1Auswr

B [ Extended assignm. Edit I1More

B 7 Lower mapping ||]' | I1Abbu

B 5 Upper mapping |'I{ID|:I | I1Abbo

B 9  Averaging factor ||]' | 11 MiveFakt
B 10 Operating mode I1MdBtr
B 11 Operation if fault 1iMdErr

B 12 Rise/decr.aw.fault [0 | maA  1iErroffs
B 13 Default current |E|'.UI:I':I | ma& Iivg

B 14 Test current [10.000 |ma  11Eich

=1 15 Lower calib.wval. 4,022 mA [1Kalu

5 ie  Upper calib.val. 20.132 mA IiKazlo

B 17  Method IiMethod
G* 18 Float.-point not. . 3f ialFrm

| Enter || Cancel || Load defaults || Refresh |

Figure 97: Menu MB Current input 1
This current output channel 1 is shown as an example for all 4 current outputs.

The main selection of the measurement takes place in coordinate MB05 Assign-
ment. The most frequently used values are designed for current output. The output is
optimized for regulating purposes of pressure, temperature and flow values. If you
would like to output measurement variable not listed here, program "Expanded selec-
tion" and enter a measurement variable with MB06 Extended assign. For this pur-
pose, coordinate MB06 Extended assign. offers the possibility of jumping to another
menu by clicking on edit. The suitable variable for the current output can be selected
from all available variables and measurements.

If a parameter is selected in MB05 Assignment, it is displayed under MB02 Physi-
cal value in consideration of the correct unit. Its output value is assigned with a cor-
rection factor, which is calculated from the lower and upper calibration value and is
standardized to its limit ranges (MB07 Lower mapping and MB08 Upper mapping
(output current)) and the operating mode setting (MB10 Operating mode).
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If the physical value exceeds the defined value, a warning message is generat-
ed.

The value in coordinate MB09 Averaging factor determines the smoothing of the
current. A setting between 0 and 0.99999 should be adjusted in consideration of the
following meaning:

0 (minimum) = smoothing deactivated

1 (maximum) = infinite smoothing.

The operating mode for the error case is defined in coordinate MB11 Operation if
fault. If the physical variable to be output leaves the figure range, the current output
current is increased or decreased by the value adjusted in MB12 Rise/decr.w.fault.

It is possible to output a constant current (MB14 Test current) independently of a
measurement for testing purposes. The desired value is entered in the test current
parameter and activated in operating mode.

The output of the current can take place according to 3 methods in MB17 Method.

slow Output method for printers or displays, etc.
The output current is updated and held for one second every full
second. The output current includes digital stages.

quick Output method for regulation.
The output current is calculated with each recalculation of the
physical output value. The frequency of recalculation can be
read under FD01 Cycle duration. The output current follows the
physical output value directly in the scope of the conversion
speed. It is held until a new output value is provided. The output
current includes digital stages.

linear sweep Output method which can be used if a downstream regulator
reaction is oversensitive to digital stages but can circumvent
them with a constant dead time of one second.
A new current output value is calculated every full second. Then,
the current output is set to the new value, but not immediately
(stage); it takes place in 100 increments of 10 milliseconds
each, starting from the last value, on a continuous ramp. The
output current is smooth but delayed one second.
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3.1.18 MF Pulse output 1

Access Line Designation Value Unit WVariable
AF 1 Pulse totalizer 0 pulses P1Ausgabe
AF 2 Part.exec.pulses .0 pulses P1Resk 137
A E 3 Storage .0 pulses Pilmp

A* 4 Freguency O Hz P1PFreal

I ] HW storage 0 pulses PAHImp
E* 10 |Assignm. meas.val.| |Pulse grouptest W) PiMod

E* 11  Assignm. main/dist. P1HS

E* 12 Assignm. to BM P1AM

E=* 13 Pulse value I | Pipw

E* 14 Max. pulse freq. |10 |Hz  pipF

E* 15 Strategy Smooth PiFomm
E* 16 Overflow comes (1000 | pulses P1MatHhyst
E=* 17 Owverflow goes [10.0 | pulses PiMnHyst
G* 16 Float.-point not. 0. 1f PA1Frm

E* 1% Transit OFF e P1Trans

Q 20 Pulses for testing |:I.|: | pulsas P1Tast

| Enter || Cancel || Load defsults || Refresh |

Figure 98: Menu MF Pulse output 1

This pulse output 1 is shown as an example for all 4 pulse outputs. Data, calculated
values, etc. can be selected with the various functions and mapped on the pulse out-
put.

Since the frequency outputs 1 and 2 (port X3:1/2 and X3:3/4) are generally in-
tended for the volume flow at measurement and base conditions, these are
subject to the calibration lock, the other two frequency outputs are not.

The current situation with the pulse output, remainder in the buffer, output frequency,
etc. is displayed in coordinates MF01 Pluse counter to MF04 Frequency.

There are more possibilities in addition to the assignment of the output value to a
measurement in MF10 Assignment meas.val.:
e direct output of the HF input

e the number of pulses entered in line 20 can be output as a single pulse group
or cyclically, every second.
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Pulses are output in parallel with either the main totalizer or the disturbance totalizer
or always in coordinate MF11 Assignment main/dist..

Assignment of the output mode with respect to the billing mode takes place in MF12
Assignm. to BM. The pulse accumulation takes place when the current billing mode
corresponds to one of the modes listed here. Example:

The setting here should be "134". The pulse accumulation takes place in billing
mode 1, 3 or 4. There is no accumulation in billing mode 2.

The ERZ2000-NG offers the possibility to change the pulse length at the pulse out-
puts. The coordinate E15 strategy is used for this purpose.

If pulses have accumulated during a measurement, they can be transferred in differ-
ent ways at a low sampling frequency (e.g. 10 Hz):

Strategy "rough":

High transfer frequency

AN
N /S

Low sampling frequency

Figure 99: Transfer frequency “rough”

Strategy "smooth":
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A
Adapted transfer frequency

Lo N

| II||||I||I II’

'\/// —

Low sampling frequency

139

Figure 100: Transfer frequency “smooth”

If the strategy "rough" is selected, all accumulated pulses are transferred as quickly
as possible (e.g. at 100 Hz) at each transfer time point (here every 0.1 s).

If the "soft" strategy is selected, the accumulated pulses are distributed evenly over
the time interval. The resulting frequency is then of course smaller, sometimes even
significantly smaller.

If a flow rate value is derived from the counting frequency, it is recommended to se-
lect the E15 strategy "smooth" for control purposes. Rough" can lead to absurd dis-
tortions; "soft", on the other hand, wears out the original flow behavior, but corre-
sponds more to a damping averaging.

If the pulse output buffer exceeds the value specified in MF16 Overflow comes, the
message

W70-0 Pulse 1 > max

is set. If the pulse output buffer undercuts the value programmed in MF17 Overflow
goes, the message is withdrawn.
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3.1.19 MJ Contact output 1

Access Line Designation Value Unit Variable
I 1 Current position 1] E10ut

D 2 Physical value -= ABO1 0.35000 MPa K1Qrg

B 2 Operating mode [Pot ™I~ w| KiMod

B 4  Assignment Edit KlAusw
B 3 Inversion Mo w Kilnv

B &  Min. threshaold [0 [MPa KiSMn

B 7 Max. threshold [1E+006 |MPa k1S

| Enter || Cancel || Load defsults || Refresh |

Figure 101: Menu MJ Contact output 1
Like before, MJ Contact output 1 is presented as an example for all contact outputs.

The MJ03 Operating mode of the contact determines the source that switches the
contact. In operating modes "pot", "cap", "value>max" or "value<min", a physical
measurement variable must be assigned by clicking on edit under MJ04 Assign-
ment, then a selection menu appears. The thresholds MJ06 Min. threshold and/or
MJO07 Max. threshold must also be defined for these operating modes. The thresh-
old value in these coordinates is entered with the assigned unit. The lower threshold
value only has an effect in operating modes "cap", pot and value>min and the upper
threshold has an effect in the operating modes cap, pot and value<max. MJ05 Inver-

sion enables inversion of the contact function.

Example
A threshold value switch (pressure) switches from high to low (pot).
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3.1.20 MR Frequency output 1

Access Line Designation Value Unit Variable
A* 1 Cur. frequency 0.000 Hz Flout

A= 2  Physical value (....) FiQrg
AF 3 rating of pulsas 0 Pfm3 implWrt
E=* 5  Assignment |:'E'cent. flow rate Vl Fifusw
E* & Extended assignm. Edit ElMore
E* 7 Lowermapping |0 | Eiabbu
E* 8  Upper mapping 100 | FiAbbo

B =] Averaging factor |:I | Fi1MiwFalkt
E=* il Operating mode OFF ke FiMdBir
B 13 Defzult frequency |:I.|:I':II3 | Hz Filvg

B 14 Test frequency |25:ID.:ID:I | Hz FlEich
G* 18  Float.-point not. L FaiFrm

I 1% Act. frequency 0.000 Hz  Filstf

D 20  Absolute error 0.000 Hz  FiEm

| Enter || Cancel || Load defaubts || Refresh |

Figure 102: Menu MR Frequency output 1

This frequency output is a help function in case the flow computer is also the main
totalizer for a connected ultrasonic meter. A frequency signal is required from the ul-
trasonic gas meter for pre-testing / calibration / test stand testing. This signal is pro-
vided for comparison with a reference device. A currently more common alternative is
use of the MODBUS for transmission of the current values.

The MR05 Assignment of the frequency output to one of the pre-adjusted and se-
lectable measurement variables (different flow rates and flows) takes place here. If
the pre-adjusted selection is not sufficient, any other arbitrary variable can be as-
signed in a selection menu that opens when the user clicks on in coordinate
MRO06 Extended assignm..

The following MR10 Operating modes are available:
"off", "0-1000HZz", "0-2000HZz", "0-2500HZz", "Default" and "Test frequency"

If "Default" is selected, the setpoint of the setpoint of the frequency should be entered
in MR13 Default frequency. For the "Test frequency" operating mode, the setpoint
of the frequency should be specified in MR14 Test frequency. The actual value of
the frequency output is displayed in MR19 Act. frequency.

A deviation from ACTUAL to setpoint frequency if possible if the setpoint cannot be
represented by the internal binary divisor without remainder. The deviation is shown
in MR20 Absolute error.
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3.1.21 Revision switch

When the revision is switched on, the pulse outputs are switched off in the ERZ2000-
NG and the revision bit is set in the data records of the DSfG. In menu E Mode,
submenu ED Parameter access, the revision switch can be switched from operation
(normal operation, i.e. no revision) to revision and revision via contact.

There are 2 revision modes that can lead to different operating modes together with
the functions in the coordinates ED13 Total. in revision ("running"/"at rest"), ED14
Temp. at revision ("live value"/"retained value") and ED15 Pressure with revision

("live value"/"retained value").

The coordinates ED13, 14 and 15 can only be changed with Super user authori-
zation after opening the calibration seal.

With "revision" or "rev. via contact", coordinate ED13 total. in revision must be set
to "Running", "At rest" or "Fault", e.g. the totalizer continues to run during the revi-

sion, it is at rest or displays an error.

During the revision, temperature and pressure remain on the last measured value
before the start of the revision "retained value" is activated in coordinate ED14 and
ED15. If "live value" is adjusted here, the measurement of these parameters contin-
ues. The different device behaviors are clarified from parameterization examples:

Examples for tests of totalizers in series connection or for totalizer simulations
are provided in appendix ) Examples for use of the revision switch
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4 Communication and bus systems
4.1 Bus systems

In the meantime, bus systems are often used with which various data can be trans-
mitted, particularly when a measurement transmitter is already performing an (first)
evaluation of the measured data. Then, the pure measurements are normally not
transmitted, rather some (or all) derived billing variables.

With billing values, the same billing bases / requirements must be applied. Rounding
errors can be minimized for internal calculation of non-rounded measurements which
must also be transmitted. Further deviations arise when different time intervals or
other assignments of the measuring time occur.

Different bus systems are available for selection for all measurements under operat-
ing mode:

DSfG The gas composition values are read according to the DSfG
rules in the cycle of analyses of the gas chromatograph or alter-
natively from the correlative gas measuring device.

Modbus Modbus RTU via serial interface RS 232 or via Bus RS 485.
Alternative Modbus IP via Ethernet with gas quality manager
GQM
(e.g. Siemens PCS 7 with special program).

For activation of the Modbus IP, the parameter "I Communication
J imported main gas composition via Modbus 52 GC via GQM"
must be switched from no to yes.

RMG bus Company protocol based on MODBUS. The PGC functions as
master and the ERZ2000-NG as slave. Up to 32 slaves can re-
ceive gas composition data in parallel via broadcasting.

DzU Protocol for ultrasonic flow meters

If the measurement transmitter should be operated with HART protocol, the operating
mode must be set to "Measurement value = Source value" and a current input com-
bined with HART function selected as source.

If the transmitter is operated as a transmitter, it must be ensured that the
transmitter feed is switched on in the assigned menu of the current input.

The menu for the data sources contains all technical measurement possibilities of an
input, regardless of whether these signals are available for the selected transmitter
(e.g. current signal or frequency signal analogous to the measurement variable).
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4.2 DSfG bus

Familiarity with the normal DSfG documents is assumed in this manual. These doc-
uments for users are listed in the appendix .J.1.1 Literature for the DSfG bus for addi-
tional reference material. The DSfG functionalities realized in the ERZ2000-NG are
implemented according to these requirements, i.e. in accordance with G485.

The DSFG operation can be realized via 3 interfaces COM 3, COM 4 and COM 5 and
then must be adjusted in menu IB Serial interfaces with coordinates IB09 COM 3
operating mode, IB12 COM4 operating mode and IB21 COM 5 operating mode.

1B Serial i f
Access Line Designation Value Unit Variable
B 1 Baud rate COM1 baudCo
B 2  BfPf5 COM1 bpsCo

B 3 COM1 operating mode modeC0
B 4  Baud rate COMZ baudCi
B 5 B/PfS COMZ bpsCi

B &  COM2 operating mode modeCl
B 7  Baud rate COM3 baudC3
B 2  B/Pfs CcOM3 bpsC3

B 9 COM2 operating moda modeC3
B 10 Baud rate COM4 baudC4
B 11 B/R/S COM4 bpsC4

B 12 COM# operating mode modeCd
B8 13 Baud rate Vo baudvo
B 14 B/F/S Vo bpsvio

B 15 Vo operating mode modelVor
T i& Timeout gas quality |Ei|]' | min gbhToMx
B 17 Register offset o | reqOffs

B 18 Modbus address [1 | mbAdr

B 19 Baud rate COMS baudC5
B 20 B/PS COMS bpsCs

B 21 COMS operating mode modeCS
B 22 Modbusaddr. comi |1 | mbAdrCo
B 23  Modbusaddr. COM2 |2 | mbAdrC1
B 24 Modbusaddr, COM2 [0 | mbAdrC3
E* 25 Address FLOWSIC |1 | sickadr
B 27 Modbus project EGT i mbProj

I 28 COMS DSR o dsrC5

I 25 COMS RING o ringC5

I 30 COMS5 DCD 1] dedC5

- S P —— AN wl p——

Figure 103: Menu "IB Serial interfaces”

The following applies:
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Setting in Task
IB09 /IB12 / 1B21
operating mode

DSfG control sta- [IB09 ERZ2000-NG is the DSfG control station
tion COM 3
DSFG IB12 ERZ2000-NG is the "normal” participant on the bus
COM 4 ERZ2000-NG is the computing and/or registration instance
Modem IB21 ERZ2000-NG establishes a DSfG station access as a DFU unit

COM 5 An external modem should be connected to COM 5

The DSFG bus is connected via COM 4 for a "normal" user.

DSfG pin assignment:

1 +U (+5V DC) activatable via DIP Switch
2 GND activatable via DIP Switch
3 RDA/TDA

4 free

5 GND activatable via DIP Switch
6 free

7 GND activatable via DIP Switch
8 TDB/RDB

9 free

GND and +5V are the voltage supply of the RS 485 part, not the computer. The
housing of the trapezoidal plug must be connected electrically to the housing of the
device.

DSfG bus termination

The start and end of the DSfG bus must be terminated electrically. For this purpose,
there are two 8-pole DIP switches (Figure 104) on the DSfG interface board which
are provided to switch the bus terminating resistors and current supply to the plug.
The left switch on the board (see Figure 104: DIL switches of COM 3 and COM 4) is
for the computing and registration instance, the right switch for the control station (if
available). In Figure 104, the switches are "ON" in the "rear" status (towards the
printed circuit diagram) and "OFF" in the "front" status.

The interfaces are isolated galvanically and conform to DSfG specifications. In order
to fulfill the specifications for the bus supply and the idle level, the resistances and
voltage can be activated with DIL Switches. The terminating resistor is positioned
according to the specifications at the start or end of the main cable and, therefore,
positioned externally on the cable or preferably on the star distributor.
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Figure 104: DIL switches of COM 3 and COM 4

If the function of the control station is also activated in a ERZ2000-NG, a cable must
also be routed to the start distributor from the COM 3 interface, wherein the corre-
sponding DIL switches must be set. There is a cutout in the cover plate of the com-
puter which enables access to the DIL switch of the COM 4 interface. Since the con-
trol station is always a component of the computer and 2 cables must be connected
in this case, it is functionally identical whether DIL 1 or 2 is used for activation.

Meaning with switch closed:
Closed means: the corresponding switch is set to "ON".

Device GND on the housing of the plug.

GND is connected to Pin 2 and 7 of the plug. Standard = always ON
GND is connected to Pin 5 of the plug. Standard = always ON
applies the 510 Ohm resistance to Pin 5 of the plug. GND idle level }
applies the 510 Ohm resistance to Pin 8 of the plug. GND idle level

applies the 510 Ohm resistance to Pin 3 of the plug. Idle level 5 V }
applies the 510 Ohm resistance to Pin 1 of the plug. Idle level 5 V

applies +5V to Pin 1 of the plug.

0o NOoO O~ WN -
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Example of a standard setting in practice:

Device fulfills the function control station on the DSfG bus: all switches to ON
Device not on an end of the DSfG bus: Switches 2 and 3 to ON

A Caution

The bus termination resistors must be activated externally at the star dis-
tributors or at the start and end of the main cable.

An example of a comparison of two computers is provided in annex .J.1.2
Cross-comparison via DSfG

4.3 MODBUS
4.3.1 Concept

There is an arbitrarily definable (configurable) range of 100 MODBUS registers
in the ERZ2000-NG, the

MODBUS super block

There is a freely definable (configurable) range of 100 MODBUS registers in the
ERZ2000-NG which can be pre-assigned with a factory setting (default) of 50 values
of 4 bytes each. The contents of these 100 registers can be changed by the user at
any time. This freely configurable range is called MODBUS super block. This Modbus
super block is located in menu Il Modbus super block (Figure 105: Modbus super
block). All data in the super block is stored in successive register addresses with
successive numbers. Therefore, quick data transmission is possible without individual
queries. The super block can be assigned with an offset. In addition, there is a fixed
range assigned with the most important data for the user. These registers cannot be
changed by a configuration. The fixed range connects directly to the super block and
shifts automatically with the offset.

Change of data in the super block:
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Editing of the positions in the super block is simple; Modbus register 0 can be
changed in menu Il Modbus super block in coordinate 1101 MB reg. 0 = ****. The
assignment of the register to a variable can be selected under "value". Clicking on
edit opens an additional menu with the option of selecting all data in the device (float-
ing point variables and measurements) as a Modbus register and assigning it to an
address. In the same manner, the other registers can also be assigned variables.

11 Modbus superblock

Access Line Designation Value Unit Variable

B 1 MBreg.0=AC01 Edit K mbsh1
B 2 MBE reg. 2 = ABD]1 Edit MPa mbsbh2
B 3 MB reg. 4 = AE01 Edit kg/m3 mbsh3
B 4 MBreg.&=AE01 Edit ka/m3 mbsh4
B 5 MB reg. 8 = ADD1 Edit kWh/m3 mbsh5
B [ MB reg.10 = BB01 Edit mole% mbsbe
B 7 MBE reg.12 = BDO1 Edit mole® mbsh7?
B 8 ME reg.14 = BCO1 Edit mole% mbshE
B E ME reg.16 = HDO1 Edit m3/h mbsh3
B 10 MB reg.18 = HBO1 Edit kW mbsb10
B il MB reg.20 = HEDL Edit m3/h mbsbi11
B i2 MB reg.22 = HF01 Edit m3/h mbsb12
B i3 MB reg.24 = GCO4 Edit % mbsbi3
B 14 MB reg.26 = GCO1 Edit P/m3  mbshid

Figure 105: Modbus super block

Should the volume flow rate at measurement conditions be in the first position in the
super block, proceed as follows:

View the MODBUS super block in the internet browser (Figure 105: Modbus super
block). As a super user, you can search and select the coordinates. Then, go to the
variable or edit and change the settings. Once the change settings have been loaded
and the user clicks on "continue", the change is adopted. Once the calibration lock
has been closed again, the newly entered measurement value is displayed.

Additional parameters for the MODBUS interface are found in appendix J.2 Modbus.

The interface parameters for COM 1, 2 and 3 are adjusted in menu "IB Se-
rial interfaces" in the coordinates for the respective interfaces. The Mod-
bus interface can be operated in RTU or ASCIlI mode.

The Modbus address, register offset parameters and the super block defi-
nitions apply collectively for all 4 Modbus interfaces.
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IB S - I - [
Access Line Designation Value Unit Variable

B 1 Baud rate COM1 38400 W baudCo

B 2 B/P/S COM1 M1 W bpsCO

B ) COM1 operating mode modeCl

8 4  Baud rate COM2 [115200 v|

o 5 wescow2  [Ei o |
B [ COM2 operating mode | Test i -rl:f;ﬂthE RTU

B 7 Baud rate COM3Z 19200 w Madhus S

B 8  B/R/5 COM3 IGM

B 3 COM3 operating mode USEDS

B 10 Baud rate COM4 II:"LSCJEWSICE[ID

B 11 B/P/S COM4 Boeta

B 12 COM4 operating mode modeC4

B 12 Baud rate Vo baudWio

B 14 B/P/S Vo bpsvio

B 15 o ooperating mode Vo vl modeW'Cr

Figure 106: Serial interfaces

Modbus is, depending on the version, available on COM 1 ( RS 232, 422 or 485, de-
pending on the hardware setting), on COM 2 (RS 232) and on COM 3 (RS 232 or
485). An additional Modbus interface is available as Modbus IP on jack RJ45, Ether-
net TCP/IP.

Special forms of the Modbus or parts of the settings are described in the appendix.
The relates to the EGO Modbus (appendix .J.2.2 Modbus EGO), a special interface
for Erdgas Ostschweiz, the Transgas Modbus (appendix .J.2.3 Transgas Modbus)
and the EON Gas Transport Modbus (appendix .J.2.4 Eon gas transport Modbus), a
Modbus for the Gascade company.

4.3.2 Modbus master overview

The ERZ2000-NG can receive the gas composition data from up to 2 process gas
chromatographs (Fehler! Verweisquelle konnte nicht gefunden werden.). For this
purpose, 2 Modbus masters have been implemented, which are listed in menus IL
and IM (Figure 109: IL Modbus master for the PGC (gas analysis)). The PGCs oper-
ate as Modbus slaves. The participating devices can be coupled via:
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PGC1
ERZ PGC2
150 COM6 COM
S TCP/IP network
ERZ
TCP/IP
PGC1 PGC2
TCP/IP TCP/IP

Figure 107: Connection of PGCs (gas analysis)
A mixed constellation can also be adjusted, which means one PGC is coupled

via a serial interface and the other via a TCP/IP network (see Figure 108:
"Mixed" connection of PGCs (gas analysis)).

Serial interfaces and TCP/IP network

ERZ PGC1

TCP/IP TCP/IP

PGC2

COM

Figure 108: "Mixed" connection of PGCs (gas analysis)
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The Modbus master function is adjustable so that PGCs of other manufacturers

can also be supported, e.g. a Siemens PGC.

Figure 109: IL Modbus master for the PGC (gas analysis) shows the Modbus

menu for a PGC.

IL Modbus Master GC1

Access Line Designation Unit

i

iiiiﬁ
i

e [
Dagnoss1 ] T
Dagnoss2 B ] exoiDingz
Time slemp DD-MME-YYYY Bh:mm:ss mbl stamp
Amalyre counber a mbisnsslHk
Communication waiting mhi_ok
Data lirmeout 101478 5 mbl_datate
Sum amponents 0.0000 mole%  mbl KmeSum

(=]

l:l (=== =W =R = O IIIIIIIIIIIIIIIIIIIIIIII
H”'“”""’IIIIIIIIIIIIIIIIIIIIIII

Exception code
Exception counter

mbiExcCed
mbilExeCrt

N A - Y S
--—m  mbijeadr

Figure 109: IL Modbus master for the PGC (gas analysis)

A reduced graphic (Figure 110: Reduced graphic: IL Modbus master for the
PGC) which shows only the essential content of the right window presents the

Modbus-specific data.
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Amalyre counber
Communication
Duata tirmeout
Sum camponents
Exceplion code
Exceplion counter

Time stamp DO-MM-Y hib: mm :ss mhbil_sktamp

a mbisnslnk
weiting mhbi ok
101478 1 mbl_datatn
0.0000 moleds  mblKmeSum

n fmibiExeCod

mbilExeCht

] =
{nil

IIIIIIIIIEI T IIIIIIIII II
s <)
¢|le|ls

LT el | | [ [ | [ [ /N

]
!

E* 59 Read function cade . mhire
A* 7D actual selected u-nt.llmli.llasher 1 m

L 71 Position contact

--—m-—
E* 73 seletedeontact ([0FE  ~|  slmbm

B 95 used button expibin
EIEE PECE300: Stream 1 [ Befr=sh |

PECEI00: Stream 2

PECEI00: Stream 5

PRCE3I00: Straam 4

Figure 110: Reduced graphic: IL Modbus master for the PGC

A detailed description of the analysis-specific data ILO1 to IL26 is provided in
chapter 7.6.4 IL Modbus Master. The various selectable streams are also ex-
plained here.

Register address

The ERZ2000-NG has the default of the PGC register in the values of, e.g.
ILO1 Calorific value, wherein the desired value is found, e.g. Register 7020
for the calorific value in coordinate IL01.
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The ERZ2000-NG receives information from the data type about how the information
coming from the PGC must be converted. F 7020 means that the calorific values is
delivered simply as an exact floating point number (float). The following data types
are used:

Double exact floating point number (double float)
Single exact floating point number (double float)
32-bit unsigned integer (long)

s cmyou

16-bit unsigned integer (short)

An implemented formula evaluation enables division and use of parentheses in addi-
tion to multiplication and addition.

Example unit conversion

A value coming from the PGC can be converted using a factor. For instance, to
convert the calorific value with the unit kWh/m3 to MJ/M3, "F7020*3.6" must be
multiplied in coordinate IL01.

Access Line Name Value Unit

ES§ 1 Calorific value | Fr020:36  MJ/m3

Example addition rules

It is possible that there is no entry field available in the ERZ2000-NG for a gas com-
ponent measured by the PGC, such as cyclo-pentane in register 8290. In this case,
the cyclo-pentane can be added to the share of another component, e.g. neo-
pentane. Then, the value "F8264+F8290" must be entered in coordinate IL13.

Value

F8264+F8290

Example constants
It is possible that components which are provided to the ERZ2000-NG by the PGC
are not available, such as hydrogen sulphide. Therefore, they are zeroed as follows:

Value
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IL27 status
For example, the following could be required for the PGC status:

e Value=1: The PGC measures without errors.
e Value=0: The PGC isin alarm.

e Value=0: The PGC is in revision.

Only with value # 0 the values of the gas quality are transferred.

It is possible that a PGC does not provide the status in exactly this form. Instead, it
gives:

Register 10: It shows the number of pending alarms. If the register shows the
value 0, the PGC is alarm-free. This is a 16-bit integer register.

Register 2: Information provided here is coded bit by bit. If the bit with the
significance 4 is set, the PGC is in measurement mode. This is a
32-bit integer register.

The status formation can be formulated in coordinate IL27 with the following consid-
erations:

A 16-bit integer register must be read for the first part. The number of pending
alarms that is readable there relates to the data type of an unsigned integer
(unsigned short int). The prefix for this is a lower-case u. The register address is
10, i.e. the value with u10 must be requested.

Then, the value must be checked with a comparison operator to zero. The ex-
pression for the first part is u10==0. As a result, the expression has the value
true when u10 contains the value 0.

A 32-bit integer register must be read for the second part. Since this value must
be interpreted bit by bit, it is an unsigned integer with 32 bits (unsigned long int).
The prefix for this is a capital U The register address is 2, i.e. the value with U2

must be requested.

Then, it must still be determined whether the bit with significance 4 is set. For
this purpose, the bit-by-bit and must be used as an operator, which is repre-
sented by the character &. The second partial expression then becomes u2&4.
This expression has the value 0 as a result when the bit is not set with signifi-
cance 4 and a value different than 0 when the bit is set. The bits with a different
significance than 4 do not influence the result.

Finally, the two partial expressions must be linked by a logical And. This opera-
tor is represented by the characters &&. The parentheses rules must be ob-
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served, i.e. parentheses must be used in both partial expressions. The com-
plete expression for IL27 is (u10==0)&&(U2&4).

Access Line Name Value Unit
ES§ 27 Status | (u10==0)3&(U284) |
There are a total of 80 characters available for formulation of the expression.

Expressions can consist of

e Arithmetic operators
Addition +
Subtraction —
Multiplication *
Division /

Modulo %
Algebraic sign -

e Comparison operators
greater than >
less than <
greater than or equal to >=
less than or equal to <=
equal ==
unequal =

e Logical operators
Logical And &&
Logical Or I
Not !

e Bit-by-bit operators
Bit-by-bit And &
Bit-by-bit Or |
Exclusive Or *
Bit-by-bit negation ©

e Condition
a?b:c ifathenbelsec

e Parentheses

()

e Constants
Integers, e.g. 42
Floating point numbers, e.g. 1.234
Exponential representation, e.g. 1.2345E-3
unsigned, the role of the algebraic sign is put into effect by the
algebraic sign operator.
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IL30 Time stamp
Shows the time of the last PGC answer.

IL31 Analysis counter
The counter shows the number of gas analyses conducted by the PGC.

IL32 Communication

Shows the current status of the data exchange with the PGC: "waiting", "At rest" or
"Running".

IL33 Data timeout

Shows the time elapsed between the last PGC query and answer.

IL35 Exception code
Shows the Modbus error code.

IL36 Exception Counter
Shows the Modbus error counter.

IL50 Operating mode
This operating mode determines the type of Modbus coupling between ERZ2000-NG
and PGC. The following adjustment options are available:

o "Off" No coupling is activated.

e "Modbus IP" Coupling via TCP/IP network

e "Modbus RTU C6" Serial coupling via Com interface C6
e "Modbus RTU C7" Serial coupling via Com interface C7

IL51 IP address
The PGC IP address must be entered here (is only necessary in network operation).

IL52 Modbus address
The Modbus address of the PGC must be entered here (is only necessary in serial
operation).

IL53 Modbus IP timeout
The maximum time delay of the PGC answer must be entered here (only in network
operation).

IL54 Slave accepts gaps

This operating mode determines the manner in which the ERZ2000-NG sends its
queries to the PGC. The key here is how the PGC reacts when unassigned Modbus
registers ("gaps") are queried. The following options are available:

e No
The PGC sends an exception telegram when unassigned Modbus registers are
queried. In this case, the ERZ2000-NG must send several individual queries.
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e Yes
The PGC sends answer data and fulls unassigned Modbus registers with "0" (ze-
ro). In this case, a signal query of the ERZ2000-NG is adequate.

IL55 Byteorder 16-Bit Int

The byte sequence of 16-bit integers can be adjusted here. A 16-bit value con-
sists of two bytes, the lower-significance byte and the higher-significance byte.
The following setting options are available:

>12/ 21

IL56 Byte ord 32-Bit-Int

The byte sequence of 32-bit integers can be adjusted here. A 32-bit value con-
sists of four bytes. The following setting options are available:

> 1234/ 2143 | 3412 | 4321

IL57 Byte order float

The byte sequence of single exact floating point numbers can be adjusted here.
A single exact floating point number consists of four bytes. The following setting
options are available:

> 12342143/ 3412/ 4321

IL58 Byte order double

The byte sequence of double exact floating point numbers can be adjusted

here. A double exact floating point number consists of eight bytes. The following
setting options are available:

> 12345678 / 21436587 | 34127856 / 43218765 / 56781234 /] 65872143 /| 78563412
/ 87654321

The following applies for coordinates IL55 to IL58:
The numbers symbolize the significance. The significance of the byte increases
with the numerical value. The sequence is read from left to right.

IL70 Currently selected
Shows the currently active Modbus master and thus the assigned PGC.

IL71 Contact position

Shows the current switching status of the selected control contact.
o Off: Contact is switched off.

e On: Contact is switched on.

IL72 Selection mode
This operating mode determines the manner in which the two Modbus masters work.
The following options are available:

¢ Always Master 1

The ERZ2000-NG only works with a single PGC. Only Master 1 is active for query-
ing of gas analysis data of the assigned PGC 1.
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Always Master 2

In this case, the ERZ2000-NG only works with a single PGC. Only Master 2 is ac-
tive for querying of gas analysis data of the assigned PGC 2.

Contact

The ERZ2000-NG can work with two PGCs. The selection of which of the two
should be currently active takes place with a selectable input contact (see coordi-
nate IL73 for the source).

Better

In this case, the ERZ2000-NG works with two PGCs. The selection of which of the
two should be currently active is made by the ERZ2000-NG itself. The "better"
PGC is taken, which means the one which operates most error-free.

IL73 Source
The input contact which controls the cooperation of the ERZ2000-NG with the two
PGCs is selected here. The following options are available:

Off: No contact for PGC control is selected.

Contact input 1:Contact input 1 controls the PGC selection.
Contact input 2: Contact input 2 controls the PGC selection.
Contact input 3: Contact input 3 controls the PGC selection.
Contact input 4: Contact input 4 controls the PGC selection.
Contact input 5: Contact input 5 controls the PGC selection.
Contact input 6: Contact input 6 controls the PGC selection.
Contact input 7:Contact input 7 controls the PGC selection.
Contact input 8: Contact input 8 controls the PGC selection.

The RMG bus on the gas analysis data of a PGC (e.g. PGC9300) which is sent
to one or multiple computers (ERZ2000-NG) is described in this chapter (chap-
ter 7 Parameter of the gas).
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4.4 NAMUR sensor adjustment (optional)

The integrated (optional) Ex isolation stage can be adjusted with a manual or prede-
fined calibration to the HF scanning head with respect to the trigger threshold and
switching hysteresis. This simple possibility at the push of a button replaces the rela-
tively elaborate adjustment with potentiometers. The GU Namur sensor adjustment
menu enables the following settings for NAMU signals of high or low-frequency
transmitters or ENCO encoders, as well as pressure and temperature transmitters:

GU Namur Sensor adjustment

Access Line Designation Value Unit Variable
E* 1 Sensortypea burbactt
E* 2 SensortypeB turbArt
s 3 Trig. RMG-tap a0 trigRmg
5 4 Hyst. RMG-tap 50 hy=tRmg
S 5  Trig. stnd. Mamur 70 trigNam
S & Hyst. stnd. Namur 45 hystMam
E=* 7  Trig. man. just. |50 | trighnd
E* 8  Hyst. man. just. |50 | hystand

| Enter || Cancel || Load defaukts || Refresh |

Figure 111: Menu: GU Namur sensor calibration

Coordinates GUO1 and GUO02 offer 3 possibilities of carrying out the calibration:

"Standard NAMUR"

"RMG tap"

"Manual adjust-
ment"

Standardized trigger threshold and hysteresis are loaded.

This is the factory setting.
Special trigger threshold and hysteresis are loaded.

Trigger value and hysteresis can be finely and roughly adjust-
ed.
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4.5 Settings for communication

4.5.1 IA TCP/IP network
IA TCP/IP network

160 Access Line  Designation Value Unit Variable
B 1 own IP-Addr.Eth1 [10.20.13.73 | my ipEl
1 12 MAC-address Eth1  00-05-51-05-1A-FC macAddre1
S B 13 Netmask Eth1 [255.255.255.0 | netmaskE1
B 14 Gateway Ethl [10.20.13.1 | gatewayE1l
— B 15 DNS Eth1 [172.17 248 98 | namesrvEl
) 16 DHCP Eth1 dhepEl
- B 17 MTU Ethl [1500 | mtuEl
B 21 own IP-Addr-Eth2 [160.221.45.110 | my ipE2
D 24 GIA-countdown 0s giaCntDwn
s 32 MAC-address Eth2  00-00-00-00-00-00 macAddrE2
B 33 Netmask Eth2 255.255.0.0 | netmaskE2
B 34 Gateway Eth2 [192.168.20.254 | gatewayE2
B 35 DNS Eth2 [194 250 70 | namesrvE?
e 36 DHCP Eth2 dhepE2
B 37 MTU Eth2 [1500 | mtuE2
D 41  Port HTTP 80 httpdport
E=* 42  remote control wvncd
E* 43 port remote control |4831 | wncdport

| Enter || Cancel || Load defaults || Refresh |

Figure 112: Menu: IA TCP/IP network

Adjustment of parameters

In order for the network connection to function correctly, the necessary settings must
be made in menu IA TCP/IP network.

If "yes" is activated in coordinate IA16 DHCP Eth1, the network configuration is as-
signed automatically. Otherwise it must be entered manually. For example, the |P4
address for the ERZ2000-NG must be entered manually in coordinate 1A01 own IP-
Addr. Eth1 for network 1, e.g. "10.20.13.71". Under this address (or the automatical-
ly assigned address), the ERZ2000-NG operates as an HTTP server and can be ac-
tivated with a standard browser (Internet Explorer, Firefox) (see also chapter 2.1.3
Remote control / parameterization). In IA32 MAC-address Eth2, the MAC address
Ethernet 2 can be entered by a super user.

Coordinate IA15 DNS Eth1 (DNS = Domain Name Service) contains the IP address
of the service for the name resolution. The setting is connected to the time service via
network function.
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The IA17 MTU Eth1 coordinate can be used to set the maximum packet size of the
transmission protocol (MTU). This may be necessary if there are connection prob-
lems (firewall, mobile radio, ..).

Please only make these settings after consulting your IT department if there
are connection problems (firewall, mobile phone, ...).

The analog assignments for the Ethernet interface 2 are made with coordinates 1A21,
1A33, 1A34, IA35 and IA36.

The value of coordinate 1A41 Port HTTP is typically Port 80. It cannot be changed.

4.5.2 IC DSfG instance computer

IC General DSG

Access Line Designation Value Unit Variable
E* 1 Corrector address myAdrl)
E* 2 CRC12 start value 122 | myCRC
C 3 Corrector entity uz mylInstl
D 4 Time of last event 20-09-2018 11:48:03 TIEvent
D 5 Last event -5612 |Event

D 14 Own bit string 0000 hex Bitleiste
E* 20 Meter address myAdrF
C 21 Meter entity F2 myInstF

| Enter || Caneel || Load defaults || Refrash |

Figure 113: Menu: IC DSfG instance computer

The DSfG address of the computer instance (A, B, C, etc.) is identified in IC01 Cor-
rector address. All 30 DSfG slave addresses are permitted here, as well as the set-
ting "Off". The computer instance cannot be parameterized as a control station.

Adjustment of the DSfG address of the computer and the totalizer instance is
relevant for billing.
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The computer instance uses the COM4 interface. The DSfG interface board must be
installed in the ERZ2004. The COM4 operating mode IB12 must be set to DSfG for
the DSfG and bits/parity/stop bits IB 11 must be set to "7E1". The values 9600,
19200, 38400, 57600 and 115200 are permissible as the baud rate setting.

R e

The following applies for the DSfG:
Take the lowest possible baud rate.

Due to the special design of the DSfG protocol, baud rates of 19200 or higher
only have minimal speed increases, whereas the system load and susceptibil-
_ ity to interference increases significantly.

Coordinate IC05 Last event documents the last event in the computer instance. The
number code can be positive (message coming) or negative (message going). The
number value stands for a message text. The message numbers 1...999 are univer-
sal messages. Higher numbers are assigned with manufacturer-specific messages.
The range 5000...5999 was reserved and used for the ERZ2000-NG. For the mean-
ing, refer to the documentation for DSfG events. The time stamp for the last event
can be read under 1C04.

IC14 dedicate bit string contains the central status indicator for the DSfG.

BitO Collective alarm

Bit1 Fault Vo

Bit2 Fault P or den

Bit3 Fault T or st

Bit4 Min. warn. lim. Vo, P, T, den or st
Bit5 Min. alarm lim. Vo, P, T, den or st
Bit6 Max. warn. lim. Vo, P, T, den or st
Bit7 Max. alarm lim. Vo, P, T, Rb or st
Bit8 Low-significance bit direction

Bit9 revision

Bit10 Parameter change

Bit11 Calorific value fault

Bit12 Carbon dioxide fault

Bit13 Original totalizer fault

Bit14 Substitute GC

Bit15 High-significance bit direction
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The complete data element list of the computer instance of the
ERZ2000-NG is included in the device-internal documentation: see:
Documentation/ll DSfG/1. Data elements/a Computer

4.5.3 ID DSfG entity recording

ID DSfG " i
Access Line Designation Value Unit Variable
B i Rec.entity address myAdr

D 2 Recording entity R2 myInstR

B 2 Service request |959999‘99'5 | serviceRag
B 4  AG 16 visible extVis

:} 5 Identifier AG1  [AG1 | aglName

B & Identifier AG2  |AG2 | ag2Name

B 7 Identifier AGZ  |AG3 | agEName

B 8  Identifier AG4 [AG4 | agAName

B 3 Identifier AGS  |AGS | agSName

B 10 Identifier AGE  |AGH | agEName

B 11 Identifier AG7  |AGT | ag7Name

;) 12 Identifier AGS  [AGE |  agSMame

B 13  Identifier AGS [AGE | agIName

B 14 Identifier AG10  |AGI10 | ag10Name
B 15 Identifier AG11  |AG11 | agliName
B 16 Identifier AG12  [AG12 | ag12Name
B 17 Identifier AG1Z  |AG13 | ag13Name
B 18 Identifier AG14 |AG14 | agl4Name
B 13 Identifier AG15  [AG1S | agl3Name
B 20 Identifier AGIE |AG16 | aglEName
Q 21 Attention freeze freezAtt

B 22 Archive headline tswHead

B 23 AG 12 visible abhVis

| Enter || Cancel || Load defaukts || Refresh |

Figure 114: Menu: ID DSfG entity recording

ID 01 Rec.entity address contains the DSfG address of the registering unit. All 30
DSfG slave addresses are permitted here, as well as the setting "Off". The registra-
tion unit cannot be parameterized as a control station. The registration instance uses
the COM4 interface. For further information, refer to ID 01 Rec.entity address.
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The fill level indicators of the individual archive groups are checked to determine if
the ID 03 Service request number value entered here has been exceeded. An fault
message is issued if the value has been exceeded: H56-4 Service request, i.e. ser-
vice personnel needed urgently.

ID 04 AG 16 visible controls whether archive group 16 (extra measurements) should
be visible for the central unit.

Text for identification of the corresponding archive group can be entered in coordi-
nates ID 05 to ID 12.

A DSfG freeze telegram can be triggered with "yes" in ID21 Attention freeze. This
may be necessary if there is no revision switch in a station without MRG.

Archive contents can be exported with TSV files. Coordinate 1D22 offers settings op-
tions for design of headers and/or column headings.

DSfG: The columns are overwritten with DSfG data element designations, e.g.
baae.
Name: The columns are overwritten with plain text, e.g. corrected volume at

meas. cond. totalizer AM1.

The complete data element list of the registration instance of the
ERZ2000-NG is included in the device-internal documentation: see:
Documentation/ll DSfG/1. Data element/b registration.
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454 IE Remote data transmission access
| ..

Access Line Designation Value Unit WVariable
B 1 ROT address modem myAdrD

C 2 RDT entity D2 mylInstD

O 3 State of modem Waiting for modem modemState 165
B 4  Bus identification 000000000000 | buskennundg
B 5 RDTID (1111111111111 | dfueld

B &  Modem init. string  |atels0=1 | mdmiInitStr
B 7 Dial prefix [atc3di | dialPrefix

D 10 Time RDT param. DO-MM-¥Y hh:mm:ss dfuParChg
B 13 Carrier message anrufMsg

B 14 PTB-Message Suppress v ptbZMsg

D 15 DSfG-B-1IP state listen dsfgbState
C 16 DSHG-B-IP port 8000 dsfgbPort

B 17 Network interface dsfgbBind

B 18 RDT address IP OFF » myAdrl

B 19  entity filter IP [ABC | exListe

| Enter || Cancel || Load defaults || Refresh |

Figure 115: Menu: IE DSfG DFU

Coordinate IE01 RDT address modem contains the DSfG address of the DFU unit.
All 30 DSfG slave addresses are permitted here, as well as the setting "Off". The
DFU unit CANNOT be parameterized as a control station. The DFU unit uses the
COMA4 interface. For further information, refer to IC01 Corrector address.

Adjustment of the addresses of the DFU instance of the computer and the total-
izer instance is not relevant for billing.

In general, the DFU is an independent device which simultaneously fulfills the func-
tion of control station. This cannot be adjusted in the ERZ2000-NG. The reason is
that two different data protocols cannot run on an interface at the same time. (The
control station algorithm basically differs from a slave algorithm). In order to avoid
putting the stability of the DSfG bus at risk, an instance-free DSfG control station was
implemented on COM 3 IB09. This runs completely independently without cross-
connection to other instances of the ERZ2000-NG.

IEQ3 State of modem shows the current status of the modem.
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stopped Emergency Off status if control of the modem status machine
is lost. This ensures that a potentially open telephone connec-
tion is disconnected and no further telephone activity takes
place until the restart of the ERZ2000-NG.

Initialization The modem initialization string IEQ6 is sent. Then, a reaction
166 is expected from the modem.

Waiting for After initialization, the reaction of the modem is awaited. If it is

modem positive, the modem is ready. If the reaction is negative or

there is no reaction, the initialization is repeated. If there is
still no reaction, with DSfG-DFU activated (IE01 # "Off") mes-
sage H48-1 Def.modem is sent or switched off.

— Acknowledgment Intermediate step: recognized syntactically correct acknowl-
edgment from modem.

Modem ready The initialization was successful. It reacts to incoming calls
and edits triggers for outgoing calls.

PTB Time service The trigger for handling the PTB time service is edited. The
following messages are possible:
- M52-2 Call modem carrier signal coming
- M52-3 PTB time PTB telephone time service
Time recognized coming
(when PTB time service was recognized)
Old time, new time
(when time adjustment was necessary) Messages carry
the time stamp before or after successful adjustment.
- M52-3 PTB time PTB telephone time service time recog-
nized going
- M52-2 Call modem carrier signal going
Recognition The query of bus recognition IE04 is expected.
This is Phase 1 of the login procedure.

Identification Identification of the IEQ5 is expected.
This is Phase 2 of the login procedure.

Commands The IEQS identification is successful.
Commands are expected.
This is Phase 3 of the login procedure.

Connected The command for transparent connection was recognized.
The connection between remote center and local DSfG bus
has been established.

This is Phase 4 of the login procedure.

Hang up The telephone connection is disconnected.

ERZ2000-NG wiring to modem. All 9 wires must be connected 1:1. All other variants
are unsuitable.
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IE04 Bus identification is Step 1 of the login procedure via modem (K-command).
According to DSfG specifications, the bus identification must be exactly 12 characters
long. The bus identification can also be changed via modem.

IE05 RTD ID is Step 2 of the login procedure via modem (K-command). According to
DSfG specifications, the identification must be exactly 16 characters long. The identi-
fication can also be changed via modem.

The IE 06 Modem init-string is provided for initialization of the modem. The meaning
of the command is explained in the documentation of the respective modem. The
specification value "ate0s0=1" corresponds to the minimum requirement for the
ERZ2000-NG to work with the modem.

Meaning of the specification value:

at: Hayes command prefix (prerequisite for each command)

e0: ECHO OFF: the modem should not repeat the received characters.
s0=1: Automatic call acceptance after a ring character

In order to make a call, the command IEQ7 Dial prefix is required. The meaning of
the commands is explained in the documentation of the respective modem.

- Minimum necessary information to be determined

- Is pulse dial necessary? (Brrr tatatatata), ATDP command

- Is multi-frequency dial necessary? (Pi Pa P6 Pa Pa P3), ATDT commando
- Is there a dialing tone immediately?

Are you on a private branch exchange? If so, private branch interpretation must be
deactivated. See ATX command for this purpose.

- How do you receive a dialing tone in private branch exchanges? (e.g. dial zero
first)

Frequently used dial commands:

atx3dp: Dial command for pulse dial without identification of the private branch ex-
change.

atx3dt: Dial command for multi-frequency dial without identification of the private
branch exchange.

atx3dt0: Dial command for multi-frequency dial without identification of the private
branch exchange.
With repeat dial when a zero is dialed first.

If a DFU parameter is changed in the command phase (Phase 3 of the login proce-
dure) from the center, a time stamp IE10 time RTD param. is recorded. The IE13
Carrier message controls the activity of the message M52-2 Call (carrier signal mo-
dem). If the message is perceived as disturbing, it can be switched off here. IE14
PTB message. controls the activity of the message M52-3 PTB time (PTB telephone
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time service time recognized). If the message is perceived as disturbing, it can be
switched off here.

IE15 DSfG-B-IP state shows the statuses of the DSfG-B-IP machine.

opening Opens a TCP-IP socket

listening TCP-IP socket is in LISTEN status (waiting for a partner to
dock).

Recognition A partner has docked. Level 1 of the login procedure.

Identification Level 2 of the login procedure.

Commands Level 3 of the login procedure.

Connected Transparent status

closing TCP-IP connection is capped on the ERZ side

closed TCP-IP connection is capped on both sides

The port specification for the DSfG-B-IP interface is in coordinate IE16 DSfG-B-IP
port.

The complete data element list of the data remote transmission instance
of the ERZ2000-NG is included in the device-internal documentation: see:
Documentation/ll DSfG/1. Data elements/c Data remote transmission.

4.5.5 IF DSfG master

IF DSIG master

Access Line Designation Value Unit Variable

D 1 DSfG device dsfgadrlist
s 2 General polling traditional pollMod

= 3  double EOT Yes eot2

= 4 Polling time 7.0ms |leitDelay

s 5 polling mode fiz delayMod

I & DSfG fault 0000 hex dsfgActErr

I 7 Usar pattarn 00000000 hex teilnehmer
D . Address pattern 00000000 hex dsfgAdrPatt
I 3 Baud rate gross 0 bit/s effBaud

I 10 Baud rate net 0 bit/s efftlut=

D 11 Working load 0.00 %  dsfglast

T
i
m

-

Figure 116: Menu: IE DSfG master
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The addresses of all participants on the DSfG bus are listed in coordinate IF01 DSfG de-
vice. The following applies:

Capital letters = external addresses
Lower-case letters = internal addresses

Participants found on the bus are displayed here even if the control station is not ac-
tive.

The strategy for the general polling is defined in IF02 General polling for an active
control station.

traditional  General polling of all possible participants takes place
1 x per minute

Floating General polling does not take place. Instead, all addresses are
polled in rotation for any participants that have not been found yet.
As a result, new or lost participants on the DSfG bus are found
somewhat more quickly.

mixture Combination of both of the above strategies.

The control station runs on COM3. Ensure the same setting in baud rate, data bits,
parity and stop bits in regard to COM4 (DSfG slave instances)

With traditional control stations, 2 EOTs are sent, which can be adjusted in coordi-
nate IF0O3 Double EOT. The second EOT is syntactically unnecessary. By omitting
the second EOT, a speed increase of 20% is achieved in the polling without increas-
ing susceptibility to interference or the system load of the bus.

It should be checked in the individual case whether external devices still
function stably when the second EOT is omitted.

The wait time between two polling processes is typically 7 msec. By reducing this
time in coordinate IF04 Polling time, the polling speed is increased drastically. How-
ever, the system load on the DSfG slaves increases considerably.

It should be checked in the individual case whether external devices still
function stably when the polling wait time is decreased.
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Coordinate IF06 DSfG fault is an auxiliary quantity for the information transport of the
lower DSfG protocol layers for fault evaluation. If parameter JD01 Software debug is
set to "yes", the following messages are activated:

e H64-6 DSfG unex char.: unexpected characters in telegram
e H64-7 DSfG overflow: Input buffer overflow

e H64-8 DSfG checksum: Block check incorrect

e H64-9 DSfG broadcast: Block check in broadcast incorrect
e H65-0 DSfG broadc_inc.: Broadcast ignored

e H65-1 DSfG busterM,m.: Bus termination problem

The cause of the messages may lie in the device in question or another
bus participant. The device that displays the message does not necessari-
ly have to be the cause.

Coordinates IF07 User pattern and IF08 Address pattern are auxiliary quantities for
the bit pattern; each bit corresponds to an external (IF07) or internal (IF08) partici-
pant. The least significant big is DSfG address "A". Together with IF06, IF01 is
formed.
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5 Transmitters

Various transmitters can be connected to the ERZ2000-NG. There are pre-settings
for some of these transmitters which often do not require any adjustment or very little
at all. By contrast, additional settings are required for other transmitters. The ordinary
connection options and parameterization are presented.

The various transmitters are sorted below according to function. The gas component
analysis and various flow meters have a separate chapter due to their importance.
Some of the measurements are assigned to these chapters.

Should custody-transfer parameters be changed, the calibration seal must be
removed and the input switch must be switched to the "input"” position.

Once the first parameter has been changed, it is written to the log book togeth-
er with the entry "Calibration lock open +".

The flow computer immediately stops conversion and will not deliver current
measurements until the input switch has been switched back to the "opera-
tion" position.
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5.1 Measurements

The measurements are listed in menu A Measurements. The first sub-item AA
Overview displays some of these values in the live browser.

- | x
e o MG http://10.20.13.71/ ~ & || Suchen.. o~
id ERZ 2000-NG L[]
3 ERZ 2000-NG ~ | RMG Messtechnik ERZ 2000-NG 1.7.0 2013 1.1H Gasl p'iy
FH2Y A Measured values Calibration lock Developer Fault display M54-0
-3 AA Overview
-3 AB Absolute pressure AA Measured values function key
-] AC Gas temperature
-{Z1 AD Sup.calorific val. Designation Value Unit Column Jump target
-{Z1 AE Standard density Pa 0.55000 MPa AB Absolute pressure
(0 AF Relative density T 293.15 K AC Gas temperature
-0 AG Density Hs 0.188 kWh/m3 AD Sup.calorific val.
(0 AH Dens.transd.temp. sd 0.75651 kg/m3  AE Standard density
-0 AIVOS temperature rd 0.5549 AF Relative density
"0 A3 vel. of sound(M) co2 0.9960 mole% BB Carbon dioxide
AK Vel. of d(B
o el. of sound(B) H2 1.0000 mole% BC Hydrogen
-{I1 AL Device temperature i
N2 0.2988 mole®% BD Nitrogen
-1 AM Viscosity .
den 35.000 kg/m3 AG Density
-{Z1 AN Isentrop. exponent
Tden 10.00 °C AH Dens.transd.temp.
-1 AO Joule-Thomson-coef
=]
@ AP diff.pressure Tvos 10.00 °C Al VOS5 temperature
-3 AQ 4-20mA flow Vsm 431.1 m/s Al Vel. of sound(M)
#{J B Components Vsh 431.1 m/s AK Vel. of sound(B)
{3 C Analysis Eta 12.0000 uPas AM Viscosity
E{E3 D Calculated values v Kp 1.35400 AN Isentrop. exponent v
< > < T .,. ) B >

Figure 117: Overview of measurements

After clicking on LI AA Overview, the screen shown in Figure 117: Overview of
measurements appears. The heading of the sub-menu is under these lines, e.g.

AA Measurements function key

Various measurements are displayed there, such a p (absolute pressure), T (gas
temperature), etc.

If you click on this Heading, a menu with further explanations for the values on the
previous screen appears (Figure 118: Explanation menu).
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AA Measured values function key

AAD1 Overview Anchor 1

ID: o_m0O1

Display value for secondary applications
X-Ref

Data type Panel
X-Ref

Unit of object

Format of object

Visible: dausw
X-Ref

AAD2 Overview Anchor 2

ID: o_m0Oz2

Display value for secondary applications
X-Ref

Data type Panel
X-Ref

Unit of object

Format of object

Visible: dausw
X-Ref

Figure 118: Explanation menu

Windows in which additional, in-depth definitions and / or explanations of the select-
ed parameter are shown are opened by clicking on the underlined text.

Clicking on the Heading again will bring you back to the initial menu (Figure 117:
Overview of measurements).

The corresponding live values, their unit (if available) are behind the measurements
and the corresponding coordinates are in the menu and the jump target.

e.g.
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AA Measured values function key

Designation Value Unit Column Jump target

Pa 0.55000 MPa AB Absolute pressure
174 T 293.15 K AC Gas temperature

Hs 9.188 kWh/m3 AD Sup.calorific val.

sd 0.75651 kg/m3 AE Standard density

rd 0.5549 AF Relative density

- coz 0.9960 mele%: EB Carben dioxide

H2 1.0000 mole% BC Hydrogen

M2 0.2988 mole% BD Nitrogen

den 35.000 kag/m3 AG Density

T A 4 M W AL Mmmem e oA e e

Figure 119: Listing of measurements

By clicking on the parameter under the jump target, the corresponding menu ap-
pears; e.g. clicking on the absolute pressure opens sub-menu AB absolute pres-
sure (Figure 120: Menu AB Absolute pressure).

With super user access, measurements such as pressure ("AB04"), tempera-
ture ("AC04"), calorific value ("AD04"), etc. can be switched to a different unit,
but without automatic conversion taking place.

Unlike the meters, the min. value / max. value assignment determines the cal-
culation of the physical variable from the input value. Therefore, the change of
the unit is purely a text change.

5.2 Pressure transducer

The various adjustment options for absolute pressure are listed based on the exam-
ple of absolute pressure. Only the relevant part is shown in the right part of the
browser in order to provide a better overview.
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AB Absolute pressure

Access Line Designation
AT 1 Measured value
A% 2 Inputwvalue -= ABOS

Value Unit Variable
0.55000 MPa  drka
0.55000 MPa  ddanll

E® 3 Operstingmode  [Defaut  ~|  ddkaMod
6% 4 Ume  MPa  dikaDim
B 5 Defauk pssoo0  |mPa drkavg

B & Lower warning limit [0.1 MPa  drkaWGwu

7 Upper warning limit _HIPa drkaWGwo

(1]

o ;
] 27 Current status Fix=d value drkaCEstt
] 28 DSAG status Fix=d value drkaEstt
D Used range 0,89986 MPa  drkaMb

175

D Mini. drag indicator 0,10000 MPz  drkaMn
D 32 Mazx. drag indicstor 0.99986 MPz  drkabx
D 33 Current gradient 0,00000 MP3/s drkaGdt
D 34 Second mean 0.55000 MPa  drkaSmiw
D 35 Minute mean 0,55000 MPa  drkaMmiw
D 36  Hourly mean 0.55000 MPa  drkaHmiw
D 37 Ongoing mezn 0.55000 MP2  drkaCEmiw
D 32 Standard devistion 0.00000 MP2  drkaStab
D 47 Revision mean 0.55000 MPz  drkaBmiiw
D 43 retain valus 0.55000 MP=2 d,r;kau!
D Daily mean 0.54914 MP=
--_Im --
E¥1|51 pevieatype 1 [FosisICAR | ddaGedp
--_I—  drkaSertic
61 Measuredwalue | O.5S000MPe fdim
--—— MPa | fdckagll” |
[[Enter ][ Caneal || 30515CA 10 bar |[ Refre=n |
I051SCA 10 bar 3051CA2 5 bar Cerabar S PMP 71 10 bar
30515CA 55 bar 3051CA2 10 bar Cerabar S PMP 71 50 bar
30515CA 100 bar 3051CAS 15 bar Cerabar S PMP 71 100 bar
30515CA 120 bar 3051CAS 20 bar STABOD 35 bar
3051STA 10 bar 3051CA3 35 bar STAB0D 100 bar
20515TA 55 bar 3051CA3 55 bar 20334 2 bar
30515TA 100 bar 3051CA4 60 bar 20884 3.6 bar
30515CG 100 bar 3051CA4 80 bar 20884 8 bar
WE1STE 55 bar 3051CA4 100 bar 2083412 bar
30515TG 100 bar 3051CA4 275 bar 20834 20 bar
APC-2000 ALW 7 bar 2083A 55 bar
APC-2000 ALW 20 bar
APC-2000 ALW 100 bar

Figure 120: Menu AB Absolute pressure

The list of selectable pressure sensors is displayed in 3 columns instead of

1 central column.
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The lower part provides a pre-selection of various pressure transducers approved for
custody transfer applications, which can be selected. If you select one of these pres-
sure transducers (e.g. "3051S1CA2 10 bar"), a pre-setting is applied, wherein the key
data is already transferred. All data that is recommended has a bright yellow-green
background.

176 This can be seen in Figure 121: Pre-selection of a pressure transmitter with an ab-

breviated representation of Figure 120: Menu AB Absolute pressure.

D 49  Tagesmittelwert 0,00000 MPa drkaTmiw
E # 50 Hersteller |ROSEMOUNT drkaManuf

- E# 51 Geréatetyp |3051S1CA2 drkaGerTp
52  Seriennummer | | drkaSerNr

Figure 121: Pre-selection of a pressure transmitter

With "enter" (below the table to the left, see Figure 120: Menu AB Absolute pres-
sure), these values are specified in the ERZ2000-NG. The manufacturer and trans-
mitter type and pressure range are adopted. The operating mode is defined with the
transmitter type (in this case, measurement value = source value), the default value,
the alarm and warning limits are pre-adjusted, transfer via Hart protocol is the pre-
setting here. As an additional pre-setting, a current input combined with HART func-
tion is selected as source.

If the transmitter is operated as a transmitter, it must be ensured that the
transmitter feed is switched on in the assigned menu of the current input.

Please check these pre-settings!
They must also be adapted to your application as necessary.

Please fill in the missing data as necessary, such as the serial number of the
transmitter, etc. This type plate data of the transmitters must always be entered
at the end of the function block with the transmitter data.

Not all missing specifications are required.
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The manufacturer, serial number, etc. data will then appear automatically in the type
plate display. Missing data can be written directly into the white fields. If you are not
conducting official custody-transfer measurements, you can also connect other pres-

sure transmitters.

In this case, select a transmitter from the list that is "most similar" and then
adjust the values.

If you want to change the values of the pre-settings, simply write in the white fields.

Further information about the variables can be obtained by clicking on the underlined
parameters under variables. A possible adjustment range is also displayed, for ex-

ample: Variable for AB03 Operating mode: drkalMod

AB03Z Absolute pressure Operating maode
ID: drkaMod

OFF

Diefault

From gauge press.,
Mezs, v, =source v,
Polynom. 1st order
Polynom. 2nd order
Polynom. 2rd order
4-20mA coeff.
0-20mA cosff.
4-20mA lim.
0-20mA lim.

p-UsZ

Random

Sinus

Jump

LI T T R R I R N L R

Unit none

Format Discrete texts

Default 4-20ma lim.
DSfG: 1 E bodaa

Modbus: 10002

ABD4 Abszolute pressurs Unit
ID: drkabim

Absolute pressure, operating mode

Abzclute pressure, selection of unit

Figure 122: Operating mode selection range
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A 4..20 mA operating mode could also be selected for the chosen transmitter, then
additional settings are necessary (definition of the measuring range, correction of
characteristic curve, etc.).

Other adjustment options can be selected for other transmitters with different trans-
fers. For testing purpose Random provides a stoichiometric signal, Sine a sinusoidal
shape and Jump a jump of the measurement.

Clicking on the underlined parameters provides further, in-depth information about
the parameter, e.g. "Menu":

menu : Menu

This type is of integer and each number iz zssigned to a special text. A menu is used for modes or states,

iausw : Dutput current selection

Crocizl roes of o tues Tedlodae 2l socedinstas neable Fre pronnins teosn soksnE soeeged The mole Sae |

Figure 123: "Menu" terminology explanation

There are additional parameters back in menu AB Absolute pressure (Figure 120:
Menu AB Absolute pressure).

If the operating mode is set to "Off", no measurement takes place and the input is
switched off. With Default, no measurement takes place, but a fixed value is used for
additional calculations.

Resistance measurements on PT100, PT500 and PT1000 can be also be conducted
for the gas temperature measurement (next chapter). The characteristic curve of
these resistance measurements as a function of the temperature is not exactly linear,
and can be described by a polynomial with 4 coefficients (0, 1, 2, 3). Then the corre-
sponding coefficients can be entered.

If the operating mode "0/4-20 mA limit value" is selected, the limit ranges automati-
cally define the alarm limits. This does not apply with the setting "4-20 mA coeff." for
the operating mode. With the 4-20 mA coefficient setting, it is not the calibrated range
that defines the alarm limits, rather the value of "Coefficient 0" is set for the 0/4 mA
value and the value of "Coefficient 1" is set for the 20 mA value. Then, the alarm lim-
its are freely adjustable and have no effect on the representation of the current input.

The DZU protocol is also frequently selected for digital transfer for pressure and tem-
perature.

The unit for pressure can be selected as bar, kp/cm?, psi, MPa, atm, kPa, torr, bara,
Pa and hPa.

The default value is used when the measurement runs beyond of the alarm limits.
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The input to which the signal is connected is assigned in the selection field for the
"Source". The setting for whether the signal is connected as 4..20 mA or Hard should
also be made here.

The correction value causes an offset shift. It is calculated from: Reference value mi-
nus display value and is entered directly in the unit of the pressure. Example:

value read on the reference device = 20.00 bar,
value displayed on the ERZ2000-NG = 20.02 bar,
result -0,02 bar

This value must be entered in line 21 (Figure 120: Menu AB Absolute pressure) with
the correct algebraic sign.

The base value is the uncorrected measurement (before offset correction with the
value AB21).

The format of the pressure value can be changed in super user mode. If "%.5f" is
shown in the display, the "5" indicates the number of decimal places. You can
change this as desire in the scope of the available values. For example, the number
"12.345" is displayed as:

with "%.0f" as 12

with "%.1f" as 12.3

with "%.2f as 12.35 the rounding of the third decimal place is factored in
correctly here.

The calculations generally take place with 8 digits, wherein the 8th digit is subject to
rounding errors. Therefore, 7 digits are relevant, regardless of whether they are be-
fore or after the decimal separator. For example, with 5 digits before the decimal
separator, having 3 or more digits after the decimal separator does not make sense.
Adjust the number of digits on the sensors, if necessary.

More digits give you a false impression of accuracy that is not provided!

The internal calculations are always conducted internally with the maximum possible
accuracy, regardless of the selection of digits. If a measurement, e.g. pressure, has
more than 7 digits before the decimal separator, the selected unit is unfavorable. In
this case, the recommendation would be, for example, to use "MPa" instead of "Pa".

Data displayed as average values is presented below. The revision mean value is
used for the DSfG revision.

The blue fields contain the freeze values, but the time of the resolution must be con-
sidered here.

179
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Access Line Designation Value Unit WVariable
AF 1 Measured value 42.000 bar  drku
AF 2 Input value -> OBOS 42.000 bar  drkudll

E* 3 Opetingmode [OFF V] dikumiod

5 Default 42.000 bar drkuVg
Lower warning limit |14 000 bar drkuWGwu
Upper warning limit |70.000 bar drkuWGwo

D 21 Base value 42.000 bar

D 22 Mean for DSFG 42.000 bar

8} 27 Current status Stop

5} 28 DSfG status Stop

D Used range 0.000 bar
-- Fomat %3 dowem
D Min. drag indicator 42,000 bar drkuMn

D 32 Max. drag indicator 42.000 bar drkuMx

D 32 Current gradient 0.000 bar/s drkuGdt

D 34 Second mezn 42,000 bar  drkuSmiw
D 35 Minute mean 42.000 bar drkuMmiw
D 35  Hourly mezn 42,000 bar  drkuHmiw
D 37 Ongoing mean 42.000 bar drkuCEmiw
D 38 Standard deviation 0.000 bar drkuStAb
D 47 Revision mean 47000 bar  drkuRmiw
D 4%  retain value 42.000 bar drkuL'il'il'

D Daily mean 42,000 bar

S —w-—
EX St |Devieewype | [0siCA | Hducede

E+ 5z Serislmumber [0 ] ddwsemr
F 6l Messredvabie  42000bar G
F 62 Inputvalie  42bar fol

[ Enter |[ Cancel || Load defaulis || Refresh |

Figure 124: Menu OB Overpressure

Menu OB Overpressure shows the same display as AB Absolute pressure. This
function is required if an overpressure transducer is used instead of the absolute
pressure transducer. Then, the operating mode must be set to "from overpressure" in
AB Absolute pressure.

The environmental pressure is adjusted in coordinate OB15 Environmental pres-
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5.3 Temperature transducer

The gas temperature is displayed as menu "AC Gas temperature" as a second
measurement value.

AC G3s temperature

Access Line Designation Value Unit Variable 1 81
Ax 1 Measured value 293.15K temp

AF 2  Input value -> ACDS 293.15K  tempOll

E* 3 Operatingmode [Dshut V| templod
6* 4 uk K tempbim

B 5 Default [293.15 |k tempvg
B &  Lower warming limit |2?3.'|5 | K tempWGwu
B 7 Upper warning limit |31 315 | K  tempWGwo

D 24 Base value 293.15K  tempOrg
D 25  Mean for DSFG 293.15 K  tempEmiw
A* 26 Joule-Thomson-dT 0.000000 Kk dEt

o 27  Current status Fixed value tempCEstt
n] 28 DS status Fixed value tempEstt

333.15 K

G* 30 Foemat  %.2f  temefrm
D 31  Min. drag indicator 0,00 K tempMn

n] 32  Max. drag indicator 33315 K  temphx

D 33  Current gradient 0.00 Kfs tempGdt

n] 34 Second mean 293,15 K tempSmiw
(] 33  Minute mean 293,15 K tempMmiw
D 36 Hourly mean 293.15 K  tempHmiw
D 37 Ongoing mean 253,15 K tempCEmiw
o 38 Standard deviation 0,00 K  tempStAb
D 47  Revision mean 259315 K tempRmiv
(0] 48 retain value 283,15 K templ W

D Daily maan 293 18 K  tempTmiw

[ Enter |[ Caneal | P1100 | Rafresh |
3144P
APT-2000 ALW
243
544
TMTE2

Figure 125: Menu AC Gas temperature
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The menu essentially has the same layout as that of absolute pressure and thus
does not have to be explained in detail.

The lower part provides a pre-selection of approved temperature transmitters, which
can be selected. If you select one of these temperature transmitters, there are pre-
settings with which - like above - the entered data has a bright yellow-green back-
ground.

If the operating mode is set to "Default" an automatic identification of the three differ-
ent resistance designations (PT100, PT500 and PT1000) for temperature measure-
ment takes place. The characteristic curve of these resistance measurements as a
function of the temperature is not exactly linear and can be described by a polynomial
with 4 coefficients (0, 1, 2, 3) — according to Callendar - Van Dusen. Then the corre-
sponding coefficients can be entered.

The AC26 Joule-Thomson dT is also different. It describes the temperature change
of the gas with a change in pressure without supply or removal of energy.

5.3.1 AL internal temperature of the device

AL I - I [ I -
Access Line Designation Value Unit Variable

D 1 Measured value 41.1 °C gerTemp

D 2 Input value 1206 Ohm gerTempkiy
B &  Max. oper.temp. |5|:-':' | °C gerfempGwo
B 7 Min. oper.temp. |-2'C'.CI |°C gerTempGwu
B 21 Correction |85 |°c gerDifs

I 26 Converter value 005F4000 hex gerTempHex
|

Enter || Cancel || Load defauhs || Refresh |

Figure 126: Menu AL internal temperature of the device

The internal temperature of the ERZ2000-NG AL01 Measured value is measured
near the analog/digital converter. The value can be output as a current output for
monitoring purposes. The measurement variable can be adjusted to the level of the
prevalent temperature with AL21 Correction.
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5.4 Special measurements

OF Exira analog value 1

Access Line Designation Value Unit Variable

o 1 Measured value 50.000 % anal

D 2 Input value -= OFQS S50.000 % analdll

B 3 Operating mode [OFF w| analMod

B 4 Unit % | analDim

B 5 Default (50.000 |% anaivg

B &  Lower warning limit  |0.000 |9  analWGwe

B 7 Upper warning limit |1U|]'.CI|]U |% analWGwo

B 11  Coefficient 0 o | analkD

B 12 Coefficient 1 (100 | analki

B 13 Coefficient 2 (0 | analk?

B 14 Coefficient 3 (0 | analk3

B 16 1st source OFF W anallnp

B 18 2nd source OFF i anallnp2

B 19 Internal choice = ACO1 Edit K analAusw

o 21 Base value 50.000 % analOrg

o 22  Mean for DSFG 50.000 %  analEmiw

D 25  2nd input value [ analgllz

o 27  Current status Stop analCEstt

n] 28 DSfG status Stop analEstt
Fomat  %.3f  sneiem

D-! Ongoing mean 50.000 %- anal CEmiw

B 53 Symbol [value | analSymbol

| Enter || Cancal || Load defaults || Rafrech |

Figure 127: Menu OF Special measurement 1

Free inputs (up to 8) can be assigned with signals in a similar manner to the custody-
transfer-relevant measuring inputs. These must be treated analogously to all other
measurement values (see above) in regard to their settings.

183
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6 Flow meters

Basically, the ERZ2000-NG can work with all flow rate measuring devices that are
used in the flow rate measurement of gas. However, the ERZ2000-NG offers the
possibility of using pre-settings which can be adjusted with the measurement pro-
cesses that are normally used. These are turbine wheel gas meters, differential pres-
sure flow meters and ultrasonic gas meters.

The most important parameters for flow meters of gases are summarized below; in
the process, directly measured values, such as ultrasonic running times, and derived
values, such as the average speed are differentiated between (both with the ultrason-
ic gas meter in this case). Some basic functions of the various flow rate measure-
ment principles are explained to the necessary extent for better understanding.

Some functions are independent of the present measurement principle. They are
presented first.

6.1 General settings
6.1.1 AQ 4-20 mA flow

Access Line Designation Value Unit Variable
A 1 Flow 4-20m& 0.00 m3/h Qp

A F 2 Input value (..-.) opoll

E* 3  Source OFF e Oplnp

E* 4  zero point noise [0.00 | m3/h Qphull

B 20  wolume slice 000000 m3 OpZykMng
D 21 time slice 0.000000 s OpTEvk

| Enter || Cancal || Load defaults || Refresh |

Figure 128: Menu AQ 4-20 mA flow

The transmission of the flow rate value takes place via an analog current input. The
source must be specified in AQ03. AQO4 enables suppression of noise and leak flow
values.
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6.1.2 GB Flow rate parameters

Access Line Designation Value Unit Variable
AFE 1 OQm max 1000.000 m3/h guMax
AFE 2 Qm min 0.000 m3/h QuMin

E* 3 Highpressweet. e V] ddem

BT pertified | [Forar VI [ BeseR

£+ 12 uwed  [omuamse] | singeset
£ 1 Cmsmmoatlmt [0 mih ko
E* 14 Craspigatymode [Dscaw ~1  leakllode |
o

mi XY
AFE 22  Channel Qm det. LF flskKanzl
AF 25 Channel Vm determ. LF zwkkanal
AF 27 Hardw.pulse comp. OFF HWPlausib
AE 29 Vo effect of fault OFF woErmr
AF 31 Main blades (X 200 pulses x_vh
AF 32 Ref. blades () 200 pulses ¥ vh
A* 33 Better HF channel Uncertain hfanal
B 34 Predict.reliability |5 | hfChls
D 353 Decision change 1] hfwchsl
A 36 USZ effect of fault DFF dzuErr
Wol.alarm contact ktkvolAlarm
--—_-—
39 Vol.warn contact

B 40 Source vol.awarn OFF V Imu‘u"uIWam

Q 55 Freg.turbinesim. [0 |Hz  hisim

| Enter || Canesl || DS#G: Finsmnz COM&7 || Refresh |

Figure 129: Menu GB Flow rate parameters
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Like pressure and temperature, the data of the gas meter which is used must be
communicated to the computer and parameters such as type / manufacturer / serial
number, etc. must be entered in the chapter Meters / flow rate parameters. This data
will then appear automatically in the type plate display. Then, the essential physical
values for operation of a flow rate measurement device in menu GB Flow rate pa-
rameters. First, the measuring range Qb,min to Qb,max must be adjusted under Op-
erating conditions in coordinates GB04 / GB05 and GB06.

Some measurement techniques for volume flow rate detection permit use of a
larger measuring range if the flow rate measurement takes place under higher
pressure.

This option can be selected in coordinate GB03 High-pressure ext.. Then, — with
high pressure — the minimum permissible volume flow can be decreased. Since the
density is correlated with the pressure, there are three setting options: "no", "via
pressure" and "via density".

Comment
The density of a gas is increasingly less frequently determined via a direct density
transmitter, so the third variant only applies in isolated cases.

The minimum permissible measurable volume flow must be entered in coordinates
GB04 Qb,min and GB05 Qb,min (HD). "Qb,min (HD)" includes the minimum flow
rate under high-pressure conditions.

If you operate your flow rate meter under high-pressure conditions, inquire
with the manufacturer of the flow meter device whether your volume transmit-
ter offers an expanded flow rate measuring range.

The values in coordinates GB07 Pe,min and GB08 Pe,max describe the permissible
limits of the pressure range in which the measuring device should be operated. The
values in coordinates GB09 Rho,min and GB10 Rho,max describe the permissible
limits of the density range in which the measuring device should be operated.

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

6 Flow meters

The density of gas, which should be detected by your flow rate meter, is pres-
sure-dependent. The limit values must be entered depending on the pressure.

In the coordinates GB11 certified and GB12 used the gas tested by your flow rate
transmitter or available for selection must be entered. Available for selection: natural
gas, air, ethylene, nitrogen, hydrogen, oxygen and "see gas meter". The last item
"see gas meter" stands for other possibilities.

In coordinate GB13 Creeping qty limit, a limit value significantly below the lower
measuring range limit is usually defined, below which flow rates are "rejected" (or
"included") (coordinate GB14), i.e. the counter statuses Vm and Vb are not increased
as long as the flow rate at meas. cond. is below the Leak flow volume limit threshold.

The leak flow volume shut-off function prevents uncontrolled metering of pulses, e.g.
in case of pendulum movements while a turbine meter is at a standstill or with pulses
in zero-point operation of other meters.

Coordinate GB15 LF measurable defines whether the current flow rate is calculated
from the transmitted low frequency or the volume flow is merely totaled, i.e. added

up.

Multiple values can be adjusted in coordinate GB16 Vol.transd mode. This de-
scribes how and how many independent flow rate measurement values are transmit-
ted to the ERZ2000-NG. In the process, 1-C means a 1-channel and 2-C means a 2-
channel transmission of flow rate values. The different transmission types are:

LF Low Frequency
Since a very low frequency can be present, no current flow rate is calculated
from this.

HF High Frequency
The current flow rate is calculated here.

Ve Original counter, the direct value of the encoder. The current flow rate is not
calculated here.

11 The same frequency is transmitted, which reversed 180° by RMG.

XY either: The same frequency is transmitted,

(with unknown phase relationship)
or: The transmitted frequencies are not equal.
Important: In this case, 2 kv factors must be entered.

ENCO ENCODER / electronic counter with digital interface

Table 3: Explanation of terms Transfer of the volume transmitter
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Typically, the following operating modes are available:

HF LF

DZU

4-20 mA

dancy.

Flow rate measuring devices from RMG typically transmit 3 values:
RMG-typical ": "HF 2-K 1/1, Vc"

Two-channel operation with:

HF input as a measuring channel and LF input as a comparison
channel

Typical for the following flow rate meters:
turbines, rotary piston meters, vortex meters, etc.

Vm is delivered via DZU protocol

Typical for ultrasonic flow rate meters

As a new standard from 2017, connection as DZU via the
DSfG: F instance will be more prevalent. (see trigger under
Figure 129: Menu GB Flow rate parameters)

Processing of an analog signal proportional to the flow rate.
A current input must be selected as source with AQ Flow propor-
tional signal in coordinate AQ03 Source.

If multiple flow rate data variables are transmitted, e.g.
"Vc, HF2-K 1/1"

Then, the first listed flow rate specification ("Vc" in this case) is the total-
izer and is used for billing. The other flow rate data ("HF2-K 1/1" in this
case) is stored in the archives and can be used for comparison or redun-

1) The first high-frequency input HF operates the totalizer and is used for billing.
The second high-frequency HF with phase reversed 180° and the direct en-
coder value Vo can be stored and used for comparison or redundancy.
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It is not possible to operate two independent volume measurements with
two volume transmitters.

Available for selection in GB16:

LF1-ch.

HF1-ch.
HF2-ch. 1/1

HF2-ch. X/Y

HF LF

Vo

Vo, LF1-ch.
Vo, HF1-ch.

Vo, HF2-ch. 1/1

Single-channel operation with LF input
only counting, no flow rate,
there is no lower shut-off limit (leak flow volume)

Single -channel operation with HF input

Two-channel operation with HF inputs

Same significance. The input pulses are applied with shifted
phase. The difference formation compares the alternating
measurement and comparison pulse. Any deviation is
counted in the pulse disturbance counter. An alarm is gen-
erated if the adjusted limit value is exceeded (GB18 Miss-
ing pulses = e.g. 10 pulses). If the limit value is not ex-
ceeded within an adjustable period (GB19 Reference puls-
es = e.g. 10000 pulses), the pulse disturbance totalizer is
set to zero. The Vm progress and flow rate are calculated
from the "better" HF input.

Two-channel operation with HF inputs

Different significance. The difference formation and compar-
ison take place in the software only. An alarm is generated
in case of a deviation. The Vm progress and flow rate are
calculated from the "better" HF input.

Two-channel operation with HF input (measuring channel)
and LF input (comparison channel)

The difference formation and comparison take place in the
software only. An alarm is generated in case of a deviation.
With a changeover to the comparison channel (e.g. in case
of an error, only a flow rate with reduced accuracy can be
calculated.

Vm is calculated from Vo, ENCO counter delivers data via
protocol

Vm is calculated from Vo, LF input is used for comparison

Vm is calculated from Vo, HF input is used for comparison.
An alarm is triggered in case of synchronization errors.

Vm is calculated from Vo,
The HF inputs are used for comparison and for checking for
synchronization and calculation of the flow rate (selection 1
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Vo, HF2-ch. X/Y

LF1-ch., Vo

HF1-ch., Vo

HF2-ch. 1/1, Vo

HF2-ch. X/Y, Vo

usz

IGM

Orifice plate

4-20mA

sim. turbine freq.

and 3). With synchronization errors, a warning message is
triggered and a switchover to the plausible input takes place.

Vm is calculated from Vo, HF inputs are used for compari-
son, checking for synchronization and calculation of the flow
rate (selection 1 of 3). With synchronization errors, an alarm
is triggered and a switchover to the plausible input takes
place.

Vm is calculated from the input signal, Vo is only used for
comparison and the check for synchronization and, other-
wise, is only displayed and registered. An alarm is triggered
in case of synchronization errors, then no changeover to Vo
takes place. A flow rate with reduced accuracy is deter-
mined from the LF signal.

Vm is calculated from the input signal, Vo is used for com-
parison only. An alarm is triggered in case of synchroniza-
tion errors.

Vm is calculated from the input signal, Vo is used for com-
parison and the check for synchronization (selection 1 of 3)
and, otherwise, is only displayed and registered. An alarm is
triggered in case of synchronization errors, then no change-
over to Vo takes place.

Vm is calculated from the input signal, Vo is used for com-
parison and the check for synchronization (selection 1 of 3)
and, otherwise, is only displayed and registered. An alarm is
triggered in case of synchronization errors, then no change-
over to Vo takes place.

Vm is delivered via DZU protocol.

Connection of an ultrasonic gas meter (USZ08 or USM-
GT400) with main totalizer function, transmission of totalizer
statuses and flow rates with the DZU protocol. Information
about the protocol is available in menu LO DZU Protocol

Activate integrated ultrasonic controller
Sensor data is delivered from the ultrasonic measuring head

An orifice plate is used for volume calculation (for ERZ2014,
ERZ2114, ERZ2012, ERZ2112)

Delta-p transducers are connected, wherein up to 3 stepped
transducers can be accommodated. In the process, monitor-
ing of the overlapping ranges takes place during run-up and
after-run.

Processing of an analog signal proportional to the flow rate.
A current input must be selected as source with AQ 4-20mA
flow. The assignment takes place:

4 mA = 0 m3h, 20 mA = Qb,max (GB06).

If no real volume transmitter is available, a turbine can be
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simulated for test purposes.

The frequency is adjusted with coordinate GB55
Freq.turbinesim.

Vm is delivered via DZU protocaol,

HF input is used for comparison

Vm is delivered via DZU protocaol,
HF inputs are used for comparison
Vm is delivered via DZU protocaol,
LF input is used for comparison

USC, HF1-ch.
USC, HF2-ch. 1/1

USC, LF1-ch.

The following must be considered for the reporting of alarms or warnings: If ENCO is
at the beginning with a 2-channel operating mode, with HF measuring inputs at the
end, a warning with separate message number is issued instead of an alarm in case
of a pulse failure or pulse comparison error.

Logic of the synchronization monitoring

The synchronization monitoring is focused on the software comparison between two
possible inputs for volume formation. The comparison takes place automatically with
more than 1 input. The synchronization monitoring checks all combinations with more
than one input and is not limited to the comparison between Vo and LF input. The
following table provides an overview of the functions in error-free operation. In case
of an error, the ERZ2000-NG uses the undisturbed signal or, with 3 input signals, it
automatically switches over to the appropriate signal.
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Operating Errors DZU HW Sw QB Vm Kv
mode Vc error Comp. Comparison Bill. Bill. Use

Vo alarm Off Off Off Metering mode Vo Vo
Vo, LF1-ch. alarm Off Off Vo - LF1-ch.  Metering mode Vo Vo
LF1-ch., Vo warning  Off Off LF1-ch.-Vo Meteringmode LF meas. ch.
Vo, HF-1ch. alarm Off Off Vo - HF-1ch.  HF Signal Vo Vo
HF1-ch., Vo warning  Off Off HF1-ch. —Vo  HF Signal HF Signal meas. ch.
Vo, HF2-ch. 1/1  alarm Off 1:1 Vo—HF meas. HF meas. signal Vo Vo
HF2-ch. 1/1, Vo warning Off 1:A1 HF meas.—-Vo HF meas. signal HF meas. signal meas. ch.
Vo, HF2-ch. X/Y alarm Off XY Vo-HF meas. HF meas. signal Vo Vo
HF2-ch. X/Y, Vo warning Off XY HFmeas. — Vo HF meas. signal HF meas. signal meas. ch.
HF2-ch. 1/1 Off Off 1:1 Meas.-- comp. HF meas. signal HF meas. signal meas. ch.
HF2-ch. X/Y Off Off XY Meas.-- comp. HF meas. signal HF meas. signal meas. ch.
HF LF Off Off Off HF -- LF HF Signal HF meas. signal meas. ch.
HF1-ch. Off Off Off Off HF Signal HF Signal meas. ch.
LF1-ch. Off Off Off Off Metering mode  LF Signal meas. ch.
DzU Off alarm  Off Off DzU DzU DzuU
IGM Off Off Off Off IGM IGM IGM
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Coordinates GB17 to GB20 are used for comparison of two frequencies. The first
GB17 Start-up pulses are not considered for the comparison. This is especially criti-
cal with a 2-channel volume measurement, which is based on different frequencies.
The monitoring is only activated after the expiration of the GB17 Start-up pulse. In
addition, fault messages of the volume input are reset after resumption of undis-
turbed interruption and after the expiration of the GB17 Start-up pulse.

A differential circuit compares the metered pulse of measuring and comparison
channels alternatingly. Any deviation is counted in the internal pulse failure counter.
An alarm is generated if the adjusted limit value is exceeded (GB18 Missing puls-
es). If the limit value is not exceeded within an adjustable period (GB19 Reference
pulses), the pulse failure totolizer is set to zero. GB20 mx.allow.Dev.X/Y specifies
how large the relative deviation of the totaled volume flows (GB19 Reference pulse
of the billing totalizer) may be for transmission with two different frequencies.

Start-up and shut-down a system:

A fault-free start-up takes place if Qm runs in the range between the leak volume limit
and the lower alarm limit within the start-up and shut-down time. An alarm is generat-
ed if Qm is still below the alarm limit and above the lower leak volume limit after the
start-up/shut-down time is exceeded. The outgoing alarm is defined by violation of
the upper alarm limit (on start-up of the system) or a violation of the leak volume limit
(on shut-down of the system).

Coordinates GB23 to GB35 are auxiliary indicators for making a comparison between
the different input frequencies for the purpose of optimization. The device calculates
the optimal number of pulses for the impeller monitoring from the c-factors. A number
of tests is defined for the decision of which is the better HF channel. GB35 displays
how many changes have already taken place.

Coordinate GB31 Main blades (X) shows the integral ratio of Kv measuring channel
to Kv comparison channel, counted up to about 200 pulses. The achieve values are
transmitted to the hardware pulse comparison logic automatically. Coordinate GB32
Ref. blades (Y) shows the integral ratio of Kv comparison channel to Kv measuring
channel, counted up to about 200 pulses. The achieve values are transmitted to the
hardware pulse comparison logic automatically.

Coordinate GB33 Better HF channel shows the comparison of frequencies of meas-
uring channel and comparison channel, relative to the larger value.

The comparison of two totalizers is activated in menu LL Monitoring of synchro-
nous run with coordinate LL09 Sync.run active. In the process, the volume for the
comparison is defined in LL0O6 Termination qty.
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LLM - - [ I
Access Line Designation Value Unit Variable
o 1 Comparative error 0.0000 % yglErr

o 2 Etate of comparisen At rest wvglState

n] 3 Synchronous run OFF SWPlausib
D 4 Channel 1 0.000 m3 waglh

D 5 Channel 2 0.000 m32 walr

T & Termination gty | [1000.000 |m3  valnmax

T 7  Termination short  |100.000 |m2  vglemax

T 8  Max. deviation [4.00 |% SWmaxAbw
T -] Symc.run active SWPaktiv

D 10 Reference gquality Inactive refianal

| Enter || Cancel || Load defautts || Refresh |

Figure 130: Menu: LL Synchronization monitoring

The volume in LLO7 Termination short is the reference variable which is used after
a fault message with the termination quantity from LL06. Then, the time until release
after elimination of a fault can be decreased.

The value in coordinate GB34 Predict. reliability indicates how often the compari-
son from GB33 Better HF channel must deliver the better value before a changeo-
ver takes place. Coordinate GB35 Decision change indicates how often the
ERZ2000-NG has selected the other channel.

Whether the alarm output of third-party volume transmitters is activated can be de-
fined in GB37. The corresponding contact input for an alarm must be selected in
GB38. The same applies for a warning in coordinate GB40.

The manufacturer must be entered in coordinate GB50, the device type in GB51 and
the serial number of the flow rate meter in GB52. The flow rate measuring process
must be specified in GB53:

TRZ Turbine meter

DKz Rotary piston meter

WBZ Vortex meter

usz Ultrasonic meter

BGZ Diaphragm meter

Special design Special designs and other measuring processes
Orifice plate Differential pressure meter

Table 4: Explanation of terms Flow rate measuring processes

The meter variable of the flow rate transmitter must be entered in coordinate GB54.
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If no real volume transmitter is available, a turbine with the frequency adjusted in
GB55 can be simulated for test purposes. For this purpose, the setting must be ad-
justed to "sim. turbine freq." in operating mode GB16 Volume transmitter mode.

6.1.3 GC kv factor

GC kv factor

Access Line Designation Value Unit Variable
AE 1 Cur.kv factor 6600.00000 P/m3 kvalkt
A* 2 Mean kv factor 6600.00000 P/m2 kvMAkE
AF 3 Mom.dev. at op.pt. 0.000 %  dkvk

o 4 Om percentage 0.000 % QuProz
AF 5 Current direction Forwards kvDirec
A* & Curkvset kv=Main kvSatz
E* 7 kvmainfforwards |6600.00000 | Pim3 kbl
E* |8  kvreffforwards  6500.00000 |Pfm3 kvhy
E* 9 kv mainfrev. [6E00.00000 |Pfm3 HorMx
E* 10 kv ref/rev. |6500.00000 |P/m3 darty

| Enter || Cancel || Load defautts || Refresh |

Figure 131: Menu GC kv factor

The conversion factors of the frequency of the flow rate measuring devices in the
volume flow are specified in menu GC kv factor.

The actual pulse significance used in GC01 can deviate from the value in GC02,
e.g. if a characteristic curve correction is applied.

The pulse significances for the measuring and comparison channel are adjusted
separated for meters with forward and backward flows in coordinates GC07 to GC10.
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6.1.4 GD Characteristic curve determination

i

Access Line Designation Value Unit Variable
AF* 1 Cur.kv factor main 6600.00000 F/m3 lovilix
AF 2 Cur.kv factor ref. 6600.00000 P/m3 kvAlkby
AF 3 Mean kv factor main 60000000 P/m3 kvMaki:
A* 4  Mean kv factor ref. 6600.00000 P/m3 kyMakby
n] 5 Lower neighbour -1 drunter

& Upper neighbour -1 drueber

(0] Sruener

N 0 e S (e o i | e
ES B | Maxdev. stop.pt (200000 |%  divkmax
%1151 ke 1| Wi corecion 0| 11| ki

. mmmew |
DrectonBMi  Fenzw~]  amibiec
 eeeww [ [
R .- - I N
ivechion BHHA 111 |Reverse 0000 10 e

u
9
i

DSfG: F-Instanz COMB/7 || Refresh |

Figure 132: Menu GD Characteristic curve determination

The Kv factors for the main and reference meters in forward and backward operation
are displayed in coordinates GD01 to GDO04.

The numbers of the next support points below or above the current percentage flow
are displayed in coordinates GD05 and GDO06. If the value -1 is displayed, the per-
centage flow for the current time is above or below the lowest support point.

Flow meters with integrated electronics in which a first correction has already been
made must and should not be corrected further.

Whether calculation should take place with or without correction processes is defined
in coordinate GDO7. Available for selection:

Interpol. point RMG

The characteristic curve is reconstructed in up to 16 interpolation points. Normally, a
higher number of interpolation points in the lower flow rate range is beneficial, be-
cause the deviations from

kv = const.
are the greatest.

With flow rate meters which have minor variance of the characteristic, 4 interpolation
points, which are offered with "RMG support point" are used.
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Polynomial method

There are various ways to describe the characteristic curve. These methods are usu-
ally more accurate in the lowest flow rate range, particularly when no support point
correction takes place here.

"Polynomial Q RMG" describes the typical characteristic curve for RMG meters. With
"Polynomial Re RMG", a Reynolds-number dependency is also taken into considera-
tion. "Straatsma" is a seldom-used special form.

If "DsfG: F instance COMG6/7" is selected under the table, "cv = constant” is
adopted for the kv mode.

Coordinate GD09 defines whether calculation continues with or without a correction
after a maximum deviation GD08 has been exceeded.

Coordinate GD11 determines the assignment in (or against) the direction of the route
as a fixed assignment or it depends on the billing mode.

The direction of the different billing modes is defined according to a direction table in
coordinates GD12 to GD15.
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6.1.5 GE Error curve linearisation, forward flow
l iz ation. f L

Access Line Designation Value Unit Variable

ET 1 Interppointl [5 % stpki1
%

S0 530 GoemaaniAcE [ <13 5500
E5 58 Coeene At -7 o200

-0.375000

| Enter || Canesl || Load defauhs || Refresh |

Figure 133: Menu GE Forward operation characteristic curve correction
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There are 16 support point pairs for forward operation and the polynomial coefficients
(at the end of the table). If "without correction" is entered in GD07 for GD Determina-
tion of characteristic, the values still used again without correction. This corre-
sponds to the value "0" in all defaults of the correction points. The entered values are
adopted accordingly if the parameter is set to "with correction". Figure 134: Charac-
teristic correction shows how a correction takes place for the values provided in Ta-
ble 5: Support point correction (Note: the values match the values in Figure 133:
Menu GE Forward operation characteristic curve correction).

Support point [%] 5 10 25 40 70 100
Deviation [%] 1.0 0.5 0.2 0.0 0.1 0.0

Table 5: Support point correction

Deviation / %

0 10 20 30 40 50 60 7O 80 90 100 110 120
Volume flow rate [/ % of max. volume flow rate

Figure 134: Characteristic correction

The deviation is approximated linearly between the interpolation points. Figure 134:
Characteristic correction indicates the deviation 0.3% for the operating point 20%.
Therefore, the correction is calculated as follows:

measured value

displ d value =
iSprayea vatue (1 + deviation)

_ measured value
~ (1+0.3)

~ measured value - 0,997
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In the process, the display value is also the value that is used for volume flow correc-
tion.

If you would like to use less than 15 interpolation points (like in the example above),
enter (-1) for the respective interpolation point, so all drawn points are ignored. Out-
side of the range in which no there are no correction values, i.e. below the lowest and
above the highest support point, no correction is made, i.e. the correction value is set
to "0".

The entry of the interpolation points can be carried out in any arbitrary se-
quence; the ERZ2000-NG sorts them automatically.

Characteristic curve correction with polynomial, relative to the flow rate
The correction takes place with a 4th degree polynomial which represents the error
curve of the gas meter depending on the flow rate. The error equation is:

1 1
F=A, —7+A s -—+A+ 41 Qu +4;Qp

QI%b QVb
Where:
F = error curve deviation [%]
Ows = volume flow rate at meas. cond. [m3/h]
An = constants

The polynomial coefficients 4, (n = -2, -1, 0, 1, 2) are calculated from the measured
value pair error F; and flow rate Q. Instead of the constant meter factor Ky, the cor-
rected meter factor Ky« is used for further calculation and/or conversion.

F
KVK_KV(]'-I_m)

The polynomial coefficients 4, are delivered by the manufacturer of the flow rate
measuring device (turbine meter, ultrasonic meter, etc.).

Characteristic curve correction with polynomial, relative to the Reynolds num-
ber

The correction takes place with a 4th degree polynomial which represents the error
curve of the gas meter depending on the Reynolds number.
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. 1 1 >
Error equation: FRe = /L2 R—62 + /L1 R_e + Ao + A1 -Re+ A2 -Re
T 1
Reynolds number equation: Re = 0,353677'5—;'5 A p=p, %?E
Where
FRre = error curve deviation [%]
Re = Reynolds number
An = constants
n = Viscosity

(Menu AM Viscosity, n as a constant for natural gas n =12 * 10 m?)

The polynomial coefficients 4, (n = -2, -1, 0, 1, 2) are calculated from the measured
value pair error Fre; and Reynolds number Re;.

Instead of the constant meter factor Ky, the corrected meter factor Ky is used for
further calculation and/or conversion.

F
KVK_KV(]‘-I_W)

The polynomial coefficients 4, are delivered by the manufacturer of the flow rate
measuring device (turbine meter, ultrasonic meter, etc.).

Characteristic curve correction with Straatsma polynomial

This correction functions in a similar manner to the process with flow-rate-related pol-
ynomial. However, the Straatsma polynomial correction also includes Qvp, max Of the
meter that is used. In addition, special Straatsma coefficients are used. The polyno-
mial coefficients 4, from the manufacturer of the flow rate measuring device (turbine
meter, ultrasonic meter, etc.) are also delivered here.

A polynomial function which ideally reflects the curve running through these points is
calculated from the polynomial coefficients provided by the manufacturer. The coeffi-
cients of the polynomial that the manufacturer has provided must be entered subor-
dinately in Table GE33 to GE37 (and GE38 to GE41 for the Straatsma correction).

The same function is also provided for reverse operation under
GF Error curve linearization, reverse flow. Since the structure is identical, no addi-
tional explanation is provided.
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6.1.6 GG Flow

GG Flow
Access Line Designation Value Unit Variable
D 1 Reynolds number 1] revnolds
D 2 Flowr velocity 0.000 myfs  wstrom
Pressure loss 0,000 mbar plost
--_Iﬁﬂﬂﬂ | olostioef
5 dynamic pressure 0.000 mbar staudrk
D 6 Wind spead 0.0 bft beaufort
n] 7 Wind type Calm windart

| Enter || Cancel || Load defautts || Refresh |

Figure 135: Menu GG Flow

The value from the data sheet of the meter must be entered in GG04. The other val-

ues are calculated by the ERZ2000-NG.

6.1.7 GH Start-up and shut-down monitoring
GH Start-up and slow-down monitoring

Access Line Designation Value Unit Variable

(8] 1 Qm state At rest quState

A 2 Current start-up Os anlauf

AF Cur. slow-down Os

-- Max.time start-up  [35400 I--

-- Max fime slow-down 25400 = mzauslauf
Pipe state unrated kikPipe

-- —_-_

8 Modbus pipe state

5 3 Acton —=

| Enter || Cancel || Load defaults || Refresh |

Figure 136: Menu GH Start-up and shut-down monitoring

The current status is shown in GHO01. Separate adjustable times for the monitoring of
lower flow limit value Qb,min are adjusted in coordinates GH04 and GHO5 for the
start-up and slow-down. After this time has expired, the Qb,min alarm is triggered.

The release must be activated via contact input or Modbus in GHO7.
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6.1.8 HB Energy flow

HB Energy flow rate

Access Linge Designation Value Unit Variable
AF 1 Measured value 0.0 kW Qe

G¥* 4  Unit kw Delim

B & Lower warning limit |C'.E| | kW DeWGwy
B 7 Upper warning limit |3E':IE:IE'.':I | kW QeWGwo
G* 30 Format %.1f  QeFrm

D 31 Min. drag indicator 0.0 kW QeMn

D 32 Max. drag indicator 0.0 kW QeM:x

B 34 Second mean 0.0 kW QeSmiw
n] 33  Minute mean 0.0 kW QeMmiw
n] 36  Hourly mean 0.0 kW QeHmiw
(] 38 Standard deviation 0.0 kW QeStab
D 41 Timestamp min. 19-0%-2018 10:50:57 DeMnT
n] 42 Timestamp max. 19-09-2018 10:530:57 DeMxT
o Revision mean 0.0 kW QeRmiw

| Enter || Canceal || Load defauhs || Refresh |

Figure 137: Menu HB Energy flow

The energy flow can be checked in this menu. Warnings can be adjusted if limit val-
ues are undercut (HB06) or exceeded (HBO07).

All other values are provided strictly for display purposes. A drag pointer indicates the
minimum or maximum which arose during the last measurement period. Various av-
erage values are also displayed.

Menus HC Mass flow, HD Volumetric flow rate at base conditions, HE Uncor-
rected volumetric flow rate at measurement conditions and HF Corrected volu-
metric flow rate at measurement conditions are summarized in a representation in
the essentially identically arranged HA Overview. Menu HG Component flow rate
also shows the mass flows of the individual components when the respective per-
centage mass share of the gas components is known. However, no warning limits are
adjustable.

The formats of the respective flows (HB30) are adjustable separately.
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6.1.9 OO Extra counter

00 Extra counter 1 X7-1,2

Access Line Designation

11  Unit
12  Symbaol

mmm=="

Unit Variable
1 Input pulses 0 pulses ktkCntl
B Integer part
9 Fraction part

10 Weighting

| Enter || Cancel || Load defautts || Refresh |

Figure 138: Menu OO Extra counter 1

Free inputs (up to 8) can be assigned with signals in a similar manner to the custody-
transfer-relevant measuring inputs. These must be treated analogously to all other
frequency inputs (see chapter 3.1.13 NL Frequency input 1) in regard to their set-

tings.
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6.2 Turbine meter

The operating method of turbine meters is based on the measurement of gas speed
with a turbine wheel. In the process, the speed of the turbine (approximately) within
the measuring range (Qmin - Qmax) is proportional to the mean gas speed and thus
the flow rate. The number of rotations, therefore, is a measurement for the gas vol-
ume flowing through.

3 Meter-head-with-
mechanical-index,-
Encoder-and-LF-
pulse-transmitters

Turbine-
wheel

Reference-
wheel

HF -pulse-

Flow- transmitters

straightener

Figure 139: Turbine meter sectional drawing

The rotational movement of the turbine wheel is transferred after reduction to the me-
ter head in which the frequency is normally scanned redundantly with two sensors
and transmitted as a LF signal. The meter can be optionally equipped with an encod-
er that can also transmit flow information.

In principle, the further processing of low-frequency pulses independently of the
measuring principle, can also be handled in a comparable manner by rotary piston
gas meters, vortex meters or other flow measuring devices with a frequency output.
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6.2.1 EC Billing mode

ECB .I I. I
Access Line Designation Value Unit Variable
D 1 Current text P ooc) actAMklar
AF 2 Current bill. mode 0 M

AF 3 Bill. mode control -> NTO1 ———————=hin

--—m-—
Assignment  Edit  AMMW Mod

B 3 Clear text BM1 [An1 | AM1klar
B 10 Clear text BM2 [am2 | AMZklar
B 11  Clear text BM3 IE | AM3klar
B 12 Clear text BM4 [Anaa | AM4klar
A* 13 Contact 1 for BM OFF AMlctlcl
AE 14 Contact 2 for BM OFF AMbdtl2
AE 15 Contact 3 for BM OFF AMktl3
Contact 4 for BM

--—_-_
E* 18 Source@Meontactz  [0FF V| lzoamkikz

E* 19 SourceBMcontact3  [OFF  v]  keoakiks
E* 20 SouceBMcontact4  [OFF v |  lcoMitks
S 21 BMatrevision  unchanged  amReMod

B 22 BEMO suppression AMDCut
D 23 MNo. bill. modes 3 anzAMB

| Enter || Cancsl || Load defaults || Refresh |

Figure 140: Menu EC Billing mode

The ERZ2000-NG has different totalizer sets which can fulfill different tasks, e.qg.:

e Some gas flow meters can determine volume flow forwards and backwards
with the same accuracy. Then, the totalizer can be used in forward and back-
ward operation:

o Filling and emptying of a gas accumulator

o With changeover of lines of different pressures
(e.g. changeover of a line with low pressure to a line with higher pres-
sure), temporary return flow can arise.

e The flow rate is determined in different lines.

o There is a — mostly larger — line with corresponding gas totalizer for win-
ter operation and an additional — usually smaller — line with some gas
totalizer for summer operation.

o Gas from different sources / providers is supplied to the downstream
network.
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Various billing modes can be adjusted in coordinate EC04:

e Bill.mode 1

¢ Bill.mode 2
e Bill.mode 3
e Bill.mode 4
e 1ctc. 2°"BM
e 2ctc. 2'"BM
e 2ctc. 4'BM
e 4ctc. 4"BM
e Modbus

e Meas.->2BM

e Meas.->3BM
e Meas.->4BM
e Vo Direction

e DZU Direction
e Flow direction
e GC1/GC2

With selection of the first 4 pionts (billing mode 1, 2, 3, 4), the respective billing mode

is assigned directly.

It is possible to assign different billing modes via the contacts and different selection

points:

e 1 ctc. 2*BM

Ctc 1 open
Ctc 1 closed

e 2 ctc. 2*BM

Ctc 1 open / Ctc 2 closed
Ctc 1 closed / Ctc 2 open
Ctc 1 open / Ctc 2 open

Ctc 1 closed / Ctc 2 closed

U

Billing mode 1
Billing mode 2

Billing mode 1
Billing mode 2

No assignment or undefined billing
mode
No assignment or undefined billing
mode

For example, 2 valves can be assigned contacts in 2 routes (gas lines) here. Only
when both valves are in one clear direction, e.g. Valve 1 closed and Valve 2 open,
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Route 1 is assigned (V1 closed, V2 open Route 2). All positions of the valves be-
tween them, e.g. which can be provided for changeover, are not assigned to any bill-
ing mode.

The other contact options can be assigned in a similar manner:

207
e 2ctc. 4*"BM
Ctc 1 open Ctc 2 closed = Billing mode 1 -
Ctc 1 closed Ctc 2 closed = Billing mode 2
Ctc 1 open Ctc 2 open = Billing mode 3
Ctc 1 closed Ctc 2 open = Billing mode 4
e 4ctc. 4*"BM

Analog, see above.

e Meas.->2 BM
e Meas.->3 BM
e Meas.->4 BM

Similar assignments can be assigned to a measurement here. As an example, the
temperature is selected here. This selection takes place in coordinate EC05 As-
signment by activating edit.

In the process, the thresholds should be entered in coordinates EC06 to EC08. The
value settings in Figure 140: Menu EC Billing modeFehler! Verweisquelle konnte
nicht gefunden werden. produce:

Temperature < 50°C = Billing mode 1

50°C < Temperature < 100°C = Billing mode 2
100°C < Temperature < 150°C = Billing mode 3
Temperature > 150°C = Billing mode 4

e Vo Direction

If "rev. permitted" is adjusted in coordinate LN16 Vo Direction mode, the Vo Direc-
tion can be used like a contact for switching to the billing modes.

e DZU Direction
e Flow direction
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The DZU Direction and flow direction can be used in the same manner as the Vo Di-
rection.

e GC1/GC2

GC1/GC2 can be used, for example, if two different gas anlysis devices are in use,
e.g. a full analysis device like the PGC9300 and a calorific value measuring device
like an EMC. Then, the practicable evaluation method is adjusted for this device,
AGA 8 for the PGC and GERG 88 for the EMC.

GC1/GC2 can be used, for example, to switch from billing mode 1 for full analysis to
billing mode 2 for calorific value determination.

e Modbus

A changeover to one of the 4 billing modes can also take place via Modbus. Coordi-
nate 1J36 Route is used for this purpose to set Register 5066 to a value of 1, 2, 3 or
4 via the Modbus address. Then, a different value is not assigned or added to an un-
defined billing mode.

In the process, the two first billing modes correspond to traditional Routes 1 and 2
and can be controlled with the contact inputs (EC17, EC18).

The billing modes are assigned names in plain text, e.g. Summer operation, in EC09
to EC12.

EC13 to EC16 indicate the switching positions (contact input).
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iginal l | i inal

Unit Variable

Access Line Value

Designation

10 Manufacturer

11 Device type

12 Serial number

12 Vo year of constr.

14 Software version
o bot. unit

LO00000 m3 wolw

wost

000000 m3  wolnfl
000000 m3  wvoZylkMao

woDirec
wvoStamp

yoStampd
voManuf

woGerTp
woSerMr
woBaujahr
quuﬂ:w

2 Current tot.reading

3 Last tot.reading 000000 m3  wolwl
4 Vo tot.status -1

5 Overflow

& Max. cycle quantity

7 Vo direction Unicartain

B Current time stamp 0=

9 Last time stamp 0=

--—m-—

D Running Vo timeout

B 18 Vo timeout ||ﬂ |5

o 19 Mo. of telegrams 0

D 20 Vo cycle quantity m3
B D5fG status Default value

woTimCnt
woTimeout

wvoTghAnz

woZykMng
woEstt

S 22 e [, 0 N s

E* 23 Manufacturer  [A4G

E% 2 beueatype | Evcorn

--_IfJ

26 Safety margin |B |

| Enter || Cancel || Load defaulis || Refresh |

Figure 141: Menu LN Original totalizer

The menu is intended primarily for display purposes. An automatic entry of the type
plate data is made in LN10 Manufacturer to LN15 Vo tot. unit, as long as the
transmitter provides this data in the frame of the telegram defined for this purpose.
The behavior with a Vo transducer rotating in reverse is defined in coordinate LN16
Vo direction mode. The options "rev prohibited" and "rev permitted" are available.
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6.3 Ultrasonic gas meter

Figure 142: 2 Transducers form a path for the measurement shows the basic princi-
ple. Transducers TD1 and TD2 are available for the measurement and form a meas-
uring path with the distance L. An ultrasonic pulse is transmitted — with flow — on the
measuring path back sensor TD1 to transducer TD2 faster than vice versa. This is
caused physically by the frequency pulling with the flow of the gas; the arrow above

the V' indicates the flow direction.

Figure 142: 2 Transducers form a path for the measurement

The run times of TD1 to TD2 (:= trp12 ) and from TD2 to TD1 (:= trp21 ) are calculated
according to the following formula:

L L

trp12 = trp21 =

co+v-cosp Cco—V-cospP

These run times of the ultrasonic pulse are determined with the ultrasonic electronics.
They can be used to determine the average speed v along the measuring path:

L? At

D=
2-d trp1z2 * trp21
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Path angle to the pipe

Where:

v Average flow speed
¢, Velocity of sound
B

L  Pathlength

d

= D for Figure 142: 2 Transducers form a path for the measurement.

An analog value arises for measuring paths other than the mean path.

In order to consider the flow profile, particularly an asymmetrical or heavily swirling
flow, a total of 6 paths are measured on 3 levels with ultrasonic meters from RMG.
The 3 levels can be derived mathematically with an integration process, called Gauss

integration.

Level 1 —

Level 2 —

Level 3 —

T021 (1011 | T01.2(102.2)
—_— - —— -
TD4.1 (TD3.1) | TD32 (TD4.2)
I —————-_._
TD6.1(TD5.1) | TD52 (TD6.2)
- — - —|— =
— . »
I
N7
_._._.hlé._._._
ZIN
VAN
=" | \ ST
v : -
1031 \ : ’TDAZ
AN | /s
NG/
. N ]
b3
VAN
s/ | N
TDa1 ¥ | %TDBZ
T062
al 4
N/
LN ]
N
Ve | AN
=Y | Yo

A

o B
< P

% [Paths 1&2]

Paths 3&4

|l

Paths 5&6

L
w. /

. i Paths 1&2
—_—i Paths 384
- S Paths 586
4 .Y

Figure 143: Ultrasonic measuring paths
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Other manufacturers have, in part, implemented different path arrangements; howev-
er, the further expansion is normally carried out in a similar manner.

The individual mean path speeds are weighted and add up according to the Gauss
quadrature. Multiplication by the pipe cross-section produces the volume flow.

Quality of the installation situation
Ultrasonic meters provide parameters which permit an assessment of the installation
situation. If the values are in the specified ranges, good measuring conditions can be
assumed. If the values are outside of the specified ranges, disturbed flow conditions
could impair the measuring accuracy.

Turbulence

Based on the prevalent flow, particularly the turbulence, characteristic scattering oc-
curs (variance o;) in determining the individual path speeds (i =1..6; number of ultra-
sonic measuring paths) which can permit an evaluation of the installation conditions.
The average turbulence (Tui) over the ultrasonic measuring path is calculated:

N
1 _\2 :
o; = mzl(vj’i_vi) /\l=16, N =20
j=

Tu, = —
w =
A

v;  The average speed over time along the ultrasonic measuring path
v;; Flow speed along the ultrasonic measuring path

N = 20; number of measurements for the turbulence calculation

Typical values for very good flow conditions for middle paths are at 2-3 %; the turbu-
lence for outside paths increases to up to 4 %. If these values above 10 %, disturbed
flow conditions could impair the measuring accuracy. The turbulence calculation is
switched off with the lowest speeds.
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Profile and symmetry factory

With a fully developed flow, the middle paths (3 + 4) have the highest prevailing
speed, the two outside paths (1 + 2; 5 + 6) have about the same speed. The profile
factor (PF) is typically between 1.05 and 1.20; with values below 1.00 or above 1.50,
the flow conditions must be checked.

2 * (133 +ﬁ4)

PF = — - — —
(01 + D3) + (U5 + D)

The symmetry factor (SY) is normally 0.90 — 1.10; with values below 0.75 or above
1.25, the measuring conditions must be checked.

sy = it 7a)
(D5 + V)

Meter performance

This value (MP) indicates whether the speeds of all measuring paths could be deter-

mined and incorporated into the flow rate calculation. Calculation takes place for the

last 20 measurements (identical to the number for turbulence).

MP = jaXisl (Avi=o0k) V0 (Avy #ok)
- 600

The value is a maximum of 100%; under normal conditions it is above 95%. Since 2
measuring paths can fail before a 6-path USM loses its calibrated accuracy, the value
may temporarily decrease to 66%; if the failure is due to a defective transducer, an
immediate repair of the affected transducer of the failed measuring path must be
sought.

213
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6.3.1 GJ Body compensation
51 Bod -
Access Line  Designation Value Unit Variable
AF 1 Correction effect 100000000 % bcmpRes
E* |5 Reference pressure |3 601325 [ MPa bcmpPr
E* £ Young's modulus |2':'|:.|:'|:| |GFa bcmpE
E* 7 Dutside diameter |273.600 | mm bempDO
E* & |[nsidediameter |247.520 [ mm bcmpDI
AF 9 Wall thickness 0.000 mm bocmpd
E* 10 Reference temp. ([17.8125 e bempTr
E= 11  therm.expans.coef. |'|':'.EIL".'EI | 10~-6/*C bempalp
E* 12 Correction method kempMod
E* [2 calculation methed [IS0 TC30/SCEM16S W) bempCle

| Enter || Cancel || Load defauts || Refresh |

Figure 144: Menu GJ Body compensation

In menu GJ Body compensation, an expansion of the meter housing and thus a
change to the inside diameter can be considered as a function of the temperature
and pressure. Normally, these values are so small that they have no practical imple-
mentation (for example, the MID doesn’t request for this compensation.

If GJ Correction mode is set to "off", no correction takes place - this is the
necessary setting for the German approval requirement.
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6.3.2 UA Ultrasonic volume transmitter

UA L “ - .

Access Line Designation Value Unit Variable

B 1 No. samples for SV [140 | EWMAnz

E® 2 Numberofpaths |  ofadanz

E* 3 zeropointnoise [0 mis  yulg

E= 4 kvfecor [T o wsw

E* 5 Alowedbrokpaths 2 | pfadiotex

E* 7 Measurem. quality |70 % wmwo

--_IE"5 % mwe
VOS5 upper limit |5[|U Q0a0nd |mfs usVosMx

B 10 VOS lower limit  [150.00000 |mfs  usWosMn

AF 11 Velocity of sound D.00000 m/s  usVos

A* 12 Direction Direction 1 uszDirec

(] 13  IGM startup a igmStartlp

A* 14 Broken path 0 pfadtot

b 16 IGM cyde quantity 000000 m2 usZ i

I 17 Timeout IGM 1 a igmiTo

I 18 Timeout IGM 2 a igm2To

I 1%  Timeout IGM 3 a igm3To

I 20  Timeout IGM 4 a igmdTo

Q 21 IGM Reset [i] | igmReset

E* 22 max. VOS deviation 2 000 % mxVosabu

(] 23 Path status 00000000 phrChew

X 24 SVresst [0 v]  EWreset

(o] 23 5V status Inwvalid aktEwWStat

B 26 5V range i} aktEWEBer

B 27 5V walid 0 ewWalid

(] 28 5V set a ewGesetzt

D 29  5W not valid 0 ewNotVal

(] 30 VOS5 status Q0000000 phwosOve

B 35 show VOSerror  [No V| emVas

S 36 IGMtimeoutpeied 20 *10msiomSliTo

S 37 defC-Mode  Yes  dsfCMod

| Enter || Cancel || Load defaults || Refresh |

Figure 145: Menu UA Ultrasonic volume transmitter

This and the following menus define the operation of an ultrasonic meter (IGM),
which only assumes a small part of the signal evaluation and further processing. The
ERZ2000-NG assumes the majority of these tasks.

The sensor signals of the IGM measuring heads are connected via a Modbus con-
nection directly to the flow computer in this operating mode. The interface provided
for this purpose on the flow computer is COM 1. If the software function is enabled,
the ultrasonic controller is activated; no additional hardware is required.
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When one of the 4 possible device versions has been selected (ERZ2004 USC,
ERZ2104 USC, ERZ2002 USC or ERZ2102 USC), additional function units must be
considered.

In recent years, some new ultrasonic meters have been introduced to the market,
with which this further processing is an integral component of the electronic evalua-
tion. Therefore, refer to the manuals of these meters for the description of these func-
tionalities. A more elaborate description of the meaning of the individual fields for the
IGM is provided in the separate documentation ERZ_ 2000 _USC Details.

6.3.3 UB USZ Reynolds correction

| Enter || Caneal || Load defautts || Refresh |

Figure 146: Menu UB USZ Reynolds correction

Even a fully-developed speed profile changes with the Reynolds number, particularly
with small Reynolds numbers. This applies not only to the "big" change with a transi-
tion from laminar to turbulent flow, but also the lower turbulent range beyond it. The
correction is described in chapter 6.1.5 GE Error curve linearisation, forward flow.

This correction is — if necessary — implemented by new ultrasonic flow rate meters
and does not have to be used again here. It can be used with the IGM; refer to chap-
ter 6.3.2 UA Ultrasonic volume transmitter.
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6.3.4 UC Base correction

Access Line Designation Value Unit Variable
AF 1 base corr. factor 0.00000 %  kiGr

--__--
E= B GosifiAtadin 4 0.00000e+000 |

R - [ -

S ) o covoo~—cc0 | Bt
00 240 bR it [ o000 |0 Bsae

N 50 oA N [0 0oooo=-co0 | [ e

S 0 Ao coooe-c0 | Bt
S ) e cooo--cco |
500 0 Mo coooe-cco | s
S0 4 A e 0000+ | i
= L eaaw

| Enter || Cancel || Load defautts || Refresh |

Figure 147: Menu UC Base correction

This correction is — if necessary — implemented by new ultrasonic flow rate meters
and does not have to be used again here. It can be used with the IGM; refer to chap-
ter 6.3.2 UA Ultrasonic volume transmitter.

6.3.5 UD Err.curve correction

--—m--
Ef 25 CoeffiAnding (000000 | B

S 40 oA 0 00000=-000 | I Bktgi
S 50 ESSAB RN 0 ooo0o--o00 | [ Bkiea

| Enter || Cancel || Load defautts || Refresh |

Figure 148: Menu UD Err.curve correction
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This correction is — if necessary — implemented by new ultrasonic flow rate meters
and does not have to be used again here. It can be used with the IGM; refer to chap-
ter 6.3.2 UA Ultrasonic volume transmitter.

6.3.6 UE Effects of correct.
UE Effects of correct,

Access Line

A F
A*
At
A *
A F
A F
A*
At
A*
A F
A F
A*

1

L= R = TR R« T R O 6 IRy X

[N S
= O

Refrash

Designation
Velo. uncorr.
Velo, Re-corr.
Velo, basacorr.
Velo, errcrv.corr,
Flowr, uncorr.
Flow, Re-corr.
Flow, basacorr.
Flows, errcrv.corr.
Re, uncorr.

Re, Re-cormr.
Re, basecorr.

Re, errcrv.corr.

Value Unit Variable
0.000 mfs  wwirg
0.000 mf= wvwRe
0.000 mfs  wwiGr
0.000 m/=s
0.00 m3/h QoOrg
0.00 m3/h QoRs
0.00 m3/h QoGr
0.00 m3/h Qokl

3

0 ReOrg
0 ReRe
0 ReGr
0 Rekl

Figure 149: Menu UE Effects of corrections

This menu shows the effects of the prior corrections. Since these corrections are — if
necessary — implemented with new ultrasonic flow rate meters, normally "nothing"
has to be monitored here. It can be seen with the IGM; refer to chapter 6.3.2 UA UlI-

trasonic volume transmitter.
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UF ID display IGM 1
UF ID display IGM 1
Access Line Designation Value

Identification

ersion

Chacksum

Relay delay time

Batchas

Pulses

FIFD len

W omiin.

[

Moo s hoLn s W

Womiax.

[y
o

C min.

[
-

C max.
Amplitude high
Amplitude low
Signal high

e
(XX

LSS SR SRR S S L ST SO SRR SRR SR ST SR S S
=
N

Signal low

Unit Variable

o igmidi
igmiferd
igmChki

O0ms igmROT1

(1] igmBtchl

(1] igmPls1

(1] igmFifl

0.00 m/s igmW¥mnl
0.00 m/s igmymxl
0.00 m/s igmCmni
0.00 m/s igmCmxi
0.00 igmAmpH1
0.00 igmAmpl1

0.00dB  igmSigH1
0.00dB  igmSigll

S 560 S [0t

107 Gt 2. s

Path 1 length
Path 1 Axial len.
Path 1 C theo.
Dead time path 1
F transmit path 1
F receive path 1

15
20
21
a2z
23

b b b Lo b Lo Lo

Measurements P1

0.000 mm pflLenl
0.000 mm pfAbstdl
0.000 m/s pfCtheod

0,000 us
0.000 Hz

0,000 Hz ﬂEE\.I‘El
0,000 igmAvc0l

oAt
ransi

S 25 e g oo

e

Path 2 length
Path 2 Axial len.
Path 2 C theo.
Dead time path 2
F transmit path 2
F receive path 2

]

] et}
] ag
] 30
] 31
] 32
] 33
I

Enter || Cancel || Load defaults || Refresh |

Meaasurements P2

0.000 mm pflLenZ
0.000 mm pfAbstd2?
0.000 m/s pfCtheol
0.000 us  pfTofZt2
0.000 Hz pflrans?
0.000 Hz pfRecve?
0,000 igmAvcll

Figure 150: Menu UF ID display IGM 1

These functions provide detailed information about the IGM ultrasonic transmitter, its
sensors and their behavior. An exact description of the meaning of the individual
fields is provided in the separate documentation

ERZ_2000_USC_Details.

The same menus are also provided for the IGM2, IGM3 and IGM4.
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UJ Path 1
Ul Path 1
Access Line  Designation Value Unit Variable
A* 1 Corrected velocity 0.000 m/s wsvki
D 2 Status Source value usSEl
1 3 Genuine velocity 0.000 m/s wsV1
o 4 Substitute value 0.000 mfs usEW1
1 3 Measurem. quality 0% usMWQ1
I & Communic, quality 0% usMWC1
I T VOS5 0.00000 mys wsWosl
D ;] Comparison YOS 0.00000 mys valvosi
D -] VOS-daviation 0.000 %  usVosDfl
D 10 Path status Okay usPhvl
D 11  Path VOS status Okay usPfvosl
I 15 AGCup1 0 usAgcll
I 16 AGC down 1 o 1] Ol

S 1 aihing M 0000

ES 520 o [ 000

E50 551 Corm ek e 11 [ 000
EFIIN 540 Mapping I [10 v [ I SewEsa

| Enter || Cancel || Load defautts || Rafresh |

Figure 151: Menu UJ Path 1

This menu shows details of the display and parameterization for measuring path 1 of
an IGM Ultrasonic meter; therefore, refer to chapter 6.3.2 UA Ultrasonic volume
transmitter.

The following menus have the same layout for measuring paths 2, 3, 4, 5, 6, 7 and 8.

6.3.9 VA Current velocity of gas
VA Current velocity of gas

Access Line Designation Value Unit Variabla

D 1 Gas velocity 0.000 m/s gasvel
I 11 VW gas 0.000 mfs piadvl
I 12 W gas 0.000 m/s pfadv2
I 13 W agas 0.000 m/s pfadv3
I 14 W gas 0.000 m/s pfadvd
I 15 W gas 0.000 m/s pfadvs
I 16 W gas 0.000 m/s pfadve
I 17 W gas 0.000 m/fs pfadv?
I 18 W gas 0.000 m/s pfadvE

i

Figure 152: Menu VA Current velocity of gas
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The flow speed is determined along the measuring paths. This menu shows these
individually and as a mean value for measuring paths 1-8 of an IGM Ultrasonic meter;

therefore, refer to chapter 6.3.2 UA Ultrasonic volume transmitter.

6.3.10 VB Speed of sound
VB Speed of sound

D000 O00 000000000 @OsHH#BB#BH#5BS5§p S

Access Line Designation
1 So05 mean
2 Hourly mean So5 path
11 Speed of sound
12 Speed of sound
12 Speed of sound
14 Speed of sound
15 Speed of sound
16 Speed of sound
17 Speed of sound
18 Speed of sound
21 Deviation 505
22 Deviation 505
23 Deviation So05
24  Deviation So05
23 Deviation 505
26 Deviation 505
27  Deviation So5
28 Deviation SoS
31  Awrg. deviation SoS
32  Awrg. deviation SoS
33 Awrg. deviation SeS
34  Awvrg. deviation SoS
35  Awvrg. deviation SoS
36 Awvrg. deviation SoS
37 Awrg. deviation SoS
38 Awrg. deviation SoS

Refrash

Value Unit Variable

0,000 mys
0,000 mds
0,000 my's
0,000 my/=
0,000 my/=
0,000 my'=
0,000 my'=
0,000 my'=
0,000 my's
0,000 my's
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %%
0.000 %%
0.000 %%
0.000 %%
0.0000 %%
0.0000 %%
0.0000 2%
0.0000 2%
0.0000 %%
0.0000 2%
0.0000 %%
0.0000 %%

yosDizay

wosMive

pfadvosl
pfadvos2
pfadvos3
pfadvos4
pfadvosS
pfadvost
pfadvos?

pfadvosE
abvrvosi

abvrvos2
abvrvos3
abwivosd
abwrvoss
abwose
abvrvos?
abvrros8
abvvosim
abvrvos2m
abvrvos3m
abvrvosdm
abvrrosSm
abwwosem
abwvos7m
abwwos8m

Figure 153: Menu VB Speed of sound

In addition to the flow speed, the velocity of sound along the measuring paths can be
determined. This menu shows these individually and as a mean value for measuring
paths 1-8 of an IGM Ultrasonic meter; therefore, refer to chapter 6.3.2 UA Ultrasonic

volume transmitter.
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6.3.11 VC Ultrasonic profile
I : file of velociti

Access Line Designation Value Unit Variable

=]

10
11
1z
1z
14
15
16
17
158
19
20
21
22
23
24
23

Refrash

OO0 0O00D00o0oOo0oOooooooaon

Sweirl
Drouble swirl
Asymmetry
Cross flow
PFY1

PFY2

PRy

PFY21
PFY33
PFY42
PFY46

PFX

PFR¥12
PF¥56
PF-Sym-X
PF-Sym-Y
PF-Sym

0.000 %
0.000 %4
0.000 %4
0.000 %4
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

FEE

1
d
]
(U]

PEREERRE

N
[
X3

FREL]

Figure 154: Menu VC Ultrasonic profile of velocities

Additional profile specifications can be calculated from the various path speeds and
displayed in this menu for an IGM ultrasonic meter. Refer also to chapter 6.3.2 UA

Ultrasonic volume transmitter.

6.3.12 VD Volume flow

VD Average values

Access Line

oo oogoao
L B - I K}

Refrash

Designation
1 Current value
Event mean value
Hourly mean value

Q = Ok currently

Q = Ot complete hour
10 Ot transition flow

Value Unit Variable

0.000 m3/h gMom

0.000 m3/h gEmiw
0.000 m3,/h gHmiw

Mo OgtOt
Mo QgtOth

100.000 m3/h Ot

Figure 155: Menu VD Volume flow

This menu shows information about the volume flow of an IGM ultrasonic meter; see
chapter 6.3.2 UA Ultrasonic volume transmitter.
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6.3.13 VE Messages

VE Messages

Access Line Designation

AF 43 Alarm LED

o 44  Waming LED

I 43 Message 0...15

I 45 Message 16...31

I 47  Message 32...47

I 48 Message 48...63

I 49 Message 64...79

I 30 Message 80...95

I 31 Message 96..111

I 32 Message 112.,127

I 33 Message 128.,143

I 34 Message 144.,155

I 33 Message 160..175

I 36 Message 176..191

I 37 Message 1592..207

I 58 System status
Refrash

Value

Uncertain
Uncertain

0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex

Unit Variable

B

uAS
dzuWs
dzuE01
dzuED2

{

d=zuEDS
d=zuEDS
d=zuED7
dzuEDs
dzuED3

E

dzuEll

dzuE12

dzuEi3
55t

:

Figure 156: Menu VE Messages

This menu shows error messages and status information of an IGM ultrasonic meter;
see chapter 6.3.2 UA Ultrasonic volume transmitter.

6.3.14 VF Signal acceptance
VF Signal acceptance
Access Line Designation
Arithmetic mean
Hourly mean

Traffic light
Meas.quality

1

2

3

11
iz
13
14
15
16
i7
19
30
31
32

UDUI—II—II—II—II—II—IHHUDD

Meas.quality

Meas.quality

Meas.quality

Meas.quality

Meas.quality

Meas.quality

Meas.quality

Smallest value
Associated path

Point in time

Value

CO-MM-Y¥YY hh:mm:ss

Unit Variable
0,00 %  sgaMom
0.00 %  sgaMiw
red ampel
0% pfadvalidi
0% pfadvalid2
0% pfadvalid2
0% pfadvalidd
0% pfadvalids
0% pfadvalide
0% pfadvalid?
0% pfadvalids
100.00 % sgaMi
Uncertain sgaPfMin
sganiMin

Figure 157: Menu VF Signal acceptance
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This menu shows the quality in the determination of path speeds of an IGM ultrasonic
meter; see chapter 6.3.2 UA Ultrasonic volume transmitter.

6.3.15 VG Signal-to-noise ratio

! E 3 5. I_ _ - .
Access Line Designation Value Unit Variable
&) 1 Arithmetic mean 0.00 dB  sprMom
D 2 Hourly mean 0.00 dB  snrMiv
I 11 5MR up 0.00 dB pfadSNEul
I 12 5SMR up 0.00 dB  pfadSNEuZ
I 13 S5SMR up 0.00 dB  pfadSNEuLZ
I 14 SMNR up 0.00 dB  pfadSHRu4
I 15 SMNR up 0.00 dB  pfadSNRuUS
I 16 SNR up 0.00 dB  pfadSHRuS
I 17 SMR up 0.00 dB  pfadSNEUT
I 18 5SMNR up 0.00 dB  pfadSNEuS
I 21 SMR down 0.00 dB pfadSNRd1
I 22 EMNR down 0.00 dB pfadSNRDZ
I 23 SMNR down 0.00 dB  pfadSNEDZ
I 24 SMNR down 0.00 dB  pfadSNRd4
I 25  SMNR down 0.00 dB  pfadSNRAS
I 26 ESMNR down 0.00 dB  pfadSNEDS
I 27 ESMNR down 0.00 dB  pfadSNRA7
I 22 ESMNR down 0.00 dB  pfadSNERAE
5] 30 Smallest value 1000000.00 dB  snrMin
D 31 Associated path Uncertain snrPfMin
o 32 Point in time DO-MM-YYYY hh:mm:ss snrTiMin
Refrash

Figure 158: Menu VG Signal-to-noise ratio

This menu shows the signal quality in the run-time determination; the signal-to-noise
ratio f the ultrasonic sensors of an IGM ultrasonic meter is specified; see chapter
6.3.2 UA Ultrasonic volume transmitter.
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6.3.16 VH Automatic gain control

L I

Access Line Designation
Arithmetic mean

1

2

11
1z
13
14
15
16
17
18
21
22
23
24
25
26
a7
28
30
31
32

Refrash

= I T R R R R e R R e I e R R R R I e B

Hourly mean
AGC up
AGC up
AGC up
AGC up
AGC up
AGC up
AGC up
AGC up
AGC down
AGC down
AGC down
AGC down
AGC down
AGC down
AGC down
AGC down

Biggest value

Associated path

Point in time

Value

Unit
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-1000000.00
Uncertain
DO-MM-YYYY hh:mmiss

Variable

agcMom
agcMivw
agc upl
agc up?
agc up3
agc upd
agc up3d
agc_upt
agc up?
agc upd
agc dnl
agc dn2
agc dn3
agc_dnd
agc_dnS
agc_dnb
agc_dn7
agc_dng
agcMax
agcPfMax
agciMax

Figure 159: Menu VH Automatic gain control

This menu shows the automatic gain control (AGC) that is applied to the measure-
ment paths up- and downstream; see chapter 6.3.2 UA Ultrasonic volume transmitter.

6.3.17 VI Gas speed hourly mean value
VI Hourly mean velocity of gas
Access Line Designation Value Unit Variable
1 Arithmetic mean 0.000 m/s

oo oooooQoon

11 Awg.
12 Awvg.

13 Awvg

16  Awvg

Figure 160: Menu VI Gas speed hourly mean value

W gas
V' gas

. W gas
14 Awvg.
15 Awvg.

vV gas
WV gas

. W gas
17  Awvg.
18  Awvg.

W gas
W gas

0.000 m/s
0.000 m/s
0.000 m/s
0.000 m/s
0.000 m/s
0,000 m/s
0,000 m/s
0,000 m/s

welMiv

piadvim
pfadv2m
pfadv2m
pfadv4m
pfadvSm
pfadvem
pfadvZm
pfadvBm
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This menu shows the hourly mean value of the individual speeds and that of the
means value of an IGM ultrasonic meter; see chapter 6.3.2 UA Ultrasonic volume
transmitter.

6.3.18 LO Digital totalizer transmission
qital i . I i fl

Access Line Designation Value Unit WVariable
I 1 USZ vm 1 L000000 m3  Dzulfw

I 2 USZ vmD 1 L000000 m3  sDEulfw
I 3 USZ Vvm 2 000000 m3  Dzu2fw

I 4 USZ vmD 2 000000 m3  sDzu2fw
I 5  USZ flow 0 m3/h gDzu

I [ USZ direction 1] fwD=zu

I 7  USZ status i stDzu

I B Sum direction 1 000000 m3 gDEwlfw
I 9 Sum direction 2 L000000 m3  gDEwZfw
I 10 Total volume .000000 m2 gDzuiw

I 11 Temperature -273 °C tempDzu
I 12 Abs. pressure 0 bar drkaD=u

I 13 Counter info 0000 hex zwinfo

B 20 USZ timeout |I|} | = dzuTimeout
B 21  Eval. of direction [immediataly | bldDzubir
B 22  Eval. of status [immediztely v bldDzust
B Counter Vo archive dzuVo
c* | deukdim
6=

6*

-
G* 27 Unitofpresswe  bar  dmedim
G* 28 Unitofveledty  mfs  devdim
30

(] USZ test status 1] zwPruef

b 31 Owverflow 000000 m3  dzuOwil

(] 32 Running USZ timeout Os deuTimCnt
D 32 Max. cycle quantity 000000 m3  dzuFvkMax
D 34 USZ cycle quantity m3 dzuZykMng
D 35 USZ directicn Direction 1 dzuDirec

(] 36 Unit AGC agcEinh

| Enter || Cancel || Load defauhts || Refresh

Figure 161: Menu Digital totalizer transmission

Display of diagnostic information associated with a connected US 9000 computer with main
totalizer function.
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6.4 Connection of USZs via Instance F

There has been a desire for some time to standardize the connection of ultrasonic
meters to further electronic evaluation units. In particular, the desire arose to
transmit "all" data determined by an ultrasonic meter, i.e. measurements and

status information or diagnostic data, in the same manner. Recently, the connection
via Instance F crystallized as a standard.

6.4.1 Explanation of the term Instance F

Ultrasonic meters normally do not have dedicated DSfG bus access. Therefore, In-
stance F was implemented externally via a DSfG-compatible flow rate computer. The
data required for this is transmitted via Modbus between ultrasonic meters and flow
rate computers. This Modbus protocol is frequently already called Instance F, alt-
hough it is only prepared for the data required for the DSfG Instance F. In the
ERZ2000-NG, the appropriate settings are found in menu VK Modbus master USM.
The corresponding register plots are provided in menu VJ Register expressions.

ERZ 2000 NG

With external
DSfG-instance F

Modbus

USM-GT-400

Ultrasonic
flow rate meter

for gas
. £

Figure 162: Data exchange between ERZ2000-NG and USM GT400
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6.4.2 Modbus communication with the USM GT400

The Modbus communication between ERZ2000-NG and ultrasonic meters is de-
scribed as generally as possible, wherein the USM GT400 was chosen as a concrete
example (Figure 1). The Modbus registers of Instance F are listed in column BA in
the USM GT400.

6.4.3 Electrical connection

Figure 163: Connection of the Modbus interface of the USM to COM 6 shows the
rear wall of the ERZ2000-NG. The USM GT400 is connected to serial interface
COMG6.

100-230VAC F1=1,6A

7/ y o W m B .- . S
- T —— - i Wl

Figure 163: Connection of the Modbus interface of the USM to COM 6

6.4.4 USM GT400 connection area

There are three serial interfaces available for Modbus communication on the USM
GT400 ultrasonic meter (and USZ 08). The RS 485-2 with terminal 21 (GND), termi-
nal 22 (Data +) and terminal 23 (Data -) is provided for the Instance F Modbus com-
munication; based on the parameterizable byte sequence, it is suitable for the manu-
facturer-independent Instance F protocol. The other interfaces can be used without
any further settings. The RS 485-0 with terminal 15 (GND), terminal 16 (Data +) and
terminal 17 (Data -) is reserved for the operating and service software RMGViewYSM,
The RS 485-1 with terminal 18 (GND), terminal 19 (Data +) and terminal 20 (Data -)
should (preferably) be used for the RMG standard of the digital totalizer status trans-
mission "DZU".
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Figure 164: Connection of the RS 485-2 (22 +, 23 -) on the USM GT400

6.4.5 Configuration for COM6 and COM7

The optional COM 6 interface is required by the ERZ2000-NG for communication
with ultrasonic meters via Instance F. The DIL switches and jumpers for the RS 485
on the optional board required for this purpose must be adjusted as shown in Figure
165: Option board configuration for use as COM6 and 7. Switch 2 and switch 3 (when
counted from the left) of the DIL switches on the board must be set to ON. The posi-
tioning of the jumpers is indicated in the figure.

Then, the option board must be positioned in the COM®6 and 7 slot, which is the first
from the right when viewing the display (Figure 166: Slot of the option board for
COM6 and 7).
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il
L

¢ ] & { Square solder
230 | B, joint to be
r - aligned
downwards to |
the left

At the top RS 485
underneath RS 232

Square solder
joint to be
aligned
downwards to §
the left

At the top RS 485
underneath RS 232

i i

Figure 166: Slot of the option board for COM6 and 7
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Figure 166: Slot of the option board for COM6 and 7 shows the rear side of the
ERZ2000-NG on the left. Figure 167: Jumpers for COM6 and COM?7 on the rear wall
shows the rear side of the ERZ2000-NG at the bottom.

Plug-in card for configuration Jumper Jumper
of COM6 and COM7 COM6 COM7

Figure 167: Jumpers for COM6 and COM7 on the rear wall

The jumpers for COM6 and COM7 must be set according to the equipment of inter-
face module C34 (see Figure 168: Interface module C34) so that the interfaces can
be used as RS485.

In the two following illustrations you can see that the COM 6 and COM 7 interfaces
are only set as RS485 interfaces if the jumpers are set or soldered to the D-sub con-
nector.
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The magnification of the right (upper) image cutout shows how to set the jumpers.

direckt auf [-Substecker peliiket

JUMPER
&3
Comb6
I X37
DHO-STIFT
Come VOO 1 T
[
Comé_GNRED 2 —
-I| .4
Tome ATTaD 3 —
Come BCTS_ & o
: -
!:_: [
Comé_GNDVS 5T ™

X823 | BS232 | RS485
1-2 -—
JUMPER
X&d
— Com7
_ - X38
9§$STHW
Com7_W0C 'L ---_H_
Com?_GN'RxD 2 ;-
Com?_ASTxD 3 —
Com7_H I i
.|
i.: —
Comd GRDD — 5 [ o
S i

Figure 169: Jumper COMG6/7 on the rear wall

Bl

X84 | R5232 | RS485
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6.4.6 Volume transmitter operating mode

If "DSfG: F instance COMG6/7" under this button is activated under this in menu GB
Flow rate parameters, the additional necessary settings are recommended in this
menu (bright yellow-green background):

e GB16 Volume transmitter mode > "DzU"
e GB51 Device type > "USM-GT400"
e GB53 Volume transmitter type > "uUsz"

GB Flow rate parameters

Access Line Designation Value Unit Variable
A F 1 Om max 1000.000 m23/h guMax
2 OQm min 0.000 m3/h CuMin

--—I_--_

e
e 53 | solcetiod

DSH3E: F-Instanz COMBTT

Figure 170: DZU selection in volume transmitter mode GB16

Then, the recommendation must be "entered" and adopted with “continue”.
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6.4.7 Protocol type in menu VJ Register plots

After selection of volume transmitter "DZU", the protocol type "DSfG: F Instance ("1")
must be defined by pushing a button in menu VJ Register expressions. Then the

appropriate registers for Modbus communication are recommended.

V] Register expressions

Access Line

2

S e 7
00 510 Gasval iz | 05777

Designation Value Unit Variable
B £ o 7 nomeni
Velocity of gas |F327?[] m/s exp3v
Speed of sound |F327?2 m/s exp3vos

Signal acceptance 8 |F33012

B 74 %
B 75 Signal-to-noise AB8 |F33014 dB
B 76 Signal-to-noise BAB |F33{)16 dB
B 77 Automatic gain AB 8 |F33018 dB
B 78 Automatic gain BA 8 |F33{)2[] dB
B 98 used button [DSFG: F-Instanz
D 99 No. communications 0
Enter ))ancel C DSfG: F-Instanz Refresh
2 RMG: - SZ-08
FL500
FL600
FLB00XT
AltoSonic V12
LEFM 380Ci

Figure 171: DSfG selection: F Instance in VJ98

exp3sigAk8
exp3SNRABS

exp3SNEBAS
exp3AGCABS
exp3AGCBAS

exp3btn
mb3Tas

Then, the recommendation must be "entered" ("2"), i.e. adopted. Many other parame-
ters in addition to the volume flow can be transmitted in the complete menu.
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The connection and selection of all other listed ultrasonic meters are also permissible
for official custody-transfer applications.

Then, the recommendation which was entered is shown in coordinate VJ98 Used
button.

Caution:

Even if, for example, the "swirl" information is transmitted in the same
field with the same register, the "swirl" value is defined depending on the
device and can deviate significantly between different measuring devices.

The same applies for all device-specific parameters.

6.4.8 COME6 interface configuration

The COMB6 serial interface must be operated with parameters 38400 Baud, 8 bits,
parity None and 1 stop bit, as well as the operating mode of universal Modbus master
for communication with ultrasonic meters via Instance F. This is located in IB Serial
interfaces in coordinates IB31 to IB33 (Figure 172: COMG interface configuration).

IB Serial interfaces

Access Line Designation Value Unit Variable
B 31 Baud rate COMb6 38400 v baudCé6
B 32 B/P/S COM6 bpsC6

B 33 COMG6 operating mode | Univ.Modbus.Master V| modeC6

Figure 172: COM6 interface configuration

Then, COM6 is no longer available for communication with gas chromato-
graphs. Therefore, the Modbus master communication for GC1 and GC2
must be assigned or deactivated in coordinates IL50 and IL51 of serial in-
terace COM7 (Figure 173: Modbus serial C7 operating mode) (Figure 174:
Operating mode off), provided that no Modbus IP should be used.
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IL Modbus Master GC1

Access Line  Designation Unit Variable

Figure 173: Modbus serial C7 operating mode

IM Modbus Master GC2

Access Line  Designation Value Unit Variable

loFF ST EEaNEEN

T | mb s
o
e e

Figure 174: Operating mode off

6.4.9 Configuration VK Modbus according to Instance F

For communication via DSfG Instance F, VK Modbus master USM must be parame-
terized in accordance with DSFG Instance F specifications, as shown in Figure 175:
Configuration of Modbus master USM according to Instance F.

Access Line  Designation Value Unit Variable
0] 32 Communication wiaiting mb3_ok
0] 35 Exception code o mb2ExcCod

D 36

Exception counter o mb3ExcCnt

I |
[Ves I N SN
R

4321 W
4321 v

G bt oriented v

||
[ |
||
21436587 v [ ]
[ |
||
||

e ] N
4] ;b3 reoffs
expaben 2

[ Enter || Cancal || DSfG: F-Instanz || Refresh |

Figure 175: Configuration of Modbus master USM according to Instance F
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The Modbus address in VK52 must match the address of the ultrasonic meter. For
the USM GT400, it is located in J-31, provided that the RS 485-2 is used for commu-
nication via Instance F (chapter 6.4.11 Configuration USM GT400). The selection
values in VK58 and in VK59 have no influence in this case because these data types
are not included in the Instance F protocol.

6.4.10 Configuration menu VK for USM GT400 RS 485-1

If the interface RS 485-1 for data communication is selected on the USM GT400 with
the ERZ2000-NG via Instance F protocol, different settings of the Modbus master
USM in column VK are required due to the non-parameterizable byte sequence for
the data types long and float.

The button "RMG: USM.GT400/USZ-08" (see: Figure 171: DSfG selection: F In-
stance in VJ98) can be used for this purpose, wherein the byte sequence VK56 and
VK57 is adjusted and the register VK63 is set to 0. The same setting can also be
made in the USM GT400 in J-21.

Alternatively, a manual adjustment can take place in menu VK Modbus master
USM. Then, 2143 must be entered in VK56 and VK57 (Figure 176: Configuration of
the Modbus master USM for the RS 485-1 of the USM GT400). The register offset in
VK63 can remain -1. In this case, the value 1 must be entered in the USM GT400 in
J-21. It is also possible to set both values to 0, as is the case with the button selec-
tion. The Modbus address in VK52 must match the address of the ultrasonic gas me-
ter.
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Access Line  Designation Value Unit Variable
D 32 Communication wiaiting mb3_ok
D 35 Exception code 1] mbZExcCod

36 Exception counter

D 0
E* 50 Opersting mode [OFF 4 | |
N

mb2ExcCnt

239

Figure 176: Configuration of the Modbus master USM for the RS 485-1 of the
USM GT400

Then, the recommendation which was entered is shown in coordinate VK98 used
button.

6.4.11 Configuration USM GT400 for Instance F

Serial interface RS 485-2 (opt. Ser2)

If the ERZ2000-NG is configured in accordance with DSfG Instance F specifications,
as described in chapter 6.4.9 Configuration VK Modbus according to Instance F, the
USM GT400 must be connected to the RS 485-2 interface. This is located in coordi-
nates J-25 to J-37 under the designation "Opt. Ser2" and must be parameterized in
the same manner as in Figure 177: Parameterization of RS 485-2 for Modbus in ac-
cordance with Instance F. The Modbus address in J-31 can be freely assigned and
must be entered identically in the ERZ2000-NG in VK52.
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J-25 Opt. Ser2 Modus Modbus ﬂ 2112
1-25 Opt. Ser2 Baudrate 38400 ﬂ baud 2113
127 Opt. Ser2 Bits ] ﬂ 2114
J-28 Opt. Ser2 Paritat KEINE ﬂ 2115
J-25 Modbus-2 Protokoll RTU ﬂ 2178
J-30 Modbus-2 HW-Mode RS485 hd 2179
J1-31 Modbus-2 Adresse 1 2180
132 Modbus-2 Reg.Offzet 1 2181
J-33 Modbus-2 Gap time 45 2182
J-34 Long Byte order SWAPPED ﬂ 2251
J-35 Float Byte order SWAPPED ﬂ 2252
J-38 Double Byte order NORMAL ﬂ 225

1-37 DZU-2 Adresse 3 2285

Figure 177: Parameterization of RS 485-2 for Modbus in accordance with In-
stance F

Serial interface RS 485-1 (serial-1)

The RS 485-1 serial interface also enables data communication via Modbus in ac-
cordance with Instance F, but long and float are defined for the data types, unlike the
Modicon specifications for byte sequence 2143. This must be considered for the con-
figuration fo the Modbus master USM in menu VK Modbus master USM of the
ERZ2000-NG, where the byte sequence 2143 must also be selected in VK56 and
VK57. If, for this purpose, the button "RMG: USM.GT400/USZ-08" is used in the
ERZ2000-NG (see chapter 6.4.10 Configuration menu VK for USM GT400 RS 485-
1), the register offset the USM GT400 in J-21 must be set to 0. Figure 178: Parame-
terization of RS 485-1 for Modbus in accordance with Instance F shows a register
offset of 1, which must then be selected if the standard value -1 is the setting in the
ERZ2000-NG in VK63. In addition, the freely programmable Modbus address in
J-20 of the USM GT400 must also be used in the ERZ2000-NG in coordinateVK52.

J-14 Seriel-1 Modus Modbus ﬂ 2107
J-15 Seriel-1 Baudrate 32400 ¥ | baud 2108
J1-16 Seriel-1 Bits 8 ﬂ 2109
117 Seriel-1 Paritat KEINE ﬂ 210
J-18 Modbus-1 Protokel RTU ﬂ 2286
J-18 Nicht verfligbar RS5485 hd 2287
J-20 Modbus-1 Adresse 1 2288
J-21 Modbus-1 Reg.Offset 1 2289
J-z2 Modbus-1 Gap time 45 2250
J-23 DZU-1 Adresse 2 2284

Figure 178: Parameterization of RS 485-1 for Modbus in accordance with In-
stance F
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6.4.12 Modbus register for Instance F

Modbus register list

The following table actually represents a DSfG data element list (DEL). It is manufac-
turer-independent and describes the data storage and/or data elements of a type of
ultrasonic meter. The data elements were numbered starting from 8000h in a suitable
manner for the Modbus. The resulting Modbus addresses can be viewed in the regis- 241
ter column. The Modbus data type is specified in the "Type" column.

Modbus

Reg. Type | Name Description

Refer to the general part of the

General part data element list

Gas meter

Ultrasonic type

Path-independent values (current values)
32768 float | Volume flow (pos. FR1, neg. FR2) [
32770 float | Gas speed (pos. FR1, neg. FR2) [
32772 float | Speed of sound [
32774 long | Total gas volume FR1 (V_tot_r1=Vb_r1+Vb_int rl) [
32776 long | Total gas volume FR2 (V_tot_r2=Vb_r2+Vb_int _r2) [m3

[

[

[

[

32778 long | Gas volume undisturbed FR1 (Vb_r1)

32780 long | Gas volume undisturbed FR2 (Vb_r2) m3

32782 long | Gas volume disturbed FR1 (Vb_stor_rl1) m3

32784 long | Gas volume disturbed FR2 (Vb_stor_r2) m3]
Power of ten of the lowest meter

32786 long | Significance (all meters) position (permissible values:
'27 '15 0’ 17 27 3)

32788 long | Flow greater than Qt 0=no, not equal to 0 =ja
Signal lamp:

. 0..33 =red,

32790 long | Signal acceptance 34..66 = yellow,
67..100 = green [1]

32792 long | Meter disturbed 0=no, not equal to 0 =ja

32794 long | Number of paths

32796 float | Speed of sound deviation of path 1
32798 float | Speed of sound deviation of path 2
32800 float | Speed of sound deviation of path 3
32802 float | Speed of sound deviation of path 4
32804 float | Speed of sound deviation of path 5
32806 float | Speed of sound deviation of path 6
32808 float | Speed of sound deviation of path 7
32810 float | Speed of sound deviation of path 8

%] c_1_dev=(c_l-c)/c*100
%] c_2 dev=(c_2-c)/c*100
%] c_3 dev=(c_3-c)/c*100
¢ 4 dev=(c_4-c)/c*100
¢ 5 dev=(c_5-c)/c*100
¢_6_dev=(c_6-c)/c*100
%] c_7 dev=(c_7-c)/c*100
%] c_8 dev={(c_8-c)/c*100

X

X

X

[%]
[%]
(%]
[%]
[%0]
[%0]
[%0]
[%0]

32812 Range reserved for additional paths and for digital
32814 signature
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Path-dependent values of path 1 (current values)
32896 float | Path speed [m/s]
32898 float | Speed of sound [m/s]
32900 float | Signal acceptance [%]
32902 float | Signal-to-noise ratio AB [dB]
32904 float | Signal-to-noise ratio BA [dB]
32906 float | Automatic amplification AB [dB]
32908 float | Automatic amplification BA [dB]
32910 float | reserved, always =0

Path-dependent values of path 2 (current values)
32912 float | Path speed [m/s]
32914 float | Speed of sound [m/s]
32916 float | Signal acceptance [%]
32918 float | Signal-to-noise ratio AB [dB]
32920 float | Signal-to-noise ratio BA [dB]
32922 float | Automatic amplification AB [dB]
32924 float | Automatic amplification BA [dB]
32926 float | reserved, always =0

Path-dependent values of path 3 (current values)
32928 float | Path speed [m/s]
32930 float | Speed of sound [m/s]
32932 float | Signal acceptance [%]
32934 float | Signal-to-noise ratio AB [dB]
32936 float | Signal-to-noise ratio BA [dB]
32938 float | Automatic amplification AB [dB]
32940 float | Automatic amplification BA [dB]
32942 float | reserved, always =0

Path-dependent values of path 4 (current values)
32944 float | Path speed [m/s]
32946 float | Speed of sound [m/s]
32948 float | Signal acceptance [%]
32950 float | Signal-to-noise ratio AB [dB]
32952 float | Signal-to-noise ratio BA [dB]
32954 float | Automatic amplification AB [dB]
32956 float | Automatic amplification BA [dB]
32958 float | reserved, always =0

Path-dependent values of path 5 (current values)
32960 float | Path speed [m/s]
32962 float | Speed of sound [m/s]
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32964 float | Signal acceptance [%]
32966 float | Signal-to-noise ratio AB [dB]
32968 float | Signal-to-noise ratio BA [dB]
32970 float | Automatic amplification AB [dB]
32972 float | Automatic amplification BA [dB]
32974 float | reserved, always =0

Path-dependent values of path 6 (current values)
32976 float | Path speed [m/s]
32978 float | Velocity of sound [m/s]
32980 float | Signal acceptance [%]
32982 float | Signal-to-noise ratio AB [dB]
32984 float | Signal-to-noise ratio BA [dB]
32986 float | Automatic amplification AB [dB]
32988 float | Automatic amplification BA [dB]
32990 float | reserved, always =0

Path-dependent values of path 7 (current values)
32992 float | Path speed [m/s]
32994 float | Speed of sound [m/s]
32996 float | Signal acceptance [%]
32998 float | Signal-to-noise ratio AB [dB]
33000 float | Signal-to-noise ratio BA [dB]
33002 float | Automatic amplification AB [dB]
33004 float | Automatic amplification BA [dB]
33006 float | reserved, always =0

Path-dependent values of path 8 (current values)
33008 float | Path speed [m/s]
33010 float | Speed of sound [m/s]
33012 float | Signal acceptance [%]
33014 float | Signal-to-noise ratio AB [dB]
33016 float | Signal-to-noise ratio BA [dB]
33018 float | Automatic amplification AB [dB]
33020 float | Automatic amplification BA [dB]
33022 float | reserved, always =0
33024
33278 reserved for additional paths

Table 6: Modbus register list in accordance with Instance F
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Display of Instance F measurement values and status informations

The Modbus register list is implemented in both the ERZ2000-NG in menu VJ Regis-
ter expressions and in the USM GT400 in menu BA (Figure 179: Menu BA Instance
F in the USM GT400).

Instance F measurements and register addresses in the USM GT400

Koordinate Name Wert Einheit Modbusadresse

BA-1 DSfG Fehler oooo 9086
BA-Z Volumenstrom Qb 53,18 m3/h 32768
BA-3 Gasgeschwindigkeit 3,0521 mis 32770
BA-4 Schallgeschw. 345716 m's 32772
BA-5 Gasvol. gesamt FR1 000000154 x 1 32774
BA-5 Gasvol. gesamt FR2 000000000 x 1 32776
BA-T Gasvol. unges. FR1 000000154 x 1 32778
BA-B Gasvol. unges. FR2 000000000 x 1 32780
BA-9 Gasvol. gest. FR1 000000000 = 1 32782
BA-10 Gasvol. gest. FR2 000000000 x 1 32734
BA-11 Wertigkeit 0 32786
BA-12 Durchfluss = Ot 0 32788
BA-13 Signalakzeptanz 100 % 32790
BA-14 Zihler gestirt 0 32792
BA-15 Anzahl Pfade 6 32794
BA-16 Abw. Schallgesch. P1 0,03 % 32796
BA-1T Abw. Schallgesch. P2 -0,05 % 32793
BA-13 Abw. Schallgesch. P3 0,03 % 32800
BA-19 Abw. Schallgesch. P4 0,01 % 32802
BA-Z0 Abw. Schallgesch. PS -0,05 % 32804
BA-21 Abw. Schallgesch. P& 0,04 % 32806
BA-22 Abw. Schallgesch. PT 0,00 % 32808
BA-23 Abw. Schallgesch. P8 0,00 % 32810
BA-24 Pfadgeschw. vK1 2,350 m's 32896

Figure 179: Menu BA Instance F in the USM GT400

The Modbus registers in accordance with Instance F are listed in BA-2 to BA-79 in
the USM GT400.
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Instance F measurements and register addresses in the ERZ2000-NG

The corresponding measurements and status information are displayed in the
ERZ2000-NG with closed calibration switch; the Modbus addresses are displayed
with closed calibration switch (Figure 180: Modbus register list in the ERZ2000-NG
with closed (left) and opened (right) calibration switch).

For detailed information, including hourly mean values and deviations of individual
values from the mean value, refer to the superordinate Instance F menu V, with

subdirectories VA to VI categorized according to measurement headings (Figure 181:

Subdirectories of Instance F menu V in the ERZ2000-NG).

Access Line Designation Value Unit Variable

Velocity of gas 0.000 mfs exp3v
Speed of sound 0.000 m/s exp3vos

B 11  Flow rate = Qt o =xpaQgtOt

B 12  Signal acceptance 0.00 %  exp3Sigaks
Ex 0 exaZAem
B 14  MNumber of paths o exp2NriPath

B 15 Deviation of SeS 1 0.00 % explabwiosi
B 16 Deviation of SoS 2 0.00 %  exp3abwWos2
B 17 Deviation of 505 3 0.00 %  explabwWos3
B 18 Deviation of SoS5 4 0.00 %  exp3abwWos4
B 15 Deviation of 505 5 0.00 %  exp3abwWoss
B 20 Dreviation of SoS & 0.00 %  exp3abwWoss
B 21 Deviation of S05 7 0.00 %  exp3abwWos?
B 22 Deviation of SoS 8 0.00 %  exp3abwWosg
B 22 Path velocity 1 0.000 mfs exp3vl

B 24 Speed of sound 1 0.000 mfs exp3wvosl

B 25 Signal acceptance 1 0.00 % exp3sigAki

B 26 Signal-to-noiss AB1 0.00 dB  exp3SNRABL
B 27 Signal-to-noise BA1 0.00dB  exp2SMRBA1
B 28  Automatic gain AB 1 0.00dB  =xp3AGCABL
B 25  Automatic gain BA 1 0.00dB  exp2AGCEAL
B 30 Path velocity 2 0.000 mfs exp3v?

B 31 Speed of sound 2 0.000 m/s exp3wvos2

B 32 Signal acceptance 2 0.00 %  exp3sigAk?

B 32 Signal-to-noise AB2 0.00 dB  exp3SNRAB2

Access Line Designation Value Unit Wariable

L —
T = —

Speed of sound

11  Flow rate > Qt
12 Signal acceptance

--_m-_

Number of paths exp3INrPath

15 Deviation of SoS 1 %  exp3abwVosl
16 Deviation of SoS 2 %  expIabwVosd
17 Deviation of SoS5 3 %  exp3abwVos3
18 Deviation of So5 4 %  exp3abwVos4
15  Deviation of So5 5 %  exp3abwVoss
20 Deviation of SoS & %  explabwVos6
21 Deviation of So5 7 |FG082 % explabwVosT
22 Deviationof Sos8 |[F6094 | buVosE
23 path velocity 1 mfs explui

24 Speed of sound 1 mfs exp3vosl

25 Signal acceptance 1

26 Signal-to-noise AB1 |FEE40

%  explsigAkl
dB  exp3SNRAB1

27 Signal-to-noise BA1 |FEEE0 dB

28 Automatic gain AB 1 |FE040 dB

29 Automatic gain BA 1 dB  exp3AGCBA1

30 Path velocity 2 mfs expiva

m/!

%

i

exp3AGCABIL

31 Speed of sound 2 5 exp3wosZ
32 gnalsccepance 2
33 Signal-to-noise AB2 |FE642 4B

m oo OO0 0@ O0@Oo@oo0@0@o0o0@oOoOo@OD@Eo@

|

Figure 180: Modbus register list in the ERZ2000-NG with closed (left) and
opened (right) calibration switch
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-Z3 V F-Instance

WA Current wel, of gas
VB Speed of sound

VC Ulkrason. profile

VD Average values

VE Messages

YF Signal acceptance
V5 Signal-to-noise rat.
WH Automatic gain

Y1 Mean velocity of gas
W1 Register expressions
VK Modbus Master USM

Figure 181: Subdirectories of Instance F menu V in the ERZ2000-NG

6.4.13 OXRMGView Trigger

Access Line  Designation Value Unit Variable
n] 1 Parameter changes 72 cparCnt

(] 2 MNumber of freezes 4 frzCnt

5] 3 Error bit table 39 ermrBTCnt

5] 4 Format/Unit 0 xsgCnt

D 5 Extra messagas o kitkM=qCnt
o & Vizabilities 121981 wisCnt

K 10 Magic number 1 51543 magicRMGE1
K 11 The R of RMG g2 BofRMG

ko 12 The M of RMG 7 MofRMG

ke 12 The G of RMG 71 GofRMG

K 14 The Blank 32 BlankofR MG
K 15 Devive ID 1003 myRMGVhype
K 16 Magic number 2 61543 magicRMG2

Figure 182: Menu OX RMGView trigger

The ERZ2000-NG can be coupled to an external computer via Modbus exclusively
for internal purposes. The internal PC user interface "RMGViewER?" visualizes the

device data and enables remote parameterization.

The coordinates of Menu OX RMGView trigger contain auxiliary value (e.g. for total-
izer) in order to keep the values displayed by the user interface and display the value

dynamically.

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

6 Flow meters

6.5 Oirifice plate diameter

Flow rate measurement with a reduced flow cross-section is a prevalent method used
for fluids, vapors and gases. In generally, it is a very durable method with which very
high accuracy can be achieved with the requisite effort. The method is used in official
custody transfer applications and is often used as a reference for other methods. Af-
ter initial measuring ranges of 1:2 to 1:3, a larger pressure range of measuring rang-
es from 1:30 to 1:50 is possible with more precise pressure probes (usually only 1:3
to 1:10 in official custody transfer applications). Details are defined in the standard
ISO 5167-1/ 2:2003 (previously DIN 1952), as well as in DVI 2041 for special appli-
cations.

As a flow measuring device, the narrowing as an orifice plate is usually implemented
as a component of an orifice plate measuring segment. The flow rate detection takes
place with the differential pressure built up via the orifice plate. For correct flow rate

calculation, knowledge of the viscosity, density and isentropic exponent is necessary.

Figure 183: Orifice plate flow rate meter measuring principle clarifies the measuring
principle.

Orifice plate

Flow direction

11

Pressure tap

Figure 183: Orifice plate flow rate meter measuring principle

With greater speed fluctuations in gases, the density and temperature change asso-
ciated with the pressure change are considered. The following applies for an ideal
gas:
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~0

§+ g}Z%vz + ¢, T = const
Where
v - Fluid speed
g - Gravitation constant
p - Pressure
P - Density
z - Geostatic height
Cv - Specific heat capacity of the gas with constant volume
T - Absolute temperature of the gas
const - Constant value

The differential pressure arising in the throat is referred to as effective pressure and
can be converted to the flow rate. A sharp edge at the inlet and a concentric ar-
rangement of the hole in the tube are important for the standard orifice plate.

A significant difference to other measuring principles is that an orifice
plant and/or orifice plate measuring segment is suitable for official custo-
dy transfer calibrations but does not have to be calibrated.

If the design conforms to ISO 5167, the material values of the gas and the pressure
differential of the flow rate can be calculated from the geometry of the throttle ele-
ments with accuracies of up to 0.2 %.

Orifice plates should not be operated under 50 mm and with Reynolds
numbers under 5000 (both relative to the inside pipe diameter).

The ERZ2000-NG must be switched over to a suitable type before an orifice plate
measurement takes place (see chapter 1.5.1 Device type adjustment). The "orifice
plate" must be adjusted in coordinate GB16 Volume transmitter mode.

The special case of a revision for orifice plate measurements is presented in appen-
dix Special case of revision with orifice flow .
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6.5.1 GA Tube dimensions

GA T I I- -

Access Line Designation Value Unit Variable

AF 1 orifice diam.[T) 100.0000 mm dt

AF 2 Pipe diam. [T) 150.0000 mm hat

o 3  T-crr.fact. orifice 1.000000 kdt
T-crr.fact. pipe 1.000000 khwit

E= B linexpans. pipe |[11.000 |10~-6/°c

E= |7 brfice diameter " [100.0000 I--
ES B Ppediameter | [1500000 |mm U edaneie
E* 10 Substanceorfice [CFF V] kdtwe
E* 11 substancepipe [CFF V] kwiwsg
E= 12 Orfice ab-coeff,  |[15600 | costaso

| Enter || Canesl || Load defautts || Refrash |

Figure 184: Menu GA Tube dimensions

Menu GA Tube dimensions enables settings of the orifice plate parameters (for the
ERZ2014-NG, ERZ2114-NG, ERZ2012-NG and ERZ2112-NG).

The neck is defined at 20°C in coordinates GA07 and GAOQS.

The temperature correction of the orifice plate diameter and the inside pipe diameter
takes place in accordance with VDI/VDE 2040, sheet 2 (chapter 10) of April 1987.

There are two calculation methods, one of which is based on the linear heat expan-

sion coefficient and the other is based on a proximity equation with coefficient selec-
tion depending on the materials for the orifice plate and pipe, which can be adjusted
in coordinates GA10 and GA11. The following table shows the selection options.
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GA10 Substance orifice
GA11 Substance pipe

Selection options

Off
Linear
GOST
Steel |
Steel Il
Steel lll
Steel IV
Steel V
Steel VI

Bronze SnBz4
Copper E-Cu
Gunmetal Rg9
Brass Ms63
Nickel
Hastelloy C

Coefficients

A

12.60
12.42
12.05
10.52
17.00
16.30
17.01
16.13
16.13
17.52
14.08
10.87

0.0043
0.0034
0.0035
0.0031
0.0038
0.0116
0.0040
0.0038
0.0038
0.0089
0.0028
0.0033

Table 7: Temperature correction for orifice plate and pipe

Off

The corresponding temperature correction is switched off.

Linear

The correction factor GA03 T-crr.fact. orifice or GA04 T-crr.fact. pipe is calculated
with the linear heat expansion coefficient GAO05 lin.expans. orifice or GA06

lin.expans. pipe.

GA03 =1+ GAO5 - (T — 20)

The temperature T is relative to °C; the Pipe T-calc.fact takes place analogously.

Material selection

The correction factor GA03 T-crr.fact. orifice or GA04 T-calc.fact pipe is calculated
with a proximity equation and coefficients A and B.

GA03=1+(A-(T—-20)+B-(T—20)*)-10"°
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The coefficients in Table 7: Temperature correction for orifice plate and pipe are as-
signed automatically with selection of a material. The permissible temperature range
for the listed materials extends from -200°C to 600°C; the maximum temperature for
copper, nickel and brass is 500°C.

GOST
The correction takes place according to the requirements of GOST 8.586 for the flow
rate and quantity measurement of fluids and gases with normal throttle devices.

8.586.1 Part 1 Principle of the measuring process and general requirements
8.586.2 Part 2 Technical requirements for orifice plates
8.586.5 Part 5 Measurement methodology

The calculation works with three coefficients a0, a1 and a2, depending on the mate-
rials for orifice plate and pipe (coordinates GA12...GA17). Reference is only made
here to the indicated documents for the description of the method.

GA18 specifies the diameter of the throttle opening at the mean operating tempera-
ture, which is specified in GA19.
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6.5.2 AP diff.pressure

AP diff.pressure

Acoess Line Designation Value Unit WVariable
A* 1 volume calewlation 0.00 mbar  dpabr

5] 2 Range underdriven FEME

i) 3 volume via Cell 1 glirng

8] 4 eooperation good Situst

i} 5 Decisien Sure decis

i) &  Owverlap /2 partizl lappi2

i} 7 Overlap /3

A 15 Ol 1 dilf. press 0.00 mbar  dolm

A* 16 Cell Linput [ ] dpimai
17 act dpl offset

A* 22 Cell 2 dilf. press 0.00 mbar  dpdm
A* 23 Cell 2input [aeea) dp2m ol
¥] 24 ael dp2 ifsel 0.00 rrbar  AKIOPIONS

A¥ 20 Cell 3 diff. press 0.00 mbar  dpdm

A* 30 Cell 3input | (. ] dp3mail
31 ack dp3 effset 0.00 mbar  akiDpI0Ns

_

o 36 Mean for DSIG 0.00 mbar  dpEmiw
i) 37 Current stabus Stop dpCEstt

D 3B DSIG status Stop dpEstt

D 39- Used range 0.00 mbar  dpMb
G* 40 Feemat  902f  dofm
o Min. drag indicatar 0.00 mbar  dpbn

6} 42 Mex. drag indicator 0.00 mbar  dpMx

D 43 Current gradient 0.00 mbarys dpGdt

6} A4 Second mean 0.00 mbar  dpSmiv
D 45 Minute mean 0.00 mbar  dpMmiw
o 46 Hourly mean 0.00 mbar  dpHmiw
o A7 Ongaing mesn 0.00 mbar  dpCEmiw
6} 4B Standard deviation 0.00 mbar  dpShilb

D 49 Revision mean 0.00 mbar  dpRmiw
D 50 ack dp-digital 0.00 mbar  dpDigi

o 51 digital - Bnalog 0.00 mbar  digMinana
6} 52 HART-correction ﬂ.DD mbar dpkorGl
Er s

[ Enter |[ cancel | [ Load defaues || Refesh |

Figure 185: Menu AP differential pressure
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The sensor signals of the delta-p measuring cells are connected via a 4...20 mA con-
nection directly to the flow computer in this operating mode. The evaluation of signals
can take be analog or digital (HART). The measuring cells are preferably operated in

transmitter mode. For this purpose, the ERZ2000-NG provides the 24 VV DC supply

voltage.

In order to activate the volume calculation via the delta-p signals, the orifice plate op-
erating mode must be set in coordinate GB16 in menu G Meter in the coordinate
GB Flow rate parameters. In order for the meter calculation to take place via the
delta-p signals, one of device types ERZ2014, 2114, 2012 or 2112 must be selected.

The parameters for the delta-p pressure transducers are adjusted in chapter AP diff.
pressure. The following parameters are available for 3 measuring cells:

AP01 to AP07 show general information about the selected measuring ranges and
about the interplay of the measuring cells in the transition from smaller to the next

larger measuring cell.

The operating mode is adjusted in coordinate AP10. The following is available:

Off

Analog 1 range
Analog 2 range
Analog 3 range
Digital 1 range
Digital 2 range
Digital 3 range
Ana/Dig 1 range
Ana/Dig 2 range
Ana/Dig 3 range
Formalism check

Transmitter switched off

Analog measurement with 1 cell (4 ... 20 mA)
Analog measurement with 2 cells (4 ... 20 mA)
Analog measurement with 3 cells (4 ... 20 mA)
Digital measurement with 1 cell (HART)
Digital measurement with 2 cells (HART)
Digital measurement with 3 cells (HART)
Analog and digital measurement with 1 cell
Analog digital measurement with 2 cells *
Analog digital measurement with 3 cells *

to check the flow rate equations, calculation can take place in this
operating mode with a delta-p default instead of the measurement
value.

* In this operating mode, the faster, analog measurement is used for the calculation
and, parallel to this, the slow, digital measurement is used for control and calibra-
tion of the analogue value. Therefore, a flow rate calculation can be achieved with
the speed of the analog signal (7 cycles per second) based on the accuracy of the

digital signal.

In this operating mode, the ERZ2000-NG performs an automatic, permanent cali-
bration of the analog input. The value in coordinate AP51 defines the permissible
range for the automatic calibration.
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A differential pressure for testing the flow rate equation is entered in coordinate AP11
dp formula check (only possible in formula check mode). This function simulates the
differential pressure and replaces the measured value.

The value in coordinate AP12 Zero point noise specifies the differential pressure
that should be suppressed by ERZ2000-NG (the effect corresponds to a leak volume
limit, see chapter 6.1.2 GB Flow rate parameters).

254

The lower limit and thus the minimum flow rate Qp min (displayed in GB02) is calculat-
ed from the minimum permissible effective pressure of the orifice plate AP13 min.
- dif. pressure.

The minimum effective pressure dp min is a fixed value. Qp min also de-
pends on the other status variables (living value).

The upper limit of the permissible effective pressure of the orifice plate AP14 max.
dif. pressure is also a fixed value and can be converted to the maximum flow rate
Qb max (living value). Qomax is displayed in AP02.

The measurements and parameters for cells 1, 2 and 3 are shown in Table 8: Meas-
urements and parameters for cells 1, 2 and 3 below.

Cell1 Cell2 Cell3 Meaning

AP15  AP22 AP29  Cell 1 diff. press

AP16 AP23 AP30 Cell 1 input

AP17  AP24  AP31  act. dp 1/2/3 offset

AP18 AP25 AP32 Source assignment to currentinput 1, 2, ...6
AP19  AP26 AP33  delta-p 1/2/3 at 4 mA (lower figure limit)
AP20 AP27 AP34  delta-p 1/2/3 at 20 mA (upper figure limit)
AP21  AP28 AP35  delta-p 1/2/3 correction (offset correction)

Table 8: Measurements and parameters for cells 1, 2 and 3

Coordinates AP36 to AP49 contain defaults about mean values, DSfG values, etc.
They are identical to the coordinates of other inputs, such as e.g. measurement pres-
sure or measurement temperature. Coordinate AP50 act. dp-digital shows the cur-
rently measured delta-p value of the HART input (digital value). As already docu-
mented, there may be small differences between the digital and analog measurement
value, which are displayed in coordinate AP 51 digital-analog. The correction calcu-
lated from this (based on the HART measurement) (AP52 Hart-correction) is shown
in AP52 and permanently corrected online.
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Coordinates AP53 to AP58 are provided for inclusion of sensor data (manufacturer,
type plate, etc.)

For the optimal operating mode of the ERZ2000-NG as an orifice flow me-
ter, the second A/D converter available in the device is commissioned in
order to ensure a quick delta-p measurement in parallel to the measure-
ment of pressure and temperature.

For this purpose, the user must switch to chapter 3.1.7.1 Inputs (current
inputs) of the selected channel and the parameter measuring strategy
must be set to effective pressure (attention: access reserved for super us-
ers only).

Example:
Current input 4 should measure the small cell
=> Chapter ND Current input 4 terminal X6-1, X6-2

Coordinate ND09 includes the parameter Measuring strategy. The parameter for
the flow computer operation is set to standard by default. Please set this parameter
to diff. pressure for orifice plate flow computers. This setting must be repeated for all
current inputs which are selected for delta-p measuring cells.

Please operate the inputs for pressure and temperature, and/or all measuring cells
which are not used for delta-p on standard.

Refer to the relevant notices for the pressure transducer for activation of the HART
operating mode of the delta-p transducer.
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6.5.3 Special case zero point calibration of all delta-p cells

The ERZ2000-NG provides a function for offset correction with flow rate zero in the
orifice plate computer operating mode. This makes a simple calibration of a zero
point drift of the delta-p cells possible.

Requirements:

The ERZ2000-NG is notified via contact input or Modbus register that the measuring
rail is closed and the flow rate must be zero. The differential pressure caused by a
zero point drift must be smaller than the value defined by the leak volume limit (coor-
dinate AP12 Zero point noise). If the differential pressure is greater, the "Flow with
closed rail" alarm is generated. The calibration lock must be opened in order to be
able to carry out the offset correction. The correction can only take place with manual
intervention.

Example:

Under G Meter in menu GH Start-up/Slow-down monitoring next to the slider run
time in coordinate GHO7 Source, the source is selected, which notifies the
ERZ2000-NG when flow is zero.

The menu offers:

"Off" = no function
"Contact input 1 to 8" = one of the 8 contact inputs delivers the information
"Modbus" = Modbus register (9201) delivers the information

The current status (open / closed) is displayed in coordinate GH06 pipe state. The
content of Modbus register 9201 (open/closed status) is displayed in coordinate
GHO08 Modbus pipe state. Parameterization of whether the flow status through
closed rail is reported as alarm or warning takes place in coordinate GH09 Action.

In the example, contact input 5 should deliver the message. If all conditions for zero
flow are fulfilled and the differential pressure remains low, chapter AP Diff. pressure
must be selected for activation of the zero point calibration. Coordinate

AP33 dp 3 at 4 mA shows the differential pressure caused by the zero point drift.
The correction can be initiated via operation on the front panel and is carried out by
pressing the Enter key with open calibration switch and simultaneous display of co-
ordinate AP33.
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Menu GV Orifice shows some of the adjusted and calculated values.

Corner, flange or

GV11 method of calc., all various data is based on ISO5167 the last is from the

GV . E.
Access Line Designation Value Unit Variable

AF 1 Qm flow rate 0.00 m3/h gbwWg

AF 2 diff.pressure 0.000 mbar dp

AF 3 Reynolds number (1] Re

AE 4  Diameter ratio 0.000000 beta

AE 5 Expansion factor 0.000000 epsilon

AF &  wel.of.approach 0.000000 edin

AF 7 Coef. of discharge 0000000 cdin

A* B flow coefficient 0.000000 alpha

AF ] Pressure loss 0.000 mbar cmega

E® 10 tapping Serial number of the
E* 11 method of cak. orifice meter

E* 12 Serial number

o 14 Iterations L] iter

o 15  wolume slice 000000 m3  wgZyvkMng

D 16 time slice 0.000000 = wglzvk

| Enter || Caneal || Load defaults || Refresh |

Figure 186: Menu GV Orifice

D-D/2 can be selected for coordinate GV10 tapping. In

2003. The serial number of the orifice meter should be entered in GV12.

GW Extremal values for expanded type plate

A

L e e I e o o e e e R e

ccess Line Designation  Value Unit Variable
1 C at Dp-max  0.000000 CdExpMx
2 Re at Dp-max o BeExpMx
3 Qe at Dp-max 46857.1 kW  OeExpMx
4 Oms at Dp-miax 35000.00 kg/h OmExpMx
5 On at Dp-max  5099.82 m3/h OnExpM:x
& Qm at Dp-max  1000.000 m3/h QuExpM:x
11 C at Dp-min 0.00000:0 CdExpMn
12 Re at Dp-min o BeExpMn
12 Qe at Dp-min 0.0 kW OeExpMn
14 OQms at Dp-min 0.00 kg/h OmExpMn
15  OQn at Dp-min 0.00 m3/h OnExpMn
16 OQm at Dp-min 0.000 m3/h QuExpMn

Refrash

Figure 187: Menu GW Extremal values for expanded type plate
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Menu GV Orifice plate shows some GW Extremal values of the Orifice calculation
for an expanded type plate. GW01 shows the flow rate coefficient C and GW02
shows the Reynolds number Rep in the design point of the orifice meter. GW04 and
GWO05 contain the maximum mass flow rate and the maximum flow rate at base con-
ditions. GW14 and GW15 show the corresponding minimum values.

GX Roughness of tube

Access Line Designation Value Unit Variable
AF 1 Correct. factor 0.000000 KRau

(] 2 Friction factor 0.000000 lambd

D 3 Friction fct. ref. 0.000000 lambds
E* 4 Roughnass-corr. KRauMod
E* 5 Equiv. Roughness 0 150 | mm reqiw

o & Roughness 0.000000 mm ca

D 7 Lower margin 0.000000 mm aMin

(] B Upper margin 0.000000 mm raMax

D 9 Correction Switched off raState

| Enter || Cancel || Load defaults || Refresh |

Figure 188: Menu GX Pipe roughness

GX Roughness of tube influences the velocity profile and thus the flow rate depend-
ing on delta-p. If this correction is activated (GX04), a correction for the roughness
entered in GX05 is considered according to GOST (see below).

Access Line Designation Value Unit Variable
AE 1 Correct. factor 0.000000 KEIK

o 2 Life time 0.000000 Years rElka

D 3 Ongeoing radius 0.000000 mm rElKE
E* 4  Mode OfFF hd ElKmod
E* 5 Pointintime 01-01-1970 01:00:00 | [EIKT
E* & Beginnung mdiule.UDUDCID |mm rElkh
E* |7 |pefaultwvalue  [1.000000 | KElkvg

| Enter || Cancel || Load defaults || Refresh |

Figure 189: Menu GY Abrasion of orifice edge

If "Calculation" is set in coordinate GY04 (instead of "off" or "default"), the abrasion of
orifice edge according to GOST is factored in. For this purpose, GY05 Point in time
of the determination of GY06 Beginning radius of the inside diameter of the orifice

plate must be defined.
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6 Flow meters

The correction of the pipe roughness and the abrasion of orifice edge takes place
according to the requirements of GOST 8.586 for the flow rate and quantity meas-
urement of fluids and gases with normal throttle devices, as described in chapter
6.5.1 GA Tube dimensions.

e i 259

GZ Orifice function key
Designation Valua Unit Column Jump target
Om 0.00 m3/h GV Orifice
dpi 0.00 mbar AP diff.pressure

underdriven
Beta 0.000000 GV Orifice
Eps 0.000000
E 0.000000
C 0.000000

Figure 190: Menu GZ Orifice function key

Current values are displayed in this menu.
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7 Parameter of the gas

Various physical properties of the gas which make the detection and determination /
calculation more elaborate than the flow rate determination of liquids must be taken
into account for the flow rate measurement of gases. The key parameters for the flow
rate measurement of gases are summarized below; in the process, differentiation
takes place between values measured directly, such as the individual gas compo-
nents and derived values. Normally, gas models are required for the calculation of
derived values which are also briefly described.

7.1 Direct gas parameters

Ultimately, the energy content of the gas is essential in the flow rate determination of
natural gas. This is determined in various models. In the process — depending on the
model — only a few parameters are required in part (e.g. for GERG 88 S calculation,
see below). This includes calorific value and (standard) density and the share of CO»,
N2 and H: in the gas composition. The gas components are specified in "BA Compo-
nents mode".

711 BA Components mode
BA Components mode

Access Line Designation Value Unit Variable

EX a1 eo2epenmede | [Deu V]|
E* 2 Hoopenmede [ V[
E* 3 MNZopermode  [Dsfak: |

E* & opmedeothercompi[D=fe  “VI[ kmaviad |
* 5 wmt  mole%  kmpDim
--——-_

7 Unnaorm. sum 99,9999 maola% KnzSum
n] ] Component error 00000000 hex kompoErr

Evaluation Okay kompoState

O 560 e S
£ i1 Salaocamethod  [welbsbued V] | bslnce

| Enter || Cancel || Load defautts || Refresh |

Figure 191: Menu BA Component mode

The following are available as setting values for the 4 default values:
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CcO2

Off

Default

DSfG

RMG bus
Polynomial 1st order
Polynomial 2nd order
Polynomial 3rd order
4-20mA coeff.
0-20mA coeff.
4-20mA limit
0-20mA limit

Table value

Modbus

Random
EGO-Modbus

Univ.Modb.Master

H2

Off
Default
DSfG

Polynomial 1st order
Polynomial 2nd order
Polynomial 3rd order
4-20mA coeff.
0-20mA coeff.
4-20mA limit value
0-20mA limit value
Table value
Estimated analysis
Modbus

Random
EGO-Modbus

RMG bus-24K
Univ.Modb.Master

N2

Off

Default

DSfG

RMG bus
Polynomial 1st order
Polynomial 2nd order
Polynomial 3rd order
4-20mA coeff.
0-20mA coeff.
4-20mA limit value
0-20mA limit value
Table value
Estimated analysis
Modbus

Random

Change operating mode
In the case of AGA 8 92 DC,
the operating mode for all oth-
er components should be ad-
justed here.

Off
Default
DSfG
RMG bus

Table value
Estimated analysis
Modbus

Random

RMG bus-24K
Univ.Modb.Master

Table 9: Settings for the default values, lines 1-4

The shares of the gas components are normally standardized to 2 types at 100 %:

Total calibration The gas shares are recalculated so that all shares combined re-
sult in exactly 100 %.

Methane
calibration

The individual gas shares are deducted from the total share
(100 %); the remainder is defined as the methane share.

In particular, a small error (e.g. due to formatting) can arise in the standardization
after receipt of data, which must be entered as a tolerance. However, renewed
standardization is advantageous.

The determination of additional gas components is required for the other normal
model descriptions of the gas.
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7.1.2 BB Carbon dioxide

BB C I I- - I
Access Line Designation Value Unit Variable
AF 1 Morm.mol.fraction 0.9960 mole®: coZ

AF 2 Input value -> BBOS 0.9960 mole®:  co2Oll

262 AF 3 Cur.meas.cond. Default coZBir

- B 5  Default [0.9960 | mole®e  cozva
B &  Lower wamming limit |U 0000 | mole% co2WGwu
7  Upper warning limit |2ﬂ (000 | mole% coZWGwo

--_|u 0000 | mole%  cozaGuu
| molesk  co2AGwe
| w0

D 20 Timeout 3600 = co2Tohx
D 21 Base value 0.95950 mola®% co20rg

D 22 Mean for DSFG 0.99650 mola®% coZEmiw
D 23 Mass fraction 2.6136 weight%% GewpCol2
D 24  Welume fraction 0.9921 vol% VolpCo2
D 27 Current status Fixed value co2CEstt
o] 28 DSHG status Fixed value co2Estt

o 29 Used range 25.0000 mole% co2Mb

o 31 Min. drag indicator 0.9960 mola®% coZMn

o 32 Max. drag indicator 25.9960 mole% co2M=x

o 33 Current gradient 0.0000 mola%/s co2Gdt

o 34 Second mean 0.99650 mole% coZSmiw
(] 33  Minute mean 0.9960 mole%% coZMmiw
D 36 Hourly mean 0.99650 mole®% coZHmiw
(] 37  Ongoing mean 0.99650 mole% co2CEmiw
D Standard deviation 0.0000 mole% co2StAb

--_ILI--
L .
T — T
T e ewkes [0 Ik coms

(] Funning timesout co2Tofct
D 44  Unnerm.mol.fraction 0.9360 rrlule% coZUnrm
(] 47  Revision mean 0.9960 mole% coZRmiw
D 48 retain value 0.9360 mola%: mzuu

D Craily mean 1.0651 mola%

| Ertar || Cznesl || Load defauls || Refresh |

Figure 192: Menu BB Carbon dioxide
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Many parameters already presented in the preceding chapters have not been ex-
plained yet. Lines 2 and 5 are linked together; a default value can be entered in
line 5, which is then taken as a basis if the value runs beyond the alarm limits.

Since the operation mode is set to default, the source is switched off; in addition to
off, the current inputs 1-12, frequency inputs 1-8 and the input possibility via HART
are also available with current inputs 1-12.

There is a drag pointer function for all measurements, separately for minimum and

maximum peak values. The drag pointer contents can be reset selectively (pressing
the Enter key) or globally (in the display function).

The representation structure is identical for BC Hydrogen and BD Nitrogen. There-
fore, the same explanations also apply, so the presentation is not repeated.

7.1.3 BE Methane

BE Methane

Access Line Designation Value Unit  Variable
AE i Morm.mel.fraction 95.1156 mole®% meth

AF 3 Cur.meas.cond. Default methBtr

B 5  Default [95.1155 | mole®:  methvg

B &  Lower warning limit |?I].D[ICIEI | mole®e  methWGwu
B 7 Upper warning limit |1DU.[ICIEIU | mole% methWGwo
o 21 Base value 95.1156 mole% methOrg

D 23  Mass fraction 30.9821 weight®t GewpMsath
o 24  Volume fraction 55.1576 vol3s VolpMeth

o Second mean 55.1156 mole% methSmiw

N S5 AR 500 ot mathrin
P 1 vl oo i i

44  Unnorm.mol.fraction 95,1155 mole% methUnrm
o] 47 Revision mean 95,1156 mole% methRmiw
48 retain value 55.1156 mole% methLW

| Enter || Cancel || Load defautts || Refresh |

Figure 193: Menu BE Methane
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Methane has the greatest share in natural gas, in which can be up to 99 %. The dis-
play here also has a similar layout to the display for CO2, but it is reduced to the es-
sential elements. The same explanations as above apply.

The representations and explanations of the following gases (BF ethane, BG pro-
pane, BH N-butane, Bl I-butane, BJ N-pentane, BK I-pentane, BL neo-pentane,
BM hexane, BN heptane BO octane, BP nonane, BQ decane, BR hydrogen sul-
phide, BS water, BT helium, BU oxygen, BV carbon monoxide, BW ethene,

BX propene, BY argon), which are or may be present in a smaller portion in natural
gas, are not shown, because they have an identical layout.

7.2 Additional gas values

The following parameters are from menu "A Measurements". In the process, many
values are not direct measurements; rather, they are derived from other measure-
ment variables. The menus of these values have the same structure as the menus of
the other measurements (see chapter 5.2 Pressure transducer and 5.3 Temperature
transducer)

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

7 Parameter of the gas

7.21 AD Superior calorific value

Access Line Designation Value Unit  Variable
A * 1 Meazured value g, ]_88 kwh/m3 ho
AF 2 Input value -> EFO1 hoCll

--—w-—
6* 4 umt  kWh/m3  hoom

B 5  Default [11.250 | kwhim2  hovig
B &  Lower warning limit |8 000 | kWh/m2 hoWGwu
r Upper warning limit |'|4 000 | kwh/m3 hoWGwo

9.128 kWh/m2 hoDrg
5.188 kwWh/m3 hoEmiw

Fixed value hoCEstt
Fixed value hoEstt
2.062 kwh/m2 hoMb

D 31  Min. drag indicator 9,128 kWh/m32 hoMn

D 32  Ma=x. drag indicator 11.250 kWh/m3 hobx

o 32 Current gradient 0.000 kWh/m3/s hoGdt

D 34 Second mean 59.188 kWwh/m3 hoSmiw
D 35 Minute mean 9.188 kWwh/m3 hoMmiw
n] 36  Hourly mean 9.128 kWwh/m2 hoHmiw
D 37 Ongoing mean 5.188 kWh/m3 hoCEmiw
D Standard deviation 0.000 kWh/m3

O S e
L o
T
U e o0

43  Running timeout Os hoToAct
44  Holding value 11.250 kwWh/m2 hoHalte

S 0 e e [lowh/m3  hoPruet
e 0300 [kwh/m3 - hokiorrzul

47 Revision mean 5.188 kWh/m3 hoRmiw
4% retain value 5.188 kwWh/m3 holwW
Daily mean 10,957 kwh/m3 hoTmiw

Figure 194: Menu AD Superior calorific value
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ADO02: An arrow after the input value indicates the origin of the value — in this case,
from the default of AD05, because the operating mode is set to "default". A different
operating mode can be selected in AD03 (e.g. from default, DSfG, RMG bus, lin. fre-
quency response, 1st order polynomial, 2nd order polynomial, 3rd order polynomial,
4-20mA coeff., 0-20mA coeff., 4-20mA limit value, 0-20mA limit value, table value,
ISO 6976, Modbus, GPA 2172-96, EGO Modbus, univ.Modb.master).

If, for example, a different operating mode is selected, e.g. the reference to a current
input, which is assigned under AD19, a jump to there can take place directly via the
link, i.e. the link "NAO1" (single click), see Figure 195: Menu AD Calorific value, dif-
ferent operating mode.

AD Superior calorific value

Access Line Designation Value Unit Variable
A* 1 Measured val 11.250 kWh/m3 ho
A ¥ 2  Input valfe -> NAO1 0.0026 mA hoQll

e s o | I
--——--

5  Default 11.250 |kWh/m3  hovag
B 6 Lower warning limit |8.(]C-D | kWh/m3 hoWGwu
B 7 Upper warning limit |14.0DO | kWh/m3 hoWGwo

Timennt 2ARNN < haTnMy

Figure 195: Menu AD Calorific value, different operating mode

When the operation mode is set to default, the source is switched off (i.e. set to "off");
otherwise, the current inputs 1-12, frequency inputs 1-8 and the input possibility via
HART can also be selected with current inputs 1-12.

The value specified in AD44 is maintained at a constant level while the test gas is
activated. AD46 specified the maximum permissible deviation.
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7.2.2 AE Standard density

E

Access Line Designation
AF 1 Measured value
2 Input value -> AEDS

i

ult

:

r warning limit

Upper warning limit

m m m =
#
l...... NS ll

E* 20 2ndsourceref

ES1 24T Gomection vallie ] [000000 |

--_
Timeoukt

o 24  Base value

D 25 Mean for DSFG
AF 26 Znd input value
D 27  Current status
D 28 DSAS status

Used area

Value Unit  Variable
0.75651 kg/m2 rhon
0.75651 ka/m2  rhongll

Cr— [ |
~ kg/m3  chonoim
71 kaim3 chonvo

mhgfm?. rhonWGwu
hgfmS rhenWGwo
Grom— 1

| |
A |
CE—

3600 s rhonToMx
0.75651 kg/m2 rhonOrg
0.75651 kg/m3 rhonEmiw

(....) rhonQliZ2
Fixed value rhonCEstt
Fixed value rhonEstt

1.00000 kg/m32 rhonMb

Min. drag indicator
32 Max. drag indicator
33  Current gradient
34 Second mean
33 Minute mean
36 Hourly mean
37  Ongoing mean
Standard deviation

IIIUUUIIUUIIIIUUDUUUUD

| B
L= o 5
3 =,
35 8 2
52 5 g
o £ 3
: o

g

[

0.75651 kg/m3 rhonMn
1.75651 kg/m3 rhonMx
0.00000 kg/m3/s chonGdt
0.75651 kg/m3 rhonSmiw
0.75651 kg/m2 rhonMmiw
0.75651 kg/m3 rhonHmiw
0.75651 kg/m3 rhonCEmiw
0.00000 kg/m3 rhonStAb

E—

C—
C—
Em—

rhonTosct
0.75651 lngfmS rhonHalte

Eoo— |

0.75651 kg/m3  chonRmiw
0.75651 kg/m2  rhonlW
0.76013 kg/m3 rhonTmiw

Figure 196: Menu AE Standard density
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The 2" source can be selected under AE20 for standard density transmitters with 2
frequencies. Further explanations can be omitted, because the menu has the exact
same structure as the previous menu.

7.2.3 LU Quantity weighted average values

ity weighted I

Access Line Designation Value Unit Variable

Lo e e e e e e e e

1

[=-BNCNRY. T, T ST X

11
12

Refrash

Hs run. hour  11.250 kWh/m3 hoCH Miw
sd run. hour 0.75651 kg/m3 rhonCHMiw
den run. hour 35.000 kg/m3 rhobCHMiw
Hs last hour 5.188 kWh/m3 hoLHMiw
sd last hour 0.75651 kg/m3 rhonlHMiw
den last hour 35.000 kg/m3  rhoblHMiw
Hs run. day 11.250 kWh/m3 hoCDMiw
sd run. day 0.735651 kg/m3 rhonCDMiw
den run. day 35.000 kg/m3 rhobCOMiw
Hs last day 10.957 kWhy/m3 holDMiw
sd last day 0.76013 kg/m3 rhonlDMiw
den last day  35.000 kg/m3 rhoblLDMiw

Figure 197: Menu LU Quantity weighted average values

Quantity-weighted mean values are formed for superior calorific value, standard den-
sity and density. The average values arise from the division of hourly quantities or

daily quantities:

superior calorific value =

standard density =

density =

energy quantity

mass quantity

volume at base conditions quantity

mass quantity

volume at base conditions quantity

volume at measurement conditions quantity

In the process, the quantity weighting depends on the type of quantity determination:

« from current hourly quantities

« from quantities of the last hour

« from current daily quantities

« from daily quantities of the last day
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7.2.4 AF Relative density
AF R I - I -
Access Line Designation Value Unit Variable
AF 1 Measured value 0.5549 dv
A 2 Input value -= AFOS 0.5549 dwoll
E* 2 Operating mode | Defzult v dvMed
B 5  Default |0.5543 | dwvg
B & Lower warning limit |U.53C'|:| | dvWGwu
B 7  Upper warning limit |[1.0000 | W Gwo
- n PP R PR Incnnn 1 dm. o

Figure 198: Menu AF Relative density

The density of air is set to the value dy = 1 for the density ratio. Light gases (such as
H2 [dv = 0.07], methane [dyv = 0.553], ...) have a value less than 1 (dv < 1), heavy gas-
es (e.g. propane [dv = 1.529], CO2 [dv = 1.537], ...) have a value greater than 1
(dv>1).

It is important to consider how the density transmitter outputs the value dv; normally
reference to the standard density of air at 0°C and 1,013.25 mbar applies. Further
explanations can be omitted, because the menu has the exact same structure as the
previous menu.

7.2.5 AG Density

The density is the density of the gas under measrement conditions, i.e. under the
prevailing pressure and the prevailing temperature. Due to the identical structure of
the preceding menus, no further representations and explanations are provided here.

7.2.6 AH Temperature of the density transmitter

The temperature also has an influence on the density, so it must also be measured.
Due to the identical structure of the preceding menus, no further representations and
explanations are provided here.

7.2.7

An additional parameter which is characteristic for the gas composition is the velocity
of sound. This is abbreviated as VOS (velocity of sound) or SOS (speed of sound). It
depends on pressure, temperature and density. Due to the identical structure of the
preceding menus, no further representations and explanations are provided here.

Al Temperature for VOS correction
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7.2.8 AJ Velocity of sound at measurement conditions

The velocity of sound is based on the present conditions (density or pressure and
temperature). Due to the identical structure of the preceding menus, no further repre-
sentations and explanations are provided here.

7.29 AK Velocity of sound at base conditions

The velocity of sound at base conditions is based on a pressure of 1,013 mbar and a
temperature of 0°C. Due to the identical structure of the preceding menus, no further
representations and explanations are provided here.

7.2.10 AM Viscosity

The viscosity describes the resistance of the gas to flow. Due to the identical struc-
ture of the preceding menus, no further representations and explanations are provid-
ed here.

7.2.11 AN Isentropic exponent
The isentropic exponent (formula symbol: k) is the exponent of the equation

p - V¥ = const.

for the isotropic status change (no change of entropy, i.e. no removal or addition of
heat) of an ideal gas. Due to the identical structure of the preceding menus, no fur-
ther representations and explanations are provided here.

7.2.12 AO Joule-Thomson coefficient

The Joule-Thomson effect describes the temperature change of gas with a change in
pressure. The magnitude and direction of the temperature change are described by
the Joule-Thomson coefficient u:

_ (E)T)

isentropic
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The Joule-Thomson coefficient y can be positive or negative. For air, the tem-
perature increases with a pressure increase (heating up of the valve with an air
pump) and decreases as pressure decreases. With natural gas, the Joule-
Thomson coefficient gy has the same algebraic sign; the temperature decreases
as pressure decreases. In order to prevent adverse effects of the gas pressure
regulating system due to excessively low temperatures, the compressed gas is
often preheated.

Due to the identical structure of the preceding menus, no further representations and
explanations are provided here.
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7.3 C Analysis

The gas analysis specifies various gas models that can be used in the ERZ2000-NG.
There are brief explanations of when the various models are and should be used.
These models are provided to enable calculation of the derived values.

Designation Value

AGA B S2DC

53.09%8

K 0.95175
z 0.985229
Zb 0.957457
co2 0.3360
HZ2 1.0000
M2 0.2588
CH4 95.1156
C2ZHGE 1.7928
C3IHE 0.448Z
MN-C4 0.059%6
I-C4 0.059%6
MN-C5 0.025%9
I-C5 0.045&
Ce 0.0a57
C7 0.0000
CE 0.0000
Co 0.0000
Cia0 0.0000
HZ5 0.0000
H20 0.0000
He 0.0000
oz 0.0000
co 0.0000
Ar 0.0000

Refrash

CA Overview (Analysis function key)

CA Analysis function |

Unit Column Jump target

mole%s
miole®:
miole®:
molet
miole®:
mole%s
miole®s
mole%s
miole®:
miole®:
miole®:
mole%s
mole%s
mole%s
mole%s
miole®:
miole®:
miole®:
mole%s
miole®:

mole%s

cC
CB
CH

CN

K coefficient
Conwversion fachor

AGA B 9Z2D0C

CE+-Distribution

Figure 199: Menu "CA Analysis function key"
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Some of the adjusted and used data for gas calculation is specified in the overview:

Further details for these parameters can also be opened via the various jump destinations.

The adjusted method for calculation of gas parameters — in this case, AGA 8 92DC
Value of the K coefficient

Value of the status coefficient

Value of the Z coefficient

Volume shares of various gas components

7.3.2 CB Conversion factor

The dimensionless factor C describes the ratio of a gas volume at base conditions to

CB Conversion factor

Access Line Designation Value Unit Variable

AF 1 Conversion factor -> CBE0Z  5.0998 Zu

AF 3 Conv.fact.(P.T.K) 5.0998 Zzahl

AF 4  C.fact.(R.5d) 46.2651 Zwert

G* 8 Fomat  %.Af  ZuEm

n] - Min. drag indicator 0. BIEU-ZUMH

D 32 Max. drag indicator 9.3584 ZuMsx

o 34 Second mean 5.0998 ZuSmmiwe

D 33 Minute mean 5.0958 ZuMminag

D 36 Hourly mean 5.0958 ZuHmiw

o 38 Standard deviation 0.0000 ZusStab

D E Revision mean 5.0958 -Zu Rurmivy

F 61 Conversionfactor ~  5.09982  fZu
Refrash

Figure 200: CB Status coefficient

the gas volume at measurement conditions.
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7.3.3 CC Calculation of K coefficient

Access Line  Designation Value Unit Variable

AT 1 K coefficient 0.99175 Izl

AF 2 Compr.factor(M) 0.989229 ZBelr

A F 3  Compr.factor(B) 0.997457 ZNorm

AE 4  R{K.5d4,T.p) 3.858 kg/m3 hCalc

ESI50 Eelemethad N (Acas5onc v I NS

-= 1 . lglfm
Format  O.Sf

EX B Kindofgss  [Erds= | medium

B %  AGA control [Boundless o gasCir

o 10 AGA range PQG p<10Mpa agafange

(] 11  GQ1/2 calculation AGA B 92DC agaGerg

o 12 Propane-Critarion complied C3Krit

8] 12 Butane+-Criterion complied CAPKrit

B 14 G486 Msg. active g486Kit

o 15 EOS-algorithm 3 kalgoB

8] 31 Min. drag indicator 0.93566 kzlMn

D 32 Max. drag indicator 1.00059 [ red [ B

o 34 Second mean 0.99175 kzlSmiwe

() 35 Minute mean 0.39175 bzl M miner

n] 36 Hourly mean 0.99175 kzlHimines

o 38 Standard deviation 0.00000 kzlstab

() Revision mean 0.39175 kzlRmivw

s

R

III i
|

i

|| Cancal || Load defauks || Refresh |

Figure 201: CB Calculation of K coefficient
The selection of the gas model, i.e. the calculation method for determination of the
compressibility coefficient (K coefficient) used for determination of the official custo-
dy-transfer results takes place in CC05 Calc. method.
There are several options available to choose from here:
o« Kconstant

e Ideal gas

The simplest possibility is when the same measuring gas is always used, then K =
constant. If this value is known, it can be entered as a default value.

For an "ideal gas", which can be assumed at low pressures, K = 1.

« GERGB88S
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e« GERG 88 SsetB

e« GERG88SsetC

e AGAS8 Gross Meth.1
e AGAS8 Gross Meth.2
e« AGANX19L

e« AGANX19H

In order to be able to apply GERG 88 S, the calorific value (Hs) and standard density
(sd) of the gas must be known and the share of carbon dioxide (CO2) and the share
of hydrogen (H2) of the gas composition must be known. In the American sphere, this
corresponds to AGA 8 Gross Method 1.

If, in addition to the calorific value (Hs) and standard density (sd), the share of hydro-
gen (H2) and the share of nitrogen (N2) of the gas composition are known,
GERG 88 S set B can be used.

If, in addition to the standard density (sd) the share of carbon dioxide (CO>), the
share of hydrogen (H2) and the share of nitrogen (N2) of the gas composition are
known, GERG 88 S set C should be applied. In the American sphere, this corre-
sponds to AGA 8 Gross Method 2.

Strictly speaking, GERG 88 S is an extension of the AGA 8 Gross Methods for
the case that the share of hydrogen H, cannot be disregarded (H, > 0). The
AGA 8 Gross Method only corresponds to GERG 88 S if there is no hydrogen in
the gas (H2 =0).

A revised AGA 8 as AGA NX 19 L finds application specifically for L-gas (natural gas
with a low energy content). Another revision, AGA NX 19 H applies for H-gas (natural
gas with a high energy content).

More extensive knowledge of the gas composition is necessary for the following
methods, which, for example can be provided by a gas chromatograph.

« AGA 8 (1985)
« AGA892DC

AGA (85) from 1985 is a first description of a gas in consideration of the individual
gas components. This model is practically never used any more.
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AGA 8 92DC is currently chosen for "normal” natural gas (status 2017).

« GC1/GC2

GC1/ GC2 means that the K coefficient method follows the respective active meas-
uring device in case of a redundant addition of the gas characteristic.

Example:

The main measurement with a GC takes place with a full analysis and the K coeffi-
cient is calculated according to AGA 8 92 DC. The comparison measurement is a
correlative measuring device and the K coefficient determination takes place in ac-
cordance with GERG 88 S.

The chromatographic main measurement is more precise, but a new measurement is
only provided approximately every 5 minutes. By contrast, the less exact correlation
can generate new measurements each second. If a changeover from the GC main
measurement to the correlative comparison device takes place during a new meas-
urement value determination, the method of the K coefficient calculation switches
automatically from AGA 8 92 DC to GERG 88 S. If necessary, another billing mode
(route) can also be selected for this case (for the setting, see menu EC Billing mode,
line 4 Billing mode selection).

o Van Der Waals
o Beattie&Bridgeman
e Peng-Robinson

The last 3 gas models are based on expansions of the ideal gas equation. Van der
Waals also factors the molecular weight and molecular volume into the ideal gas
equation. Additional empirical parameters are required for this purpose. The Beattie-
Bridgeman model requires 5 additional experimentally-determined constants. The
last model finds application for gases and liquids and also requires additional param-
eters.

If the Peng-Robinson gas model is not explicitly selected, the converter is
compliant in Germany MID. A change to Peng-Robinson requires official
calibration authorization.

The gas types are entered in line CC08. The quality range is checked for an AGA 8
92DC status coefficient calculation with the setting in CC09 AGA Control. The fol-
lowing tables specify the ranges:
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Pipeline Quality Gas Pipeline Quality =~ Wider Ranges

(<10MPa) Gas (<12MPa) of Application
Value Min Max Min Max Min Max Unit
Hs 30 45 30 45 20 48 MJ/m3
T 263 338 263 338 225 350 K
p 0 10 0 12 0 65 MPa 2rr
dv 0.55 80 0.55 80 0.55 90 -
Methane 70 100 70 100 50 100 mol-% -
N2 0 50 0 20 0 50 mol-%
CO2 0 23 0 20 0 30 mol-%
Ethane 0 13 0 10 0 20 mol-% -
Propane 0 6 0 3.5 0 5 mol-%
H20 0 0.015 0 0.015 0 0.015 mol-%
H2S 0 0.02 0 0.02 0 0.02 mol-%
H2 0 10 0 10 0 10 mol-%
CcO 0 3 0 3 0 3 mol-%
02 0 0.02 0 0.02 0 0.02 mol-%
I-butane 0 1.5 0 1.5 0 1.5 mol-%
N-butane 0 1.5 0 1.5 0 1.5 mol-%
l-pentane 0 0.5 0 0.5 0 0.5 mol-%
n-pentane 0 0.5 0 0.5 0 0.5 mol-%
Hexane 0 0.1 0 0.1 0 0.1 mol-%
Heptane 0 0.05 0 0.05 0 0.05 mol-%
Octane 0 0.05 0 0.05 0 0.05 mol-%
Nonane 0 0.05 0 0.05 0 0.05 mol-%
Decane 0 0.05 0 0.05 0 0.05 mol-%
Helium 0 0.5 0 0.5 0 0.5 mol-%
Argon 0 0.02 0 0.02 0 0.02 mol-%

Table 10: Quality range for various natural gas qualities

The value CC10 AGA validity specifies the quality range in which AGA 8 DC 92 Sta-
tus equation currently applies. ISO 12213 defines 3 ranges.

1. Pipeline Quality Gas <10 MPa
2. Pipeline Quality Gas <12 MPa
3. Wider Ranges of Application
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If the current operating conditions are not adequate for "Wider ranges of application”,
this is also indicated here. Then a quality statement cannot be made.

In case of a violation of a pre-selected quality range, the message "H80-3
AGA8<>range" can be set (for this purpose, see the parameter gasCtrl). However,
this is only logical if a full analysis is available.

The value CC11 GC1/2 calculation is only active in operating mode CC05 = GERG
88 S, AGA 8 92DC and GC1/GC2. In the first two cases it is constant for GERG 88 S
resp. AGA 8 92DC. In operating mode GC1/GC2 (main and reference gas composi-
tion), its value is determined by whether the currently selected gas composition
transmitter has a full analysis (then AGA 8 92DC) or not (then GERG 88 S). The val-
ue selects the status equation for the conversion and suppresses the error evaluation
of the status equation not selected in each case. The value can also be used for con-
trol of the billing mode (see EC04).

CC12 Propane criterion tests the "third rule" (DVGW G486 1/3 rule) with respect to
propane. The third rule checks whether the status coefficient calculation with GERG
88 S is permissible for a gas (see also CC13). The rule violation can be indicated
with a message "H78-1 G486 violated, DVGW G486 (1/3 rule) violated. Gas is not
GERG-compliant" (see also CC14).

CC13 Butane+ criterion tests the "third rule" with respect to butane and higher. The
third rule checks whether the status coefficient calculation with GERG 88 S is per-
missible for a gas (see also CC12). The rule violation can be indicated with a mes-
sage "H78-1 G486 violated, DVGW G486 (1/3 rule) violated. Gas is not GERG-
compliant" (see also CC14).

CC14 G486 mess. active activates the message "H78-1 G486 violated, DVGW
G486 (1/3 rule) violated. Gas is not GERG-compliant" in case of a violation of the
third rule with respect to propane CC12 and butane plus higher CC13. This is only
logical if a full analysis is available.
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CD GERG equation of state

Access Line  Designation Value Unit Variable
AE 1 K coefficient 0.99157 KPgerg
AF 2  Compr.factor{M) 0.989008 ZBgerg
AF 3 Compr.factor{B) 0.997413 ZNgerg
AF 4  R{K:EdT.p) 3.859 lg/m= EBgerg

o 3 Percentage error 0.01789 % PFgerg

o & Consistency check Olkeay gergKonsis
E* 7 Limit mode gergErrMod
E* 8 Limits gergRange
A* 9  Input values Hs,5d,C02,H2 gergArgs
o 12 rd for GERG 0.58351 dvGerg

o 13 Hs for GERG 40.500 MJYm3 HoGerg

o] 14 Mod.gas iterations [ Glter

D 15 P(B)iterations i Plteri

o 16 P{Mjiterations i Plter®

5] 17 Molar mass 16,9126 kg/kmole molMGearg
D 12 Hydrocarbon GERG 97.6618 mol=% grgFitch

o 1% N2 GERG 0.2458 mole% grgFitn2

o 20 CO2 GERG 0.9960 mole%:  grgFitco?
o 21  H2Z GERG 1.0000 mole%: graFith2

o 22 CO GERG 0.0964 mole% groFitco

o] 22 Hs hydrocarbon 923.90 kK)fmole hGergTheo

| Enter || Caneel || Load defautts || Refresh |

Figure 202: Menu CD GERG 88 S

CDO06 Consistency check determines and displays deviations in the selected calcu-

lation method (AGA 8 92 DC in this case).

Exceeded limit values are monitored in Germany exclusively with use of GERG 88 S.
CDO07 Limit mode can be used to determine how further calculation takes place in
case of a limit value breach. If the limit value settings are exceeded (limit value
mode), further calculation "calculating with LV" takes place with the "real values"; this
is prescribed for official custody transfer applications in Germany. It is also possible
to continue to calculate with the default values for the K coefficient, "Default if LV".

According to the German version (pipeline quality gas according to ISO 12213-3),
"narrow" must be selected under CD08 Limits for official custody transfer applica-
tions with use of GERG 88 S. This corresponds to:

T of -10 to 65°C
P of 0 to 120 bar
dv of 0.551t0 0.8
Hs of 30 to 45 MJ/m?3
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CO2 of 0 to 20 Mol%
H2 of 0 to 10 Mol%

"wide" (corresponds to wider ranges of application according to ISO 12213-3) corre-
sponds to:

T of -10 to 65°C

P of 0 to 120 bar

dv of 0.55t0 0.9

— Hs of 20 to 48 MJ/m?
CO2 of 0 to 30 Mol%
H2 of 0 to 10 Mol%

280

"very wide" (corresponding to RMG-internal definition):
T of -15to 70°C
P of 0 to 150 bar
dv of 0.38 to 1.16
Hs of 10 to 60 MJ/m3
CO2 of 0 to 30 Mol%
H2 of 0 to 30 Mol%

The standard limit values of the respective transmitters apply for other sensors.

CD17 to CD23 are internal intermediate values from the GERG equation.
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7.3.5

CE AGA NX 19 equation of state

CE AGA NX 19 equation of state

Access Line Designation Value Unit Variable
AF 1 K coefficient 0.99155 KPagnxlL
AF 2 Compr.factor{M) 0.989006 ZBagnxl
A* 3  Compr.factor(B) 0.997439 ZNagnoel
A 4 R{K.E2d.T.p) 3.859 kg/m3 EBagn=L
D 3 Percentage error 0.02073 % PFagnxlL

b £ Consistency check Okay aganxState
E* 7 Tau-calculation BuCalc
E* B  N2rich gas grubengas
E* 9  with Rd factor mitdyf

E* 10 Rd source | From stand.dens. v| dvSrc

| Enter || Caneel || Load defaults || Refresh |

Figure 203: Menu CE AGA NX 19 equation of state

Calculation of the K coefficient according to AGANX19 is also possible for
nitrogen-rich natural gas with N2 content of up to 70 mol.%. Then, CEO08 is set
to "yes".

The representations and explanations of menus CF AGA NX 19 equation of state
with correction for H group gas and CG AGA 8 equation of state 1985 are omit-
ted here; further information is provided in chapter 7.3.3 CC Calculation of K coeffi-

cient.
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7.3.6 CH AGA 8 92DC equation of state

CH AGA 8 92DC equation of state

Access Line Designation Value Unit Variable
AF 1 K coefficient 0.99175 KPagaSdc
AF 2 Compr.factor(M) 0.989229 ZBagaBdc
AF 3 Compr.facter{B} 0.997457 ZMagaldc
A* 4  R{KEdT.p) 3.858 kg/m=  EBagagdc

o 3 Percentage error 0.00000 % PFagaSdc

o & Consistency check Okeay agaSdcState
AE 7 Calc.std.density 0.75017 kg/m3 rhonfgaSdc
A F 8 Calc.density 3.826 kg/m3 rhobAgaBdc
n] 9 High-temp. param. 0,000 HiTempPar
n] 10  Quadrupol param. 0.006872 QuadruPar
D 11  Orientation param. 0.003316 OrientPar

D 12 Energy parameter 157.9608 K EnergyPar
n] 12 Size parameter 0.099250 m3/kmole SizePar

E* 14 Ethene assignment etenZuord
E= 15 Propene assignm. ppenZuord
ERk 16 Meo-pentane assignm. neopZucrd

| Enter || Cancel || Load defauhts || Refresh |

Figure 204: Menu CH AGA 8 92DC equation of state

The values of CH09 to CH13 are internal parameters for developers that are not normally

relevant for "normal" users.

CH14, CH15 and CH16 specify the volume shares of corresponding gas components which
are not normally determined by the GC, calculated according to defined distribution rules; the

reference is given here.

The illustrations and explanations of menus Cl Beattie & Bridgeman equation of
state and CJ Van Der Waals equation of state are omitted here; further information
is available in chapter 7.3.3 CC Calculation of K coefficient.
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7.3.7 CK Industrial gases parameter
CK Industrial gases parameter

Access Line Designation Value Unit Variable
E* 1 Selindustrgases [CF4 v = iechgas
E* 2 ADothergss  [22769 | a0
E S SRS [
N O EOGARETGSE o o7

| Enter || Cancel || Load defauhs || Refresh |

Figure 205: Menu CK Industrial gases parameter

The empirical parameters and experimentally determined constants for the Beattie-
Bridgeman model are entered in this menu.

The illustrations and explanations of menus CL AGA8 Gross methods and CM Z
coefficient comparison are omitted here; further information is available in chapter
7.3.3 CC Calculation of K coefficient.
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7.3.8 CN C6+ -Distribution

CN C6+-I - .I -
Access Line Designation Value Unit WVariable
E* 1 &+ distribution cEpDistrib
o 2 Weight hexane 100,00 % partHexa
E* 3  \Weight heptane |0.00 [ partHept
E* |4 |Weightoctane |[0.00 |se  partoct
E 5  Weight nonane [0.00 | 25 partflon
E* & \Weightdecane |[0.00 [ partDec
A* 17 N2 0.2988 molett agBNZ
AF 18 CoO2 0.9960 mole®: agS8Co2
AF 19 HZs 0.0000 mole%: agEHZS
A 20 H20 0.0000 mole%t agBHZ0
AF 21  Helium 0.0000 mole%: 202He
AF 22 Methane 05.1156 mole% agE8Meth
AF 23 Ethane 1.7928 mole%: agSEth
AF 24 Propane 0.4482 mole%: agBProp
AF 25  HN-butane 0.0996 mole%t agENBut
AF 26 I-butane 0.0996 mole%: agS1But
AF 27 M-pentane 0.0299 mol=% 2g2MPen
AF 28 I-pentane 0.0498 mole: agSIPen
AF 29 Hexane 0.0697F mole%: agSHex
AF 30 Heptane 0.0000 mole%: agSHepk
AF 31  Octans 0.0000 mole%: ag20ct
AF 32 Monane 0.0000 mole%: 2gSNon
AF 33 Decane 0.0000 mole®t: agEhec
AF 34 02 0.0000 mole%: ag202
AF 35 CO 0.0000 mole®: ag3Co
AF 36 HZ 1.0000 mole%t ag2HZ
AF 37 Argon 0.0000 mole®: agSarg

| Enter || Cancel || Load defautts || Refresh |

Figure 206: Menu CN C6+ -Distribution

CNO01 defines whether the C6+ component mixture of the PGC is distributed for sub-
sequent calculations of heptane, octane, nonane, and decane — "yes". The distribu-
tion takes place based on coordinates CNO to CN06. When "no" is the setting, no
distribution takes place.

The volume shares are displayed in CN17 to CN37 for control purposes (distributed
according to the distributor rule and counted up to 100% standardization); the K coef-
ficient calculation is carried out with these values.

The illustrations and explanations of menu CO Peng-Robinson status equation are
omitted; further information is available in Kapitel 7.3.3 CC Calculation of K coeffi-
cient.
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7.4 D Calculated values

7.4.1

DA Calculations according to ISO 6976

DA Calculations in accordance with ISO 6976

Access Line

A
A
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[ I e R T T
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[§8)
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22

Designation Value Unit
Standard density 0.75020 kg/m3
Relative density 0.5802

Sup.calorific.val.
Inf. calor. value
Wobbe superior
Wobbe inferior
Hs->Hs(Tc25ThO)
Sd->Sd(Tb0)
rd-=rd(ThQ)

Hi/Hs

Molar sup.cal.val.
Molar inf.cal.val.
Spec. gas constant
compressibility
Methane number
Methane no. range
Sd dev. to ISO

Hs dev. to ISO

Variable
rhon6976
dve976

11.175 kWh/m3 ho6976
10.079 kwh/m3 huc976
14.6702 kWh/m3 wo6976
13.2316 kWh/m3 wub976

1.0000
1.0000
1.0000
0.9019
899.374 k1/mole
811.183 k1/mole
0.495747 k1/kgkK
0.997425
0.000
Invalid
0.00 %
0.00 %

Sd max.allowed.Dev. |1.DCI

|”r"o

Hs max.allowed.Dev. |1_DCI

| %

GQ control No W
1S06976 Revision 2005 v

| Enter || Cancel || Load defaults || Refresh |

hofiso
mfiso
dvfiso
hudho
homol
humol
speziGask
cf6976

MZRqg
mzValid

rhonAbw
hoAbw

rhonAbwZul
hoAbwZul
isoCtrl

isoVers

Figure 207: Menu DA Calculations according to ISO 6976

If the gas composition is known with a determination with a GC, the calculation of
standard density (DAO01), sup. calorific value (DA03), Inf. calor. value (DA04) and
Wobbe index take place according to the standard 1ISO 6976.

If applicable, the data of the gas analysis is required for an additional gas model,
e.g. for gas transfer station at the border. It may then be the case that the PGC
specifies other base conditions for its billing. In this case, DIN EN ISO 6976

must be activated and the base conditions are then corrected accordingly. In DA26

ISO6976 Revision, the year of publication of the standard can be selected, 2005 or

2016.

The election of the year of publication of the standard DIN ISO 6976 - 2005 or
2016 - must correspond to the setting or specification by the PGC.
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The selection of the latest version DIN EN ISO 6976:2016 usually results in only mi-
nor (rounding) deviations in the calculation compared to the previous version from
2005.

286

ISO 6976:2016 must only be activated if the model for determining gas compo-
sition utilises a complete gas analysis.

7.4.2 DB Calculation according to AGA10/Helmholtz 1ISO20765-

1:2005

Access Line Designation Value Unit Variable
D 1 Internal energy -160.201 k)/kg InErg

D 2 Free enargy 59.963 kK)fkg FErErg

D 3 Enthalpy -16.438 kifkg enthl

D 4 Free enthalpy 203.726 kIfkg Frenthl
D 5 Entropy -0.7510 k)/kgk Entropie
D [ Cv meas.cond. 1.6679 k)/kgk CWVMixB
D 7 Cp meas.cond. 2.1920 K3/ lkgk CPMixB
D 8 Isentr.exp.[M) 1.20006 KappalB
D 9 Calc.VOS(M) 432.3mfs wosAgaB
D 10 Joule-Thomson(M) 4,68%995 K/MPa jikB2

D i1 Cv base cond. 1.6202 k2 kgk CWMixM
D 12 Cp base cond. 2.1220 k1fkgk CPMixM
D i3 Isentr.exp.(B) 1.20641 Kappah
D 14  Calc.VOS(B) 420.1 m/s  wosAgal
D 15 Joule-Thomson(B) 5.45794 K/MPa jtkiN

E* 16 |Standard for SGS | [13020765-1:2005 | sosMod

| Enter || Cancel || Load defaubts || Refresh |

Figure 208: Menu DB Calculation according to AGA 10 / Helmholtz ISO20765-
1:2005

Calculation according to AGA 10 / Helmholtz 1ISO20765-1:2005 allows for determina-
tion of parameters which are required for the orifice measurement.

In recent years, the number of flow meters for natural gas using an ultrasonic transit
time difference method for medium and high pressures with medium and larger nom-
inal widths has multiplied many times over. Many of these devices offer determination
of the velocity of sound (VOS) by means of ultrasound.

If AGA 10 is also used for calculation of the velocity of sound based on the gas com-
position (DB09), 2 independent measurement values are available for control pur-
poses:

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

7 Parameter of the gas

e A change of the gas composition can be recognized
This allows for a "quick" detection of change with the slow measurement de-

terminations of a GC

e Malfunctions of the ultrasonic gas meter can be recognized.

DB16 defines how the velocity of speed is calculated from a given gas composition;

287

the following options are available: 1ISO20765-1:2005, GOST 8.662-2009 or AGA 10.

743

Access Line Designation

1

DC Transport phenomena

DC Transport phenomena
Value Unit Variable
Dyn.viscosity[M) 11.8273 uPas EtaBISKN
Dyn.viscosity[B) 10.2713 uPas EtaNISKW
Kin.viscosity[M) 0.0034 stokes  kinWskB
Kin.viscosity[B) 0.1358 stokes  kinWskM

m o oooao

*

o I A Py N

o

Maolar mass
Database

16.7717 kg/kmole MISKWY
JSKV plus w jskwMod

| Enter || Cancel || Load defaubs || Refresh |

Figure 209: Menu DC Transport phenomena

In the process, the kinematic viscosity v arises from the dynamic viscosity n with simple

division by the density p.

n
VvV =—
o)
74.4 DD Critical values
Access Line Designation Value Unit Variable
C 1 Temperature 193.68 K TclSEW
D 2 Wolume 0,1002 Ymole ¥cISKEY
D = Pressure 4,600&64 MPa PclSEN
D 4 Drensity 167.370132 kg/m3 RhoclSKW
D 3 Viscosity 12.3907 uPas EtaclSKEN
B G Compr.factor 0.28628 ZeISKW
Refresh

Figure 210: Menu DD Critical values
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The values shown here are the key characteristic variables of the real gas. Normally, howev-
er, these values are not sufficient for determining the K coefficient.

7.4.5 DE Stoichiometry

I: E 5 - I -

Access Line Designation Value Unit Variable

D 1 Stoichiom.frac. C 1.0266 Stoech_C

D 2 Stoichiom.frac. H 4.0073 Stoech H

D 3 Stoichiom.frac. N 0.0060 Stoech N

D 4 Stoichiom.frac. O 0.0153 Stoech O

D 5 Stoichiom.frac. S 0.0000 Stoech S

D [ Stoichiom.frac. He  0.0000 Stoech He

B 7 Stoichiom.frac. Ar 0.0000 Stoech Ar

D . Maolar mass 16.7717 kg/kmole molMAgaBdc

D 5 Reactive part C 1.0166 reaktiv C

D 100 Reactive part H 4.0073 reaktiv H

D 11  H/C-ratio 3.9419 HdCratio

D 12 approx octane no. 135.2 OFapx

D 12 approx methane no.  100.5 MZapx
Hefrash

Figure 211: Menu DE Stoichiometry

The umbrella term stoichiometry identifies an alternative method of breaking down a
gas mixture into various components. The basis is the law of conservation of mass,
i.e. an attempt is made to calculate the shares of the individual components from the
total molecular mass. Basically, this is possible for one or very few gas components,
particularly when the shares of part of the other components are already known. The
greater the number of components that are present or unknown, the more difficult the
breakdown becomes.

Stoichiometry can help in determining the shares of combustion products (next chap-
ter) in case of complete combustion.
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7.4.6 DF Environment
) in 1 : I I )

Access Line  Designation Value Unit Variable

D 1 H20 per kWh (Hs) 0.1445 kgflkwh chiEHZ0
5] 3 CO2 per kWh (Hs) 0.1808 kg/kWh chiECcoz
D 3 H20 per kWh (Hi) 0.1602 kg/lkWh chiHH20 289
D 4  CO2 per kWh (Hi) 0.2005 kg/kWh chiHCO2
B 5 CO2 emissionfactor 55.69 t CO2/T) sp=CO2Emf
D 10 CO2 emission 0.00 ko/h Qco2 -
D 11  combust. air dry 0.00 ko/h QairD
D 12  combust. air hum. 0.00 ko/h QairH
Refresh

Figure 212: Menu DF Environment
With the combustion of natural gas, more specifically methane (and some of the oth-
er carbon compounds), only hydrogen H20 and carbon dioxide CO2 emerge as com-
bustion products after complete combustion. In the process, the quantity of the
greenhouse gas CO2 produced is of interest.

Methane + air (oxygen) — water + carbon dioxide + energy

CHs+2 02 - 2 H20 + CO2 + 802.4 kd mol”’

The calculated share of water / kWh is indicated in DF01 and the share of carbon
dioxide / kWh is indicated in DF02.

As a result, the share of greenhouse gas per kWh during combustion can be calcu-
lated (DF04 and DFO05).
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7.4.7

DJ Exhaust summary

DJ exhaust summary

Access Line

DDD0D OO0 0O000RooDmMmMmEmERR0a Q.

Designation
H20 per 1 m3 gas
CO2 per 1 m3 gas
M2 per 1 m3 gas
502 per 1 m3 gas
He fram nat.gas
Ar from nat.gas
02-consumption

Value Unit Variable

1.6146 kg/m3 chiMH20
2.0208 kg/m3 chiMC02
0.0037 kg/m3 chiMNZ
0.0000 kg/m3 chiMS02
0.0000 kg/m3 chiMHe
0.0000 kg/m3 chiMAr
2.8890 kg/m3 chivo2

Ajr ratio [1.1015
Saturation vapor P
Ambiant tamp. |2ﬂﬂﬂ

Ambient pressure |1ﬂ15.III

Rel. air humidity |2C||]":I

| lambda
23.3557 hPa  pVapor
|°C  tEnwi
|hPa  pair
|'“.-'-'u relHumi

02 from air

M2 from air

CO2 from air

Ar from air

H20 from air

C02 exhaust fume
M2 exhaust fume
Ar axhaust fume
H20 exhaust fume
502 exhaust fume
He exhaust fume
02 exhaust fuma
Ajr consump. dry
Ajr consump. hum

| Enter || Cancel || Load defaults || Refresh |

3.1822 kg/m3 chiTO2
10.3882 kg/m3 chiTMZ
0.0069 kg/m3 chiTCO2
0.1737 ka/m3 chiTAr
0.0395 kg/m3 chiTH20
2.0277 kag/m3 chiACO2
10.3919 kg/m3 chiANZ
0.1737 ka/m3 chifAr
1.6541 kg/ma3 chiAHZO
0.0000 kg/m3 chiAS02
0.0000 kg/m3 chiAHe
0.2932 kg/m3 chiAD2
13.7510 kg/m3 chiDair
13.7905 kg/m3 chilair

Figure 213: menu DJ Exhaust summary
In menu DJ Exhaust summary, all (potentially) remaining or arising gases after the
combustion of natural gas with oxygen in the air are listed, see Figure 214: Combus-
tion of natural gas with air. This includes H20 and COg, in particular.
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Natural gas [
(CH4, CoHs, N2, CO2,etc.) | | _______ | /S |
| : N2, He, Ar, etc.
O2[(min) — - > 291
r | | CO2, H20, SOz
1| t-------- Combustion |-------———____. —
Air ] N2, CO2, A >
2, 2, Ar,
(N2, CO2, O2, Ar, H20) H20, Oz (over) S

Figure 214: Combustion of natural gas with air

DJ01 to DJ06 are gas components originating from the exhaust gas, wherein helium
and argon are not involved in the combustion process (noble gases). The ratio of the
actually supplied to theoretically required air quantity for complete combustion is indi-
cate din DJ11.

DJ13 to DJ15 are data with which the share of water in the supplied air can be calcu-
lated.

DJ16 indicates the quantity of airborne oxygen involved in the combustion.
DJ17 to DJ20 indicate components of the supplied are that are not involved in the

combustion; DJ21 to DJ27 indicate the exhaust gas components arising during com-
bustion.
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7.4.8 DK Composition of exhaust fumes
.  exl :

Access Line Designation Value Unit Variable

C 1 C0O2 humid 8.8203 mole% EFco2
C 2 M2 humid 71.0155 mole% EFn2
D 3 Ar humid 0.8326 mole% EFar
D 4  Vapor 17.5773 mole%: EFhZo
i) 5 502 humid 0.0000 mole®: EFso2
D & He humid 0.0000 mole%: EFhe
B 7 02 humid 1.7543 mole% EFo2
B 10 CO2 dry 10.7013 mole% ETco2
D 11 M2 dry B6.1601 mole®: ETnz
D 12 Ardry 1.0101 mole% ETar
D 13 502 dry 0.0000 mole®: ETso2
D 14 Hedry 0.0000 mole%: EThe
D 15 02 dry 2.1284 mole%% EToz
Refrash

Figure 215: Menu DK Composition of exhaust gas

Menu DK Composition of exhaust gas lists the essential components of the ex-
haust gas which (can) arise during the combustion.

In parallel to the calculation of the exhaust gas values, an expansion with the 4
billing modes (4 totalizer sets) was implemented.

There is also the option of setting up this mode as a CO, totalizer in each of the
4 billing modes (routes).

A CO; totalizer can also be selected as a source for pulse outputs with the pa-
rameters of the pulse outputs.
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749 DG Correction of velocity of sound
i f veloci E :

Access Line Designation Value Unit Variable
AF 1 Rho corrected 35.0000 ka/m3 vskrik
A% 2  Corrfactor RHO 1.00000 wskrG

A* 3  CurrentL 59.3500 wekrl

00 5100 VS aiecd vl oz oonivon ]| N ki
B B Ewithiens meas. | [53.3600 | vkl
[T —

Ef B Emelbgas|lctio0  lmis ks
E* 5 calbtemp. (100 °c  postl

AF 11 Rho for VOS corr. 350000 ka/m3 rbFueryskr
A= 12  WOS for corr. 431.1000 m/s  cFueryskr

| Enter || Cancel || Load defsukts || Refresh |

Figure 216: Menu DG Correction of velocity of sound

The ERZ2000-NG offers a correction option for direct density meters when the veloci-
ty of sound in the gas is known. For this purpose, the actual velocity of sound (also
abbreviated her as cn; ¢ = velocity of sound under n = base conditions) must be en-
tered in coordinate DG08 cn calib.gas. It is compared with the correct velocity of

sound in DG12 VOS for corr. With the formula for an ideal gas

p
C = |K—
p
Where

¢, - Velocity of sound

k -  Adiabatic exponent

p- Presure

p - Density

a correction value can be determined for the density (DG02 Corr.factor Rho). With
the path length along which the velocity of sound is determined, the change from

base to measurement conditions can be factored in.
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7.410 DH Assessed analysis

DH Assessed analysis

Access Line Designation Value Unit Variable
D i M2 0.2877 mole% apxN2

(1] 2 co2 0.9960 mole% apxCo2
(] 3 H25 0.0000 mole% apxH25
(] 4 H20 0.0000 mole% apxH20
(o] 5 Helium 0.0000 mole% apxHe

(o] & Meathane 96,1634 mole% apxMeth
(o] 7 Ethane 1.8711 mole% apxEth

(o] 8 Propane 0.2369 mole% apxProp
o] k] M-butane 0.0608 mole% apxMBut
(o] 10 I-butane 0.1022 mole% apxIBut
(1] 11 MN-pentane 0.0298 mole% apxMPen
D 12 I-pentans 0.02%8 mole% apxIPen
o] 13  Hexane 0.1041 mole% apxHex
D 14 Heptane 0.0147 mole% apxHept
D 15 Octane 0.0037 mole% apxOct

(o] 16 Monane 0.0000 mole% apxMon
(o] 17 Decans 0.0000 mole% apxDec
(] 18 02 0.0000 mole% apx02

(o] iz CO 0.0000 mole% apxCo

(1] 20 H2 0.0000 mole% apxH2

D 21 Meo-pentane 0.0000 mole% apxMNeop
(o] 22 Ethene 0.0000 mole% apxEten
o] 23  Propene 0.0000 mole% apxPpen
D 24  Argon 0.0000 mole% apxArg

B 26 Assessment base approxMeod
(o] 27 rd for assessment 0.584599 d2Approx
o] 28  Hs for assessment 1031.42 Btu/ft3 h2Approx

| Enter || Cancel || Load defauks || Refresh |

Figure 217: Menu DH Assessed analysis

Correlative devices for gas analysis offer significantly faster determination of gas pa-
rameters in comparison with chromatographic approach. The determination is based
on a few gas values (summarized as "gross data") from which a method according to
AGAS8 of 1985 enables simple determination of a gas analysis. The determination can
be erroneous, which means the same gas values can be determined for different gas
compositions.

The parameter on the basis of which the calculation of gas values takes place is
sought in DH26; the following choices are available:

e sd, Hs, CO2
e sd, Hs, CO2, N2
e sd, CO2 N2
e Hs, CO2, N2
Where
sd - density at base conditions
Hs - Calorific value
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7.4.11 DI Adjustable extra base condition
i bl | it

Access Line Designation Value Unit Variable

D 1 Goe(Toc,Px) 0.00 m3/h Qex

D 2 ¥d(TxPx) 0.71682 kg/m3 Rex

D 2 xd/sd 0.947535 Pex 295

D 4  Sdixd 1.055370 FexRezi

E* 11 Tx 288.150 |k Tex

E* 12 Px 0.101325 |MPa  pex -

| Enter || Cancel || Load defaults || Refrash |

Figure 218: Menu DI Adjustable extra base condition

Usually, the base conditions in German-speaking countries are based on 0° C and
1,013.25 mbar. Different bases of standardization in other countries can require dif-
ferent reference values; they can be entered in this menu. As a result, different flow
rates and density values at base conditions arise.

This is important for systems at national boundaries. With "different" pressure and
temperature reference values to be entered in DI11 and DI12, correct conversion to
the various base values can take place.

The variables of flow rate Qb, density at base condition and ratio of two densities at
different base conditions, sd (extra base condition) / sd (base condition) are convert-
ed with reference to other base conditions. These values are available for assign-
ment to the current outputs.

7.4.12 DL Calculations according to GPA 2172-96

Access Line Designation Value Unit Variable

D 1 Calorific value 1079.7 Btu/ft2 gpaHo

D 2 Heating value  973.8 Btu/ft2 gpaHu

D 3 Compr.factor 0.9%74 gpatCf

D 4 relative density 0.5802 gpalv
Refresh

Figure 219: Menu DL Calculations according to GPA 2172-96

GPA 2172-96 is an American regulation for calculation of calorific value, heating val-
ue, real gas factor and density ratio; it is used instead of ISO6976. This regulation is
used in the USA and parts of the far east.
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7.5 E-Z Additional analysis-specific menus

7.5.1 EB Base values
EB Base values
Access Line Dresignation Value Unit
E* 1  Pbase selection
E* 2 Tb selection 0 W
E* 3 Tm selection
A= 4  Press.at base cond. 1.01325 bar
A E 5  Temp.base Kelvin 27315k
AF &  Temp.base Celsius 0.00~C
AF 8 Tm factor 1.0000
A * 3  rd factor 1.0000
A * 10 Stand.density air 1.292923 kog/m3
=1 11  CWD constant A 0.0039083 1/°C
5 12 CVD constant B -5.775e-007 °C-2
=1 13 CWD constant C -4.183E-012 °C-4
w* 14 Gas constant |8.31-‘-51 oo |J.-"rnru|E*K
W* 15 Molvol. ideal gas (224140870 | Ymole
W=* 16 Awogadro constant |6.0221415 | 10~23/mole
= i7 Dwevice state Function tested
AE 18 Device family ERZ 2000-NG
W* 13 Device type
WoF 20 COZ2 emission Mo W

w* 21 Enab. methane no.

WoF 22  2nd base condition |Mo %

B 23 Customers counters

E* 24 Mode max. load PTE

| Enter || Cancel || Load defaubts || Refresh

Figure 220: Menu EB Base values

Variable

E

5

iF

TCMorm

In Germany, the base conditions EB01 and EB02 for a base volume are based on
1.01325 bar and 0°C. For the European area of application, the base conditions are
not uniform with respect to different pressure and temperature values. In the United
States, conversions to the units "psi" and "F" apply; in this case, care should be taken
to consider that the pressure and temperature values generally deviate from the
German base values. In order to avoid conversion errors, the correct values must be

used.

As a reference temperature for calorific value Tm selection, the temperature at which
the calorific value is determined is normally 25°C in Germany with application of
GERG 88 S. However, the temperatures 0°C, 15°C, 20°C and 60°C can also be se-

lected for coordinate EB03.
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Determination of the gas temperature takes place with the change of a resistance
measurement; there are corrections for this because this characteristic curve is not
linear. The constants for this linearization of PT100, PT500 and PT1000 temperature
transmitters are in coordinates EB11 to EB13.

Coordinate EB17 shows the production and test status of the device. There are
4 statuses ("brand new", "functionally tested", "pre-tested for official custody transfer"
and "commissioned for service"), which can only be reset at the factory.

The inspection authority enters the device type in coordinate EB19 (see chapter
1.5.1 Device type adjustment).

Occasionally, the calculation of a complete base volume meter set is required for a
second, different base condition. This must be activated in coordinate EB22 with
"yes". This applies for billing modes (BM) 1, 2, 3 and 4 the main and disturbance to-
talizer. The calculation is linked to an application of AGA 8 92DC. The corresponding
totalizers are in lines 25, 26 and 27 in menus LB Totalizer, BM1 to LJ Tot. undef.
BM. The totalizers for the second base conditions are identified in the totalizer over-
view with Vx1, Vx2, Vx3 and Vx4 for the main totalizers and SVx1, SVx2, SVx3 and
SVx4 for the disturbance totalizers.

The second base condition is adjusted in menu DI Adjustable extra base condi-
tion.

For customer totalizer EB23, "none", "1 set" and "2 sets" can be selected.

7.5.2 EF Processing table values

Access Line Designation Value Unit Variable
D 1 Selected tzble 1 actTab

T 2 Table selection | Taklz valus 1 v tabCtrl

| Enter || Cancel || Load defaults || Refresh |

Figure 221: Menu EF Processing table values

EF01 shows which gas property table (table value 1, 2, 3 or 4) was selected in EF02.
The tables contain default values for sd, Hs, CO», H2, methane, dv, etc. and are as-
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signed in the component menus, e.g. methane in BE39 to BE42. IF "billing mode" is
selected, the table value serving as a basis is used.

7.5.3 FE Calibration unit standard density / gross calorific value
librati : ard density/ lorific val

Access Line Designation Value Unit Variable
AF 1 5d connection Process gas ItlcPrfftn
AF 2 Sd acceptance OFF ktkPrfRnSeat

E* 3 Soucesdeomn. [OFF V| lgobdRn
E* 4 SourceSdaccept[0FF v lgoPdfRnset

A* 5 Hs conmection Process gas ktkPriHo
AF & Hs acceptance OFF ktlcPrfHoSat

E* 7 SourceHscomn. [0FF V| lgobddo
E* 8 SourceHsaccept[0FF v  leobdfoset

T 5 e caliss time 150 | min muaizer

| Enter || Cancel || Load defaults || Refresh |

Figure 222: Menu FE Calibration unit standard density / gross calorific value

The calibration of direct measuring density and calorific values meters can be con-
trolled via this menu. This function corresponds to the "old" FE-06 or the switch set
for online calibration calorific value and base density when these measurement vari-
ables are delivered by special transmitters (calorimeters with frequency or current
output, base density of density transmitters or scales). A special interface for connec-
tion of such a reference unit is not available; connection takes place at the contact
inputs of the ERZ2000-NG.

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

7 Parameter of the gas

7.6 Analysis-specific communication

The gas composition, including data calorific value, base density and the individual
components can be measured and transmitted in various ways. This transmission
was defined in menu BA Components mode in coordinates BA CO2 operating
mode to BA04 operating mode other components (see chapter 7.1.1 BA Compo-
nents mode).

The data of the gas components is currently still transmitted via analog technology in
exceptional cases only; normally, the communication is based on a digital protocol.
The Modbus protocol or, more specifically, additionally specified variants, such as
EGO Modbus or RMG bus, is used. As a standard in Germany, the technical guide-
line for the DSfG interface for gas measuring devices has been established under the
umbrella of the DVGW.
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7.6.1 IG Imported gas quality via DSfG

i lity via DS

Access Line Designation

Value Unit

Variable

1 1 Sup.calor.value 11.250 kWh/m3 DSfGho

I 3 Standard density 0.75651 kg/m3 DSfGrhon
I 4 Relative density 0.3549 DSiGdw

I & Carbon dioxide 0.9960 mole®% DSiGoo?
I i Mitrogen 0.2988 mole®% DSHGn2

I 8  Hydrogen 0.0000 mole% DSfGh2

I 3 Mathane 96.1155 mole% DSfGmeth
I 10 Helium 0.0000 mole% DSiGhe

I 11 Hexane+ 0.0697 mole% DSfGhexa
I 12 Propane 0.4482 mola% DSFGprop
I 13  Propene 0.0000 mole% DSFGppen
I 14 I-butans 0.0996 mole® DSfGibut
I 15 N-butane 0.0996 mole®% DSHGnbut
I 16 I-pentane 0.0498 mole® DSfGipen
I 17 N-pentane 0.0299 mole% DSfGnpen
I i8 Ethane 0.0000 mole?% DSfGeten
I 1% Ethane 1.7928 mole% DSfGeth
I 20 Oxygen 0.0000 mole% DSfGo2

I 21 Carbon monoxide 0.0000 mole% DSHGco

I 22  Neo-pentane 0.0000 mole% DSFGneocp
I 23 Argon 0.0000 mole% DSfGarg
I 24  Bit string 0000 hax bitsD=fg

1 25 Time stamp DD-MM-¥ Y hhimm:ss gcStamp

--—w-—

B Mazx, waiting time |“ warteMax
B 3% Max. repetitions |3 | retryMax

I 40 Ord.Mo. analysis 0 onrfgc

I 41 Bit string GC 0000 hex statPge

D 43  Cur. analysis of o aktAnabfgc
D 44  Next analysis i nextAnaPgc
D 45 GC1 condition Absent statePgel
D 46 GC2 condition Inactive statePgc2
D 47 Waiting time Os wartefeit

Q 48  GQM1 ignore time [0 | min gbhilgn

Q GOQM2 ignore time |0 | min gbh2Ign
--—m . cbhlonCid
B 51 VNG mode VNGmod

| Enter || Cancel || Load defaults || Refresh |

Figure 223: Menu IG Imported gas quality via DSfG
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Coordinates 1G01 to 1G08 display the measurement values as they were received via
DSfG. The original input value is shown here: i.e. when the PGC is in revision, the
measurement of the test gas is shown here. This value does not become the meas-
urement until after various plausibility checks and filtering and is then used in the
ERZ2004-NG for further conversion. If the original measurement value is not con-
tained in the DSfG telegram, it is identified as an "illogical" value set to "-1" and thus
marked as not provided.

The complete gas analysis in coordinates 1G09 to 1G23 is only available by means of
an AGA8-compatible standard query (see IG37 Query). If the component is not in-
cluded in the answer to the standard query, the physically illogical value appears as
“-1”. The AGA8-compatible query contains no relative density. Therefore, the relative
density must be calculated in the computer itself.

IG37 Query defines the data content for the DSfG query to the gas composition
measuring device. The AGA8-compatible query also transmits the full analysis, in
addition to the basic quality values. The GERG-compatible query is only used if the
gas composition measurement does not support the AGA8-compatible query (old
devices) or the measuring principle of the gas composition measurement does not
provide a (adequate) full analysis (correlative method).

The AGA8-compatible query contains no relative density. Therefore, they must
be calculated in the converter.

For this purpose, the operating mode is parameterized for relative density for deter-
mination from base density. The AGA8-compatible query enables all status coeffi-
cient calculations. The GERG-compatible query is only used if the gas composition
measurement does not support the AGA8-compatible query (old devices) or the
measuring principle of the gas composition measurement does not provide a (ade-
quate) full analysis (correlative method).

With the "Start with fault" setting in coordinate 1G29 Initial. DsfG GQ, an alarm is
generated during the calibration phase after "NETWORK ON". It disappears as soon
as valid gas composition data is available.

The DSfG address of the leading DSfG transmitter for gas composition is provided in
coordinate IG30 GQ1 address. Coordinate IG32 GC1 type can be set to "auto-
detect", "G entity" or "Q entity ".

If a second (redundant) PGC is used, the DSfG address of the redundant DSfG
transmitter must be entered in coordinate 1G33 GQ2 address.
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Coordinate IG36 GC1 revision mode defines whether, in case of an revision, (cali-
bration or ref. gas) to remain on the leading gas composition measuring device or to
switch to the redundant gas composition measuring device.

The maximum wait time for "usable" gas composition data is specified in coordinate
IG38 Max. wait time. For this purpose, this query can be restarted several times — in
coordinate 1IG39 Max. repetitions.

302

Coordinate 1G43 Current analysis of specifies whether the leading or the redundant
gas composition transmitter is used for the current conversion.

If coordinate IG50 GQM1 ignore time is set to "for none GQ’s", it means that the

— analysis end messages are considered and/or edited (normal case). If the setting is
"only for GC1", analysis end messages from GC1 are ignored (analogous for "only
for GC1"). With "for both GCs", the analysis end messages of GC1 and GC2 is ig-
nored.

Coordinates IG 48 GC1 Ignore time and IG 49 GC2 Ignore time can be used to pa-
rameterize how long it should be ignored in each case for each gas composition
measuring device.

For VNG applications, in particular, coordinate IG51 VGN mode is used to adjust that
PGC alarms in the computer have no additional effect.

It is possible to assign 2 gas composition measuring devices (e.g. 2 PGCs) on
the DSfG bus redundantly to the ERZ2000-NG. If both PGCs are running with-
out disturbance, the ERZ2000-NG always uses the main PGC according to the
DSfG rules. In case of a malfunction of the main PGC (evaluation of the bit
string), the ERZ2000-NG uses the measurements of the redundant PGC until
the main PGC works again without disturbances. With the changeover to the
redundant measuring device, the ERZ2000-NG can also adapt the computing
process for the K coefficient calculation.

Example:

The main PGC provides a full analysis and the ERZ2000-NG computes with the
AGA 8 92 DC. The comparison measuring device (e.g. correlative) provides only cal-
orific value, standard density and CO.. With the changeover to the comparison de-
vice, the ERZ2000-NG switches the computation process from AGA 8 92 DC to
GERG 88S automatically. The parameters for the ERZ2000-NG are specified under
coordinates IG Import gas quality via DSfG.
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7.6.2 IJ Imp. GC Modbus main

Access Line  Designation Value Variable
1 Trigger Weme a mb_dumim
2  Bitstring o mb_del
3 Cakorific value 11,250 kWh/m3 mb_ho
4 Relative density 05543 mb dy
5 standard density 075651 kgym2 mb rhon
L mb ool
7 mb b2
-] mb_n?

mb_meeth
mb_sth
mb_prop

ar a2
ar 43 Artual vaise CRC1Z

better G

Mu.time revisian
55 Main-GQ rating

56 time since entry
58 Time since Revis.
53 GGM uncompl. Msg.
&0 state of pipe clased
&1 Resorve GOM-Main
62 Reserve GQM-Main
63 Reserve GGM-Main
&4 Resorve GOM-Main
Reserve GOM-Main
66 Reserve GOM-Main
&7 Resorve GOM-Main
68  Reserve GOM-Main
&9 Resorve GOM-Main
70 Resorve GOM-Main
71 Reserve GQHM-Main
72 FReserve GQM-Main
73 Resorve GOM-Main
74 Reserve GQM-Main
75 Resorve GOM-Main

Entar || Concal | [ Loca setauns | [ Ramesn

IFXEXIII¥IXTEIEEEXExxwroocom
m
w

S oo o ooooooooo oo

Figure 224: Menu IJ Import GC Modbus main measurement
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7.6.3 IK Imp. GC Modbus ref

IK Imported backup gas quality via modbus

Access Line  Designation Value Unit  Variable

M 1 Trigger Wems ] mbbdummy

M 2 Bit string 6153 mbbdsi

1 3 Calorific value 11.250 kwh/m32 mbbho

M 4 Relative density 0.5549 mbbdy
304 M 5 standsrd density 0.75651 kg/m2  mbbrhon

ol & coz 0.9960 mole® mbboo?

ol ri H2 0.0000 mole®:  mbbh2

M & N2 0.2988 mole®s  mbbn2

M 9 Methans 96.1155 mole%h  mbbmeth

M 10 Ethans 1.7928 mole® mbbeth

il 11 Propane 0.4482 mole%: mbbprop

ol 12 N-butane 0.0996 mole®  mbbnbut

M 13 I-butane 0.0996 mole® mbhbibut

M 14 N-pentane 0.0299 mole? mbbnpen

M 15 I-pentzns 0.0498 mole®s  mbbipen

M 16 MNec-pentans 0.0000 mole%s mbbneop

M 17 Hexane 0.0697 mole®: mbbhexa

M 18 Heprane 0.0000 mole®  mbhhent

M 19 Octane 0.0000 mole?:  mbboct

M 20 MNonans 0.0000 mole® mbbnon

M 21 Decans 0.0000 mole® mbbdec

M 22 H2s 0.0000 mole%: mbbh2s

M 23 H20 0.0000 mole%: mbbhZo

M 24 Helium 0.0000 mole%: mbbhe

M 23 02 0.0000 mole%s mbbo2

1 26 CO 0.0000 mole%  mbboo

M 27 Ethen= 0.0000 mole® mbbeten

M 28 Propens 0.0000 mole%:  mbbpoen

M 2% Argon 0.0000 mole%:  mbbarg

M 30 Id. 3Q-source 1]

M 31 main/backup o

M 32 GQtype 0

M 33  Ord.Mo Analysis 1]

ol 34 time stamp 19-09-2018 10:50:43

ol 323 (CRC12 protection o

M 36 roadway ]

M 37  protected list ]

A® 43 Actual value CRC12 o

E* 44 lallowedGoi [f ]

56  time since entry 0=
58 Time since Revis. 0=
&0 stste of pipe dosad ]
61 Resserve GQM-Ref
62 Reserve GOM-Ref
63 Reserve GOM-Ref
64 Reserve GOM-Ref
63 Reserve GQM-Ref
Reserve GOM-Ref
67 Reserve GQM-Ref
68 Reserve GQM-Ref
63 Reserve GQM-Ref
70 Reserve GQM-Ref
71 Reserve GQM-Ref
72 Reserve GQM-Ref
73 Reserve GQM-Ref
74 Reserve GQM-Ref
75 Reserve GOM-Ref

[ Enter ][ Cancel | [ Load defautts || Refresh |

D
D
D
M
M
]
M
]
M
M 66
M
M
M
M
M
M
M
M
]

cooooo oo oooo oo

Figure 225: Menu IK Import GC Modbus reference measurement
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The menus IJ Import GC Modbus main measurement and IK Import GC Modbus
reference measurement treat a special case of the data import via Modbus
(Modbus IP), which, for example, was implemented in the gas transfer station. In the
process, gas composition data of the main PGC in menu IJ and the data of the com-
parison PGC (reference) is provided in menu IK.

7.6.4 IL Modbus Master GC1

IL Modbus Master GC1

[

Access Line Designation value Unit Variable

7020
7024
8254
8284
8250
8252
8256
8258

SN SO0 SR == = N N
S S e 2 o020 5 I i
€ mewsames ] wwas

E* 55 ByteorderieBitmnt2’v  mbibou

8266
8264
8272
8274

S e ByiEoraaeszeicin -2 N N s
N 7 BiECraE oS -~ N N G
0 5 Byt oubien = <=7 ~ | M e
¢ s Retnsoncods v mnw
00 60 e ] 15 s~ 0 [

A 70 actual selected univ.Modb.Master 1 selumbm
A* 71 Position contact OFF ktkUmbm

N 720 eleeionmode iveye s 1 [ I
¢ 7 semedeomad OF v ombm

8276
8278

n RUENENENENREEENE RN R R R R R
o e || eafle2
s} R R3[| RS
@ S
5} RS

B 80 Value 1 CE explDiagl
B 81 Value 2 o ] exp1Diag2
mole% B 83 value 4 o ] explDiag4
mole% expieten  © 84 Value 5 o ] exp1Diags
mole expippen | B 85 Value 6 o ] explDiage
Fazgs Mol S B E5 Valuey b ] exp1Diag?
30 Time stamp DD-MM-YYYY hh:mm:ss mbl stamp B 88 Value o l:l explDiag9d
31 Analyze counter 0 mbilAnaCnt B 89  Value 10 I:l explDiaglo
32 Communication waiting mbl ok
33 Data timeout 350348 s mb1 datato g S eadlEnben cosa0 ] explbtn
34 Sum compenents 0.0000 mole% mbiKmpSum ‘ Enter H Cancel | PGC9300: Stream 1 | Refresh |
35 Exception code 0 mb1ExcCod PGC9300: Stream 2
36 Exception counter 0 mb1ExcCnt PGC9300: Stream 3
EFSI0 5610 Bperatingmoaen] [ Modbus seriol C6 v PGCA300" Straam 4

Figure 226: Menu IL Modbus Master GC1

With this coordinate, the ERZ input variables are linked with the desired PGC
data or with the data of a GQS400.

Gas chromatograph PGC9300 of RMG offers the possibility of operating 4 dif-
ferent measuring points; in the process, the measuring point is switched after
each measurement. These measuring points are identified as Stream 1,
Stream 2, Stream 3 and Stream 4. If one of the buttons under the table
(PGC9300: Stream 1, 2, 3 or 4) is activated, the assigned measurement point
is operated (only). A presetting takes place (the affected fields have a bright
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yellow-green background) and the measured values are assigned Modbus ad-
dresses. If a different stream is selected, the Modbus address assignment
changes. In menu IM Modbus Master GC2, a different stream can be selected
for the same PGC. Therefore, 2 different measuring points can be operated.

If a GQS400 is evaluated here, the Modbus addresses must be set according-
306 ly. Further details can be found in the manual of the GQS400.

The applicable computation possibilities described in chapter 4.3.2 Modbus
master overview enable the conversions described below:

Unit conversion

— A value coming from the PGC can be converted using a conversion factor. For
instance, to convert the calorific value with the unit kWh/m? to MJ/m?,
"F7020*3.6" must be entered in coordinate IL01.

E7 0 iAo e

Addition rules

It is possible that there is no entry field available in the ERZ2000-NG for a gas
component measured by the PGC, such as cyclo-pentane in register 8290. In
this case, the cyclo-pentane can be added to the share of another component,
e.g. neo-pentane in register 8264. Then, "F8264+F8290" must be entered in
coordinate IL13.

B 197 Newpeniane 1 i

Distribution rules

It is possible that a PGC does not output the components hexane, heptane,
octane, nonane and decane individually, rather as the sum of hexane plus
higher alkanes, generally in register F8272. In this case, the sum is distributed
according to the 1/3 rule of the respective components: hexane, heptane, oc-
tane, ... provided in the ratio of 81 : 27 : 9 : 3 : 1. Standardized to 121 (= 81 +
27 + 9 + 3 + 1) produces the ratios 81/121 : 27/121 : 9/121 : 3/121 : 1/121.
Then, the following must be entered in IL14 to IL18:

(81/121 )*F827'2. -
(271121 )*F8272. -
(9/121)*F8272.-

@21Fezr| - molk% |
arz1yrezrzf - mol% |
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Constants

It is possible that components which are provided to the ERZ2000-NG by the

PGC are not predetermined and available, such as hydrogen sulphide, water,

carbon monoxide, ethene and propene. Therefore, they are zeroed as follows:

307

Information relating to coordinates IL27 to IL73 is provided as Modbus-specific
commands, which are listed in chapter 4.3.2 Modbus master overview.

In the coordinates IL80 to IL89 different measurement or diagnostic values can be
assigned, e.g. calorific value or similar.

Coordinate IL98 used button indicates which button was activated, e.g. "PGC9300:
Stream 1".
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7.6.5 IM Modbus Master GC2

IM Modbus Master GC2

Access Line  Designation
--——-_
--——-_

B b

B 29 Diagnosis2 (I exp2Diag2
] 30 Time stamgp DD-MM-¥¥¥Y hh:mmiss mb2 stamp
D 21 Analyze counter o mb2AnaCnt
b] 32 Communication waiting mb2_ck

D 33 Data timeout 3601 s mb2_datato
D

D

D

Figure 227: Menu IM Modbus Master GC2

Menu IM Modbus Master GC2 has the same layout as menu IL Modbus Master GC 1
(without lines 70 to 73).
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7.6.6 IH Imported gas quality via RMG bus

IHI ted lity via BMG I

Aocess Line
AE 2
A 3
A 4
A 5
AE ]
AE 7
AE a
AE 9
AE 10
AE 11
AE 12
AE 13
A 14
A= 15
A= 16
AE 17
AE 18
A 19
AE 20
AE 21
AE 2z
AE 23
AE 24
A= 25
A= 26
AE a7
AE 28
A 29
A 37
AE 38
38
a
a
a3

Rl i - i e - B - BB

)
[T}

Designation

N-butane

‘%

5

8
maaaﬁﬁsgaa;

B
=
=)
n
B

5
ggé‘ggmé

Counter of balegr.

Walue Unit
Substitute value

Variable
Ty

11.250 kWihym3 pmobha

0.75651 ka/m3
0.53549

96.1155 mole¥s
1,7928 melete
0.4482 mokets
0.0996 molet:
0.0996 molets
0.0498 molets
0.0299 molets
0.0000 molets
0.0697 malets
0.9960 malets
0.2988 molets
0.0000 malete

Enter | [ Cancel || Load defauks || Refresh |

rmgheten
gy
mmpbemeth

Figure 228: Menu IH Imported gas quality via RMG bus
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Possible characteristics of the utility values are a substitute value (of the converter), a
living value (of the GC) or as a hold value (of the GC). Fields IH03 to IH29 show the
assignable gas composition data. In order to use them for the conversion, "RMG bus"
operating mode must be parameterized for the appropriate measurement inputs. The
assignment of the computer to a stream (1...4) takes place in IH43 Stream selection
(The PGC of RMG enables up to 4 measuring points). The setting "without reference"
means no stream assignment. The setting "Start with error" in coordinate 1H44 Iniital.
RMGB GC after NETWORK ON generates an alarm during the calibration phase. It
disappears as soon as valid gas composition data is available.

Fields IH50 to IH77 show the original gas composition data originating directly from
the PGC. They are used in combination with the stream selection and adopted to the
values IH03 to IH29 if applicable. The original data can also be forwarded to other
computers via a COM interface with the operating mode "RMG Bus output".

With display of the gas composition data, slight deviations from the original
values of the PGC can arise due to the format definitions.

Overview

e The RMG bus transmits the gas analysis data of a PGC (e.g. GC 9000, GC 9300)
to one or multiple computers (e.g. ERZ2000, ERZ2000-NG).

o The PGC master sends a write request telegram as a broadcast every 30 sec-
onds to all computer slaves on the bus.

o The data field of the telegram contains gas analysis data, the stream number and
status information.

e The bus operates as RS-485. The wiring takes place in the same manner as for
the DSfG bus.

e COM 4 is provided as an interface for the ERZ2000-NG. The plug assignment of
COM 4 is described in chapter 3 Electrical connections.

COM 4 is configured as RS-485

e COM 4 is implemented on the COM3/COM4 board.

e lItis configured with coding plugs or jumpers as RS-485 or RS-232.

e The positioning variants of the plug elements are printed on the circuit boards.

e The bus termination takes place with the DIL switches (see Figure 104: DIL
switches of COM 3 and COM 4 and Figure 229: Coding plugs and bridges of COM
3 and COM 4).
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Coding plugs / jumpers:

jumpers

1%
33
239
239
%)
55
%>
%>
L

Figure 229: Coding plugs and bridges of COM 3 and COM 4

Parameterize COM 4
IB Serial interfaces

Access Line Name Unit
B 10 COM4 Baud rate

B 11 COM4 B/P/S

B 12 COM4 Operating mod j

Selection of values in
the white fields

Checking of bus activity

In order to check the bus activity, the values of the PGC are compared with those in
the menu IH Imported gas composition via RMG bus (see Figure 228: Menu IH ).
The imported gas composition values (e.g. IH02 bis IH39) must match the original
values of the PGC.

Re-using imported gas composition values
Examples for calorific value, standard density and components:
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AD Calorific value

A § 1 Measurement variable 11.350 kWh/m3
A § 2 Input value -> |H0O3 11.350 kWh/m3

Ess [ooos ) |0

AE Standard density

A § 1 Measurement variable 0.77068 kg/m3
A § 2 Input value -> [H04 0.77068 kg/m3

.I RMG-Bus j

BA Component mode

Access Line Name e Unit

Timeout monitoring

Option 1: Monitoring with coordinate IH45 RMG bus control

B 45 RMG bus monitoring| 60 s

Pull out the bus plug for the test. 60 seconds after the last received RMG bus tele-
gram, the notice comes (no warning, no alarm):

+ H64-0 RMG bus missing Connection to RMG bus interrupted

If the bus plug is re-inserted, the notice goes with the next bus telegram.

Option 2: Monitoring with coordinate IB16 timeout gas quality

Access Line Name Value Unit
T 16 Timeoutgas quality| : min.

This timeout monitor only intercedes when at least one RMG bus value is re-used,
e.g. the calorific value defined in coordinate AD 03 Calorific value operating mode.
Pull out the bus plug for the test. The alarm comes after about 5 minutes:
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+ A96-7 Hs GC timeout Calorific value sensor communication error

and the calorific value switches to the default value. If the bus plug is re-inserted, the
alarm goes with the next bus telegram and the calorific value shows the current RMG

bus value.

Processing 24 Components

Newer gas analysis devices, such as the GC 9300, deliver significantly more analysis
data than, for example, the older GC 9000. In order to import up to 24 gas compo-
nents in the ERZ2000-NG via RMG bus, the appropriate operating mode must be

parameterized on COM 4.

IB Serial interfaces

Access Line Name Unit
B 12 COM4 Operating mod§| RVG-Bus-24K  ~

For re-use of the imported data, e.g. in the calorific value input, RMG bus must
be the setting for the operating mode. There is no special 24K parameterization
for the measurement inputs.

AD Calorific value

A § 1 Measurement variable
A § 2 Input value -> [HO3

11.350 kWh/m3
11.350 kWh/m3

E § 3 Operating mode | RMG-Bus

-]

313

Manual ERZ 2000-NG - EN09 - October, 11" 2023


http://192.168.20.129/dynparm_216.htm

7 Parameter of the gas RMG

7.6.7 IP Modbus EGO Erdgas Ostschweiz
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IP Modbus EGO Erdgas Ostschweiz

Access Line Designation Value Unit WVariable

I 1 Counter Vb 76810 *100 m3 egovn

I 2 Counter ¥m 111118 m3 egovb

I 3 Counter energy 21732 MWh eqoE

I 4 Diisturbent. Vb 4689 100 m3 egoSVn

I 5 Disturbent. Vm 7195 m3 eqoSvh

I & Disturbent. energy 5042 MWh eqoSE

I 7  Flow Qb 0.00 m3/h eqoln

I 8 Flow Qm 0.000 m3/h egolb

I 3 Flow Qe 0.0 kKW egole

M 10 Standard density 0.7365 kg/m23 egoRhon

M 11 Gross cal.val. 11.250 kWh/mZ= eqgoHo

M i? Hydrogen 1.000 mole® egoH2

M 13 Carbon dioxide 0.996 mole% egoCo2

I 14 Oper. density 35.000 kg/m2 egoRhob

I 15 Abs. pressure 5.500 bar egolrks

I 16 Temperature 20,00 =C egoTemp

I 17 Alarm 0 eqoStat
Refresh

Figure 230: Menu IP Modbus EGO Erdgas Ostschweiz

This is a special interface for Erdgas Ostschweiz. The calorific value is written via
EGO Modbus master to the ERZ2000-NG.

EGO mode only works advantageously with GERG 88.

o Standard density, calorific value, hydrogen and carbon monoxide can be described via
Modbus. In order to ensure that the values are used for conversion, the operating mode
of the corresponding measurement input must be parameterized to EGO Modbus.

e There is no special EGO interface operating mode.
e EGO mode does not work with billing modes 2, 3, 4
e EGO mode does not work with 14-digit totalizers.

o EGO mode defines fixed values in advance. (m3, kWh, m3/h, kW, kg/m3, mol.%, bar,
degrees Cel.).
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EGO-specific Modbus registers are:

Register Bytes

2000

2002

2004

2006

2008

2010

2012
2014
2016
2018
2020
2022
2024
2026
2028
2030

2032

4

N A BB BDMBMBMAMBMDMDD B

Data type

unsigned integer R
32-bit
unsigned integer R
32-bit
unsigned integer R
32-bit
unsigned integer R
32-bit
unsigned integer R
32-bit
unsigned integer R
32-bit
float IEEE 754 R
float IEEE 754 R
float IEEE 754 R

float IEEE 754 R/W
float IEEE 754 R/W
float IEEE 754 R/W
float IEEE 754 R/W

float IEEE 754 R
float IEEE 754 R
float IEEE754 R

unsigned integer R
16-bit

Access Column Line Group

SNQPON-093

Description

Vb totalizer
Vm totalizer

Energy totalizer

Vb disturbance
totalizer

Vm disturbance
totalizer

Energy disturb-
ance totalizer

Vb flow rate

Vm flow rate
Energy flow rate
Standard density
Calorific value
Hydrogen

Carbon dioxide
Operating density
Absolute pressure
Temperature

alarm

Value
(Modbus)

Value
(Display)

4044123 m3 00 3D B5 5B
114962 m3 00 01 C1 12
57809 MWh 00 00 E1 D1
675679 m3 00 OA 4F 5F
18095 m3 00 00 46 AF

7132 MWh 00 00 1B DC

6779.92 m3/h 45 D3 DF 5A
151.027 m3/h 43 17 06 FA
81359.0 kW 47 O9E E7 84
0.8000 kg/m3 3F 4C CC CD
12.000 kWh/m3 41 40 00 00
0.00000 mol-% 00 00 00 00
1.02041 mol-% 3F 82 9C BC
35.914 kg/m3 42 OF A7 8C
42.000 bar 42 28 00 00
10.00 °C 41 20 00 00

00000
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All menus, which are identified alphabetically, are listed in the appendix. A corre-
sponding cross-reference to the menus listed in the preceding text is provided.

316 The hourly, daily and monthly quantities, documentation, parameterization, parame-

terization help and miscellaneous menus are listed separately in this chapter

8.1.1 LS Hourly quantities

Access Line Designation Value Unit Variable
D 2 Last hour VYm 0 m3 =5td_wu
AF 3 Last hour Vb 0 *100 m3 lz5td wvn
AE 4  Lasthour E 0 mwh Iz5td_e
D 5 Last hour M 0 *100 kg Std m
B 6 Last hour Ve 0 m3 lz5td vk
12 Last hour ¥m frac. .000000 m3 IrStd wu

13 Last hour Vb frac, 000000 *100 m3 IcStd_vn

C
A £
AF 14 Last hour E frac. 000000 Mwh IrStd =
D 15 Last hour M frac. 000000 *100 kg IcStd_m
D 16 Last hour Vc frac. 000000 m3 IrStd_ vk
B 22 HourVm 0 m3 cz5td wu
AF 23 HourVb 0 *100 m3 cz5td vn
AF 24 HourE 0 Mwh czStd e
D 25 Hour M 0 *100 kg czStd m
D 26  Hour Vc 0 m3 czStd vk
B 32 Hour ¥m fraction 000000 m3 crStd wu
AF 33 Hour Vb fraction 00000 *100 m3 crStd wvn
AF 34 Hour E fraction 000000 MWk crStd e
D 35 Hour M fraction 000000 *100 kg crStd m
D 36 Hour Vc fraction .000000 m3 crStd vl
Refresh

Figure 231: Menu LS Hourly quantities

Menus LQ Monthly quantities, LS Hourly quantities, LT Daily quantities and LU
quantity weighted average values are strictly display menus. The quantities of the
last hour LS02...LS16 are represented in the Modbus Register 1400...1428.

1400 4 unsigned integer 32-bit R LS 2 Hourly quantities hours Vb 222 m3
1402 4 unsigned integer 32-bit R LS 3 Hourly quantities hours Vn 2864 m3
1404 4 unsigned integer 32-bit R LS 4 Hourly quantities hours E 34 MWh
1406 4 unsigned integer 32-bit R LS 5 Hourly quantities hours M 7782 kg
1408 4 unsigned integer 32-bit R LS 6 Hourly quantities hours Vbk 222 m3
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1420 4 float IEEE 754 R LS 12 Hourly quantities hours Vb remainder
1422 4 float IEEE 754 R LS 13 Hourly quantities hours Vn remainder
1424 4 float IEEE 754 R LS 14 Hourly quantities hours E remainder
1426 4 float IEEE 754 R LS 15 Hourly quantities hours M remainder
1428 4 float IEEE 754 R LS 16 Hourly quantities hours Vbk remainder .

.345000 m3
.842821 m3
378114 MWh
.075000 kg

345000 m3
317
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8.2 Documentation

The documentation comprises 4 sub-chapters. Additional explanatory information is
also provided here along with additional documents that can be opened by double-
clicking on the underlined links.

Check numbers

Check numbers

Version number Check number Date Activation key
Flow computer BIOS 2.008 SABS 21-10-2014 15:03:38
Official kernel 1.8 1071 28-09-2018 12:02:07
Application 1.8.0a 1F2C 11-10-2018 14:56:50 33587820
WinCE kernel PicoMOD® V1.11 Jun 18 2012 81455247

Figure 232: Menu LS Hourly quantities

These are internal check numbers to be used for identification.
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8.2.2 Matrix

[ Jaa [aB lag |lan aE e [[ax AL I

Lo mos II_ feme Iho rhon ILv b |ltvos gerTemp i1 |
2 o moz f=mpoll Ol |krhboll  |fvosOll  |[vsboll  |wsnOll  |gerTempKiy |[2 |
E__________I:IE

e e e e
6 Jo_m0t JorkcGou) ool s Gras oo o b it Go vt G bW s [gortemmmals |

7 o mo7  |drkaWGwo]ftempWGwo [hoWGwo |[rhonWGwo [[dvWGwo |rhobWGwo | rhbWGwoftvasWGwe |[vsbwGwo |vsnWivro [oerTempGwu][7 |
g Jo mos JdrenGuu |tempaGury JhoaGwu JrhonAGeu JévaGuu JrhobAGru |krhbAGwy JkvosaGuu JusbaGwy Jienacwu | s
b lomg: [ddanGwo lkempaGuo [hoaGwe [rhonAGuo [duAGwo [rhobAGwo |khbAGus JkvosAGuo JisbaGo IlsnaGuo || Ik |

[ofo mio Jdrcakd Jfempk0 Jhok0 Jichonk0  [dviko  Jirhobkd |frhbKO |fvosko Jishko Jwssko |  ad
Im__________l:ll
ket |kempkz Jhoko Jihoe  Jduio  [lhohir lhchiis Jhwosks [usbiz [z |

lm__________l:l=

.n mi4

hslemis
mi6
Hn mi7

lofo miz | I | I I | I |

lm__________l:ll
5_:::_:::::::@

[ddsakors ]ftempkor |
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Relomes | e | [honglz || |

[27]o m27 |drkacEstt rhonCEstt |[dvCEstt
O e e e T
olo_m2s ]
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QWM@I_M_
@@_@m [chobtex |

23l m33 |drieGdt |temoGdt | %I& rhobGdt
lg4lo m34 [drkasmiv | IE rhonsmivi [gvSmiw [rhobSmiv
Bslo_mas [drkammiy |tempMmiv [hoMmi |chonMmiv [dvimi |
] Jirkorinio | fompime o |rhonimys Jgutimi —|Eoobrimi
.I:l rkaCEle _ hoCEmiw |[rhonCEmiw (|dvCEmiw [[rhobCEmiw|

g |drksstsb |=mpStAb |hoStAb  |honStAb  |dvStAb  ||rhobStab

=
i
2
fa]
| [hotalte |rhonsiolte |
as| [hoPruef |[rhonPruef |

Figure 234: Menu Documentation / Matrix

An assignment of variables to the menus and the corresponding lines of the coordi-

nate system is shown in this matrix.
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8.2.3

Document creation

Absolute pressure

Access Column Line

AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB
AB

MTTMMMOCDCDOOO0O0O0DOO0DORADODODODOoOMmMMmMMmMmMMMM@E@E@@EAME >

.

LB NS U R NN

Dec -

Unit

Measured value
Input value
Operating mode
Unit

Default

Menu
Menu
0.00000 bar

Lower warning limit 0.00000 bar

Upper warning limit
Lower alarm limit
Upper alarm limit
Coefficient 0
Coefficient 1
Coefficient 2
Coefficient 3
Source

Correction value

Max. gradient
Base value

Mean for DSfG
Current status
DSFG status

Used range
Format

Min. drag indicator
Max. drag indicator
Current gradient
Sacond mean
Minute mean
Hourly mean
Ongoing mean
Standard deviation
Revision mean
retain value

Daily mean
Manufacturer
Davice type
Serial number
Measured value
Input valus

Gas temperature

Access Column Line

AC
AC
AC
AC
AC
AC
AC
AC
AC
AC

TmmmMEI@@aM> >

1

LE N s NN

-
-]

Dec -

0.00000 bar
0.00000 bar
0.00000 bar
Unlimited
Unlimited
Unlimited
Unlimited
Menu
-5.00000 bar
0 bar/s

Discrete texts
Discrete texts

Menu

Unlimited
Unlimited
Unlimited

var,
var.

none
none

&00.00000 bar var.
600.00000 bar var.
600.00000 bar var.
600.00000 bar var.
500.00000 bar var.

Unlimited
Unlimited
Unlimited
Unlimited

none
none
none
none

none

5.00000 bar  var.

100 barfs

Unlimited
Unlimited
Unlimited

Measured value
Input value
Operating mode
Unit

Default

Menu
Menu
-60.00 °C

Lower warning limit -60.00 °C

Upper warning limit
Lower alarm [i
Upper alarm |
Coefficient 0

-60.00 °C
-60.00 °C
-60.00 °C
Unlimited

90.00 =C
90.00 =C
90.00 *C
90.00 °C
90.00 °C
Unlimited

var.
var.
var.
nena
none
var.
none
var,
var.
var.
var.
var.
var.
var.
var.
var.
var,
var.
none
none
none
var,
var,

Unit

Unit see AB 4

Unit see AB 19

OFF; Default; From gauge press.; Meas.v.=source v.; Polynom. ist order; Polynom. 2nd order; Polynom. 3rd order; 4-20mA co
bar; kgf/cm2; psi: MPa; atm; kPa; torr; bara; Pa; hPa;

Unit see AB 4

Unit see AB 4

Unit see AB 4

Unit see AB 4

Unit see AB 4

OFF; Current 1; Current 2; Current 3; Current 4; Current 5; Current 6; Current 7: Current 8; Frequency 1: Frequency Z; Freque
Unit see AB 4

Unit see AB 4

Unit see AB 4

Unit sea AB 4

Okay: Stop; Default value: Fixed value; Holding valua:
Okay; Stop; Default value; Fixed value; Holding value;
Unit sea AB 4

%.0f; %0.1F %.2f; %.3f; %.4f; %.5F; %.6f; Yag; Ybe; %bf;
Unit see AB 4

Unit see AB 4

Unit sea AB 4

Unit sea AB 4

Unit sea AB 4

Unit sea AB 4

Unit sea AB 4

Unit see AB 4

Unit see AB 4

Unit see AB 4

Unit sea AB 4

Unit see AB 1
Unit see AB 2

var. Unit see AC 4
war. Unit see AC 19
none OFF; Default; PT100,500,1000; Meas.v.=source v.; Polynom. 1st order; Polynom. 2nd order; Polynom. 3rd order; 4-20mA coeff.; 0

none °C;

°F: K; °Ra;

var. Unit sea AC 4
var. Unit sea AC 4
wvar. Unit see AC 4
var. Unit see AC 4
var. Unit see AC 4

none

Figure 235: Menu Documentation / Document creation

All menus (columns), including the content are listed again here. Automatic adoption
of this data to the documentation took place earlier and now the user can decide
which parts to add to the documentation.
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8.24 Documentation

Documentation

I. Flow computer

1. Adjustments of COMI1 Interface
a. RS232
b. RS422
c. RS485

2. Block Diagrams
a. Inputs
b. Outputs
c. Volume

3. Formulas
a. Volume
b. Analogue Inputs
. Erequency Inputs

. Density Correction
Gas Meter Error curve linearization Flow rate

. Gas Meter Error curve linearization interpolation point method

[+
d
e.
f. Gas Meter Error curve linearization Reynolds number
g

II. DSfG

1. Data Elements
a. Flow computer

b. Registration
¢. Remote data transmission

d. Flow meter
2. Events
III. MODBUS
1. Registers
2. Registers Werne project
3. Reqisters Transgas project
4. Bits fiir regulation
5. Cails
IV. Error table

Please have patience with longer loading times.

Figure 236: Menu Documentation / Documentation

Documents that offer additional explanations for the specified points beyond the

manual.

321

Manual ERZ 2000-NG - ENO9 - October, 11" 2023



8 Overview: Coordinates

RMG

322

8.3 Parameterization

This menu has 4 submenus.

8.3.1 Parameterizing data

List of parameters
Identification

Vers.offic.kernel 1.7
Checks.offic.kernel 1732

Wersion application  1.7.0

Checks. application BBE%

fersion FC BIOS 2.008

Checks. FC BIOS JABS

FC-BIOS bootloader 1.03

kernzl PicoMODE v1.11
lernel CRC 814535247

kernal bootloader i.10

SVN revisions 1215 179_220
checksum parametar 30537

Year of construct., 2013

Factory number 12343678930123456789
Hardware ID 0

MaAC-address Ethl 00-05-51-05-1A-FC
MAC-address Eth2  00-00-00-00-00-00

Measuring peint Gasl p5
Cheiner Basitzer
Start-up 01-01-1370 01:00:00

AB Absolute pressure

Absolute pressure, operating mode
Absolute pressure, selection of unit
Absolute pressure, default value
Absclute pressure, lower warning limit
Absclute pressure, upper warning limit
Absclute pressure, lower alarm limit

=R R e T R R

Absolute pressure, upper alarm limit
10 Abzolute pressure, coefficient O
11 Abzolute pressure, coefficient 1
12 Abzolute pressure, coefficient 2
13 Abzolute pressure, coefficient 3

18 Absclute pressure,
21 Absolute pressure,
22 Abszolute pressure,
20 Absolute pressure,

selection of input value
correction valua
maximum gradient
selection of format

Default
MPa
033000
0. 10000
1.0:0000
0. 10000
100000
0

0

0

0

OFF
030000
10

%0, 5F

MPa
MPa
MP=
MPa
MPa

MPa
MPa/s

# K H OH O#H K OH K OH O

Figure 237: Menu Parameterization / Parameterizing data

A list of the relevant parameterizations is provided here.
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8.3.2

Calibration data

AB Absolute pressure

2 Absclute pressure, ocperating mode

8 Absolute pressure, lower alarm limit

9 Abszolute pressure, upper alarm limit

10 Abzolute pressure, coefficient O

11 Abzolute pressure, coefficient 1

12 Abzolute pressure, coefficient 2

13 Abzolute pressure, coefficient 3

139 Abzolute pressure, selection of input value

21 Absolute pressure, correction valus

22 Absolute pressure, maximum gradient
S50 Manufacturer of absclute pressure transmitter ROSEMOUNT

51 Davice type, absolute pressure transmitter

Default
0. 10000
100000
0

0

0

0

OFF

0. 30000
10

305151CA2

32 Serial number of absolute pressure transmitter 0

AC Gas temperature

3 Temperature,
8 Temperature,
2 Temperature,
10 Temperature,
11 Temperature,
12 Temperature,
13 Temperature,
19 Temperaturs,
21 Temperature,

22 Temperature,

operating mode

lower alarm limit
upper alarm limit
coefficient 0

coefficient 1
coefficient 2

coefficient 3

selaction of input valus
correction value

miaximum gradient

S50 Manufacturer of temparature transmikter

a1 Device type, temperature transmitter

32 Serial number of temperature transmitter

AD Superior calorific value

OFF

0.00

10
ROSEMOUNT
PE100

[u]

MPa
MPa

MPa

MPa/s

2 Superior calorific value,
B Superior calorific value,
8  Superior calorific value,
10 Superior calorific value,
11 Superior calorific value,
12 Superior calorific value,
132 Superior calorific value,
18 Superior calorific value,
21 Superior calorific value,
22 Superior calorific value,

operating mode
loveer alarm limit
upper alarm limit
coefficient 0
coefficient 1
coefficient 2
coefficient 3

selection of input value

correction valua
maximum gradient

45 Superior calorific value of test gas

46 Maximum permissible corraction value

30 Manufacturer of superior calorific value transmitter
31 Device type, superior calorific value transmitter

4-20mA lim.
F.000
14,000

32 Serial number of superior calorific value transmitter O

# #H H H OH OH O OH H OH H OH H

kWh/m3
kWh/m3

kWh/m3
kWh,/m23/s
kWh/m3
kWh/m3

Figure 238: Menu Parameterization / Calibration data

The custody transfer parameters from all parameters are displayed here.

#OH W W OH K O OH W W W W W
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8.3.3 Changes

zum Jingsten
Anderungen
10.01.80 02:27:23

(MNeustart) E IA32 Media Accezz Control Ethernet ID Ethernet 2
Parameter ‘macAddrE2="00-03-51-00-00-00" nicht geladen

10.01.80 02:37:01

(MNeustart) E [A32 Media Accezz Control Ethernet I Ethernet 2
Parameter ‘macAddrE2="00-03-51-00-00-00" nicht geladen

10.01.80 02:38:21

(Browser) Y FG43 Pr0e
Menu: aus == Kalibrierhilfe

10.01.80 02:41:02

(Browser) E IA32 Media Access Control Ethernet ID Ethernet 2
String: '00-05-31-00-00-00" -="00-03-31-05-9B-4A°

10.01.80 03:21:55

(Browser) E [A32 Media Accezz Control Ethernat ID Ethernet 2
String: '00-03-51-05-9B4A" = "00-03-51-05-8B4A’

10.01.80 03:22:24

(Fertigmg) E N113 Messhereich
Menu: PT100 = PT1000

10.01.80 03:22:33

Menu: 1M - UsM
26.09.18 13:41:31

[Browser) B EEOL Language setting

Menu: English -= German
26.09.18 13:42:12
{Erowser) B EE01 Spracheinstellung
Menu: deutsch -= englisch
26.09.18 14:24:26

[Browser) E IM30 Modbus Master 2 operating mode
Menu: OFF -> Modbus-serizl Ca

[Browser) E IM51 Modbus Master 2 IP-Address

ip4: 192.168.20.144 -> 10,20.13.71

26.09.18 14:24:59
[Browser) E VK50 Modbus Master 3 cparating mede
Menu: OFF ->= Modbus-serizl C&

27.09.18 11:12:42

[Browser) E ADOZ Supericr calorific value, operating mode
Menu: Dafault -= 4-20mA lim.
[Browser) E AD1% Superior calorific value, selection of input value

Menu: OFF -> Current 1

Go to top

Figure 239: Menu Parameterization / Calibration data

This menu lists all parameter changes that have been made, listed by time.
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8.3.4 Saving and loading

Saving
The saving of all ERZ 2000 parameters on your PC can take place by reading back the lodged file and save it under a significant name.
Loading

Downloading of all parameters from your BC into the ERZ2000 can take place by filling out the complete path of the saved file (ERZZ000 has to be in Superuser-Made)
Dwrchsuchen...

here and than send off 325

Uploading takes a few seconds (download-speed is faster). After uploading appears a table with all changed parameters. Please notice the marked lines and carry out the instructions,

Warning

Avoid to slter the saved fila, changig data can cause damage of the system. If necessary use an editor with terminal-font and follow exactly the given syntax. Always use as an example an original saved file. Do
nat change the order of parameters. Do not change the notation of parameter names. Parameters in menus must have the exact value.

Do not send any files to engage ERZZ000 useless. The device will not accept these data. The device will not accept files with more than 50000 characters and will stop uploading immediately. In such a case the
ERZ 2000 does not take any care of your browser or your PC.

Figure 240: Menu Parameterization / Saving and loading

This menu is provided for saving, reading and adjusting the settings of the ERZ2000-
NG.
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8.4 Parameterization help

The parameterization help chapter has only one submenu.

8.4.1 Support for inputting components

Support for inputting components

Components Default Table value 1 Table value 2 Table value 2 Table value 4 Unit
Sup.calorific val.  [11.250 |EREE | [10.000 | [10.000 | [10.000 | kwh/mz
Standard density [0.75651  |[089eo0 | [osoooo | [osooon | [080000 | ka/ma
Relative density  [0.5549 |[o.5548 | [o5549 | [05549 | [o5549 |
Carbon dioxide  |0.9960 |[6.2000 | [1.0000 | [1.0000 | [1.0000 | molese
Hydrogen [1.0000 |[0.0000 | [D.0000 | [0.0000 | [0.0000 | maleso
Nitrogen [0.2988 |[10.0000 | [0.0000 | [0.0000 | [0.0000 | molest
Methane 951155  |[w0mo00 | [1000000 | [100.0000 | [1000000 | mole:
Ethane [1.7928 | [0.0000 | [0.0000 | [0.0000 | |o.0000 | moale:
Propane |0.4482 | [0.0000 | [o.0000 | [0.0000 | [0.0000 | moale:
N-butane [0.0996 |[0.0000 | [D.0000 | [0.0000 | [0.0000 | maleso
I-butane [0.0936 |[0.0000 | [0.0000 | [0.0000 | [0.0000 | molesk
N-pentane [0.0239 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | malas
I-pentane 0.0498 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | moaled
Neo-pentane |0.0000 | [0.0000 | [o.0000 | [0.0000 | [0.0000 | moale:
Hexane [0.0697 ||0.0000 | [o.0000 | [.o000 | |[0.0000 | mole%
Heptane [0.0000 |[0.0000 | [D.0000 | [0.0000 | [0.0000 | maleso
Octane [0.0000 |[0.0000 | [0.0000 | [0.0000 | [0.0000 | moles:
Monane 0.0000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | malas
Decane 00000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | moaled
Hydrogen sulphide [0.0000 | [0.0000 | [o.0000 | [0.0000 | [0.0000 | moale:
Water [0.0000 |[0-0000 | [0.0000 | [0.0000 | [0.0000 | maleso
Helium [0-0000 |[0.0000 | [0.0000 | [0.0000 | [0.0000 | maleso
Dxygen 0.0000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | molet
Carbon monoxide [0.0000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | malae
Ethene [0.0000 | [0.0000 | [0.0000 | [0.0000 | [o.o000 | moaled:
Propene (0.0000 ||0.0000 | [o.0000 | [.o000 | |[0.0000 | mole%
Argon [0.0000 |[0-0000 | [0.0000 | [0.0000 | [0.0000 | maleso

| 1Is06976 | | 1ISO6976 | | 1SO6976 | | 1ISO6976 | | ISO6876 |

Figure 241: Menu Parameterization help / Support for inputting components

Gas compositions can be entered here in 4 different tables. They can be used for
calculation of the additional gas parameters instead of, for example, values meas-
ured by a PGC.
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8.5 Miscellaneous

There are 7 submenus under Miscellaneous.

8.5.1 Fault display

Active Fault number Short text Long text

+ M54-0 Calibr. lock Calibration lock is open

+ A93-6 USZ timaout Mo more signal from USZ transmitter
+ H40-3 Ceé conflict  Serial interface C& protocol in conflict
| Acknowledge faults |

. A

|Designation|[NumberjSontact| LED

|.ﬁ.larrn |1 |+ \‘ Flasheas

[Waming || IE [ser |

Figure 242: Menu Miscellaneo Fault display

Pending faults with fault numbers are listed in this menu. Acknowledgment corre-

sponding to that of the touch screen is possible.

8.5.2 Frozen values

Frozen values
Date and time of last freeze : 27-09-2018 15:00:00
AB Freeze absolute pressure

. Freeze measured value for absolute pressure 0.55000 MPa
. Freeze input value for absolute pressure 0.55 MPa

AC Freeze temperature

[Bll Freeze measured value for temperature 233.15 K
- Freaze input value for temperature 293.15 K

AD Freeze superior calorific value

. Freeze measured value for superior calorific value 11,250 kWh/m3
. Freeze input value for superior calorific value 0.00254238 A

AE Freeze standard density

Figure 243: Menu Miscellaneous / Frozen values

Values of the last freeze process are listed here.
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Manual ERZ 2000-NG - ENO9 - October, 11" 2023



8 Overview: Coordinates RM G

8.5.3 Interface variables
interface variables from/to outside device

AL Inside temperature of device

26 Converter value 00SBADDD hex
328

EH Module assembly

2 Module slot 1A assembly / module type Passive

3 Module slot 1A identification 0

4 Module slot 1A version 0.00

5 Module slot 1A status 1 0000 hex

& Modula slot 1A status 2 0000 higs

7 Module slot 1A status 2 0000 hex

& Module slot 1A status 4 0000 hex

12 Module slot 1B assembly / module type Unknown

13 Module slot 1B identification 0

14 Module slot 1B version 0,00

15 Module slot 1B status 1 0000 hex

16 Module slot 1B status 2 o000 hex

17 Module slot 1B status 2 0000 hex

18 Module slot 1B status 4 0000 hex

22 Module slot 24 assembly / module type Unknown

232 Modula slot 24 identification 0

24 Module slot 2A version 0.00

25 Module slot 24 status 1 0000 hex

26 Module slot 24 status 2 0000 hex

27 Module slot 2A status 3 0000 hex

28 Module slot 2A status 4 0000 hex

32 Module slot 2B assembly / module type Unknown

33 Module slot 2B identification 0

34 Modula slot 2B version 0.00

35 Module slot 2B status 1 0000 hex

36 Modula slot 2B status 2 0000 higs

37 Module slot 2B status 3 0000 hex

38 Modula slot 2B status 4 0000 higs

42 Module slot 3A assembly / module type Active

43 Module slot 34 identification 300

44 Module slot 3A version 1.10

45 Module slot 3A status 1 0000 hex

46 Module slot 3A status 2 o000 hex

47 Module slot 3A status 2 0031 hex

48 Module slot 3A status 4 02a7 hex

49 Namur status of exi module of slot 34 0004 hex

52 Modula slot 2B assembly / module type Unknown

52 Module slot 3B identification 0

E] Identification of software

7 Version of flow computer BIOS 2.008
8 Checksum of flow computer BIOS SABS hies

3 Time stamp of flow computer BIOS 21-10-2014 15:03:38

Figure 244: Menu Miscellaneous / Interface variables
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Interface variables are variables that transmit custody transfer information or effect
the representation of custody transfer information but are not (permanently) subject
to custody transfer requirements.

Example
IH RMG bus

ERZ2000-NG is connected to Stream 1. If the measurements of Stream 2, 3, 4 or the
sample gas are on IH46 current stream .. IH77 24K tg: C3H6, the data is irrelevant.

These values only transport custody transfer data if Stream 1 is displayed and the
status = "okay".

8.5.4 Viewlog
View log
New entry

Editor:

Entry:

s

Figure 245: Menu Miscellaneous / View log

Entries that are helpful for documentation can be made in the log book.
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8.5.5 Binary code check

Binary code control

Module Start of Code End of Code Initial Checksum Current Checksum Mo. of checks okay No. of checks error
ERZ2000App 00011000 00011E24 630 650e 4438 a
Erzmain 00014E00D 00017564 31f5 31fs 4438 a

330 abgas 00017588 00019658 3834 3834 4438 a
agald 000196BC 0002ZEFS f3cl facl 4438 a
agal 00022F1C 00025480 3%9a5 39a3 4438 ]
aganx 00025ACH 00028748 1302 1502 4438 a
approxkmp oo02e7eC 00029180 7195 7193 4438 a
ausdehnung 00029104 000293FC 4428 44a8 4438 a
beattie 00025420 DO002ZAE7C  dc20 dc20 4438 ]
blende 00D2AEAD 0002FE48 20b2 30b2 4438 a
bodycomp 0002F86C 0002FEDE 0097 0097 4438 a
compoflow 0002FEFC 00030060 fded fded 4438 a
components 000300584 00032600 382c 382c 4438 a
deltap 000326F4 00035414 dsz3 de29 4438 a
dimens 00035438 0003AGES 7ir2 FE72 4438 a
finstanz 0002ATOE 00030F50 17b0 17b0 4438 [i]
fliegeich 00030F74 0003E25C 372f 372f 4438 a
flowwarning 0002E280 0003ESBD  cab4 cab4 4438 0
farmeln 0002ESD4 0003FCED fi41 fi41 4438 a
freeze 0003FD04 00041630 fa72 fav2 4438 a
gaskonst 00041654 00041B20 2430 ad30 4438 a
gerg 00041854 00045014 8dc? Bdc? 4438 a
isoe976 00045038 00048600 fi41 fi41 4438 a
kelipaly 00048624 0O0048DC4 fdes fdes 4438 a
kelistzp 00048DEE 0004544C 373a 373a 4438 ]
kmpbusctrl 00043470 00043EDS ddcl ddel 4438 a
mathedanach 00043EFC 0004F320 feal fsal 4438 a
mathezuvor 0004F544 00051228 93bc 59be 4438 a
mathezwischen 0005124C 000324BC 6373 6273 4438 ]
mathanzahl 000524ED 00032C40 F3ak 73as 4438 a
mngwicht 00052Ce4 0003ZF00 a3cl a3cl 4438 a
TN 00052F24 00034998 35af 33af 4438 a
mswkorr 0005458C 000356CC 1540 1540 4438 a
normalize 000556F0 00036F20 dso1 dsol 4438 a
ohm2grad 00055F44 Q00379ED ooes 00sE 4438 a
pengrobinson 00057AD4 DO00SASEC  Z4f4 344 4438 a
gproportional 00054950 0003ADBS 9633 5633 4438 a
stoechio 000SADDC 0003B7FD 2220 3230 4438 [i]
swpulsvgl 000s5BE14 0003DEB0 cosl ccel 4438 a
ultrason 000sDelE 000&3DE4 4fb5 4fb3 4438 a
arrdiam e NN ICAE NANE ADON L P F1F2 AATD n

Figure 246: Menu Miscellaneous / Binary code check

The checksum of each individual part of the software is continuously checked again
in this menu. In the process — as already explained in the introduction — dark yellow:
subject to official custody transfer requirements and light yellow means not subject to
official custody transfer requirement.

Whether individual parts or the entire software works correctly can be seen here. For
example, whether a program memory has been damaged due to lightning can be
recognized here.

With WinCE, changes in the multi-user functionality can be recognized if a virus or
hacker manipulates the code.
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8.5.6

TSV export

TSV export

Archive group 1: counters and measured values billing mode 1

Ordinal No. "Numl'.ler

state

from

to

13001 ... 13107

107

gro

23-0%9-2018 08:00;00

27-09-2018 16:00:00

331

12501 ... 13000 500|complats

[03-09-2018 12:00:00|

[z3-03-2018 07:00:00]

12001 ... 12500 500|[complets|[13-08-2018 16:00:00][02-05-2018 11:00:00
11501 ... 12000 500|complets|[25-06-2018 14:00:00][13-08-2018 15:00:00
11001 ... 11500 500|[complete|[04-06-2018 20:00:00|(25-06-2018 13:00:00|
10501 ... 11000 500|[complete|[15-05-2018 00:00:00]|04-06-2018 13:00:00
10001 ... 10500 500 complets|[24-04-2018 04:00:00|[14-05-2018 23:00:00

9501 ... 10000

500(completa

|DB -04-2018 10:00:00

[24-04-2018 03:00:00]

5001 ... 9500 200 cl::rnpletel 13-03-2018 13:00:00{03-04-2018 05:00:00
gs01 ... 9000 500 cnmplehel 20-02-2018 17:00:00{[13-03-2018 12:00:00
B001 ... 8300 500|lcomplets|[30-01-2018 21:00:00((20-02-2018 16:00:00)
7501 ... 8000 500|completa|(10-01-2018 01:00:00||30-01-2018 20:00:00
001 ... 7500 500||complete|[18-12-2017 1%:00:00([10-01-2018 00:00:00
6501 ... 7000 500|lcemplets|[03-05-2017 20:00:00((18-12-2017 18:00:00
6001 ... 6500 500|lcemplete|[12-05-2017 12:00:00((03-06-2017 12:00:00
2201 .., 6000 500||complets|[22-04-2017 14:00:00([12-05-2017 11:00:00
5001 ... 5500 500(completa|(01-04-2017 23:00:00||22-04-2017 13:00:00
45916 ... 5000 B3 25-03-2017 10:00:00{(01-04-2017 22:00:00

Archive group 2: disturbance counters billing mode 1

Ordinal No. |Number|| state from to

6501 ... 6554 S4||grows  |[13-09-2018 02:00:00)27-09-2018 15:00:00
[e001 ... e500] 500|[complete][22-08-2018 12:00:0013-02-2018 01:00:00]
5501 ... 6000 500|[complete|[02-08-2018 17:00:00]23-08-2018 12:00:00
5001 ... 5500 500||complete||11-06-2017 18:00:00/02-08-2018 16:00:00
[4501 ... s000] 500|[complete][20-05-2017 02:00:00|11-06-2017 17:00:00]
4001 ... 4500 500|[complete|[10-04-2017 20:00:00]20-05-2017 02:00:00
2501 ... 4000 500|[complete|[21-03-2017 04:00:00]10-04-2017 19:00:00)
3001 ... 3500 500|[complete|[28-02-2017 08:00:00]21-03-2017 03:00:00
2501 ... 3000 500||complete||25-01-2017 15:00:0028-02-2017 07:00:00
2001 ... 2500 500||complete||26-02-2016 12:18:0425-01-2017 14:00:00
1501 ... 2000 500|[complete|[24-10-2014 11:00:00]26-02-2016 12:17:06
1001 ... 1500 500||complete||16-05-2014 13:00:00)24-10-2014 10:00:00
501 .., 1000 500||complete||08-01-2014 10:45:37|16-05-2014 12:00:00

1..500 | 500|[complete][18-01-2023 16:04:43|08-01-2014 10:45:32]

Archive group 3: counters and measured values billing mode 2

| Ordinal No. "Numher" state ”

from

| to

12001 ... 13107 107|[grows |[23-03-2018 08:00:00|[27-05-2018 16:00:00
12501 ... 13000 500||complets|[0z-09-2018 12:00:00](23-08-2018 07:00:00
[12001 ... 12500 500[lcomplete|[13-08-2018 1€:00:00|[02-03-2018 11:00:00]
11501 ... 12000 500|[complete|[25-06-2018 14:00:00|[13-08-2018 15:00:00
11001 ... 11500 s00llcompletellna-06-2018 20:00:00l125-06-2018 13:00:00
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Archive group 18: values for function test (revision) part 2

|0r|lina| ND.”Numller”slatEH from ” to |

[ 5.8 | 4| |[t3-09-2018 11:26:01|[13-08-2018 11:23:01]

Archive group 19: values for function test (revision) part 3

|0r|lina| ND.”NumIJer”slatEH from ” to |

[ 5.8 | 4| |[15-05-2018 11:26:01)[15-08-2018 11:25:01]

Archive group 20: values for function test (revision) part 4

|0r|lina| No.”NumIJer”slaie” from ” to |

[ 5.8 | 4 |[t9-05-2018 11:26:01|[13-05-2018 11:29:01]

Archive group 21: log file alarms, warnings and other messages

|Dr|:|ir|.a| No. ||Num|}erl| state || from || to |
4501 ... 483€ 225 13-05-2018 11:21:24|[26-09-2018 14:25:00
4001 ... 4500 500||complete|[16-02-2017 15:39:20(|13-03-2016 11:21:24
[2501 ... q000] 500][complete|[17-02-2016 12:04:0¢]16-02-2017 15:38:42]
2001 ... 3500 500|[complete|[03-02-2016 14:43:08[17-03-2016 12:04:05
2501 ... 3000 500||complete|[23-01-2015 11:29:08][09-03-2016 14:41:49
[z001 ... 2500] 500|[complete][22-07-2014 14:36:01|[25-01-2015 11:79:08]
1501 ... 2000 500|[complete|[21-02-2014 08:11:38]22-07-2014 14:26:01
1001 .., 1500 500||complete|[16-12-3013 14:27:24||21-03-2014 08:10:50
501 ... 1000 500][complete][15-05-2013 08:58:25[[16-12-2013 14:27:24

1... 500 500||complete||07-02-2106 07:17:01||15-03-2013 08:58:29

Archive group 22: maximum load values of day

ordinal No.|Number| state from to

527 ... 70& || 120 04-03-2018 15:00:00)[27-05-2018 15:00:00

Archive group 23: maximum load values of month

Ordinal ND.”NumIJer state| from to

i..20 || 20 01-07-2013 15:00:00)(01-05-2018 15:00:00

Archive group 24: maximum load values of year

Ordinal No.”NumIJer state| from to

1 1 || 1 01-01-2018 15:00:00{/01-01-2018 15:00:00

TSV command

GNU Weet: weet -r hitp:// = s som oo dyntsvexport hitm

Figure 247: Menu Miscellaneous / TSV export

All saved archive groups are listed here. They can be opened or saved by double-
clicking on the indenture numbers. The complete groups no longer change and can

be saved. The other groups are still growing and thus not complete.
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8.5.7 Exceptions

n[0]=<428065504/ 0x18920520>
=<7404568/ 0xT0FC1E>
ionInformation[2]=<2066116/ 0x3CE 4Ry
[4594] cod==<0xE0EDTE63/EXCEFTICN_CSimpleExcep
n[0]=<423065504/ 0x18920520>
=<7404568/ 0xT0FC1E>
ion[2]=<3965868/ 0xICHIAT,
[4594] cod==<0xE0EDT363/EXCEFTICN_CSimpleExcepsions,
n[0]=<423065504/ 0x18920520>

n[1]=<7404568/ 0=T0FC1ES
ion[2]=<39E6048/ 0xICHLE0>

n[0]=<423065504/ 0x18020520>
=¢T404548, 0xT OECO4s

1=<30E6248/ 0=x30BE2E>

T20) [25%4] code= DXEDEDTSGQ."EXC'EETZOH_CSi!!\;'_:Ex_L‘
onlnforma [0]=x423065504/ 0x10020520>
=¢T404544, 0xTOECO0>
=<306E57 6/ 0xICHET 0>
r_'nd-=<0x_'EDliD'-‘863."EXCEETZOH_CSi!!\;'_:Ex_L‘
n[0]=<423065504/ 0x10020520>
n[1]=<7404566,/0xTOECLES
=<¢3966312/0x3CHSERY

[4584) r:nd-=<DXEDEDTSGQ."EXC'EETZOH_CSi!!\;'_:Ex_L‘:;.i
onInformation[0]=<428065504/0x10020520>
=<7404552/0=T0C0E>

n [2]=<3966164/0x2CH4EE>

{4594] cods =<0x_'EDlED'-‘863."EXCEETZOH_CSi!!\;'_:ExL‘:;
ionInformation[0]=<4200E5504,/0x10020520>

=<7404544/ 0700000
wionInformation[2]=<2966512/0x3CHE30Y

ExceptionInformation[2]=<2966260/0x3CHSACS
io0 (STH-Raw=720]) (4594) r.':d:=<Dx_'EDED"-‘EEQ."EXCEF'E:O}T_CSimF Exception>, Excs=p
n[0]=<4280E5504,/ 0x18020520>
=¢7404548/0xT0EC04y
n[2]=<2%E644E,/0n2CHSE0>

ion[0]=<0/0x0>
%o read the inaccessaible data.
=c4288520284, 0xEFACEZ00

=peci

=econd array
12:81:25 (SVH-R
tionInformasion[0]1=<0/0x0>

%o rasd the inaccassibla data.

=nt =p= 2 th=
=<0/ 0x0>

The thre=ad attemptad o read the inaccess=ible data.
=¢42858518872  0xFFACELOOS

= the vi

Excepsionlnforma
The ==cond array
1 [IUN-Raw=720] (£584] oo
a[0]=<423065504/ 0x10820520%
=«T404568 0xTOECIEY
1=¢3966116/ Dx2CESRL>

amant speci tual

{4594] cods =<UXEDEDTSEE."’EB('_'BET:DH_CEim;'_:Eau::;:i:ﬂ:\)u Excepsi

tual addr=ss of the inacc=as
{(3VH-Rev=T720} (1250] r_':lde=<0x.(_'0000005."EXC'EET:OH_ACCEES_L’ZOZ.FA'E:OH:\-, ExceptionAddress=<00147CDE>,

oniddresa=<400EE7 00,

siontddress=<400E870Cy,

ontddress=<400E870Cs,

ontddress=<400E870Cs,

ontddress=<400E6870C>,

ExceptionAddress=<20068T70C>,

ExceptionAddress=<20068T70C>,

tiontddress=<400E6870C>,

[4584) r_':d:=<UXEDEDTEEQ."EXC'EFT:OH_CSi!!\;L:Ex::;—.i:n}, ExceptionAddress=<20068T70C>,

ipniddrass=<400EE70C>,

(SVN-Raw=720} (B17B) r_':de=c0;¢.(_'0000005."EXC'EFT:OH_ACCESS_L’ZOZ.A'E:O}U-, Exceprionfddress=<00147CDE>,

= thes virtual addres= of the inaccessible data.

7201 (£418) code=<0xCO000005/EXCEFTICH ACCES3 VICLATION>, Excs

= dasa.

addres=s of the inaccessible data.
Ox_EDED'-'EEQ."EX(_"EFT:OH_CS'_!!\;'_:ER.::F—.i:n}, ExceptionAddress=<20068T70C>,

2 {4594] codi =<UXEDEDTEEQ."EXC'EFT:OH_CSi!!\;L:Ex::;—.i:n}, ExceptionAddress=<20068T70C>,
=<423065504/0x15030520>
=¢7404568/0xT0ECLEY
=C20ESEEE DnICHIRT

2 r::d—=<0x_EDéD"-‘262,’EBCEFT:DH_CEiml:'_=Ex: ExceptionAddresa=<400E8T00,

=<423065504/0x15030520>
n[11=<T7404568/0xT0ECL1E>

=4 20EE04E DnICE4E0

4 [SVN-Rew=T20) [(4594) r::d-=<Dx_EDGD'-'QEQ,"EBCEFT:DH_CEiml:'_=Ex:=F.i
ion[0]=<423065504/0x10030520>
n[1]1=<T404546// 0xTOECO4>
n[2]=<20EE24E//0x2CEE2E>

enlnforma
onInforma
onlnforma

5 {4554] cod =<0x_ED£D"-‘262,’EBCEFT:DH_CEiml:'_=Ex.:=F
ionInformation[0]=<423065504/0x19930520>
onInforma = T4048544, 0xTOECO0>
onlnforma n[2]=<23EE57 6/ 0x3CHETOS

[ T20] (4594) code=<0x=E0ED7263/EXCEFTICN CSimpleExc

ionInformation[0]=<429065504/0x19530520x
onInforma = T40456E, 0T OECLIES>

ExceptionAddresa=<400E8T00,

ExceptionAddresa=<400E8T00,

oniddresa=<400EE7 00,

oniddresa=<400EE7 00,

oniddreaa=<00147CDE>,

HumberFaramssera=<ir,

HumberFaramstera=<ir,

HumberFaramstera=<ir,

HumberFaramstera=<ir,

HumberFarams

HumberFaramss

HumberFarams

HumberFarams

HumberParamscers=<3s,

Humb=rParamscers=<3>,

HumberParamscers=<3s,

Humb=rParams

HumberParam=t

Hurb=rParames=ra=<dy,

Hurb=rParames=ra=<dy,

HumberFaramssera=<ir,

HumberFaramssera=<ir,

Figure 248: Menu Miscellaneous / Exceptions

Data that is used internally.

Humb=rFaramscars=<2>,

HumbezFarames

HumberFaramst:

ionflaga=<lr

ionFlags=<ir

Excepsionflaga=<1r

Excepsionflaga=<1r

ionFlags=<i>

ionFlags=<i>

ionFlags=<i>

ionFlags=<i>

Exce:

Excapsionflags=s1>

Excaptionflags=tls

=xa=<Ir,

Excapsionflags=s1>

laga=sis

ionFlags=<is

ionFlags=<is

Exce:

ionFlags=<is

ionflaga=<lr

ionflaga=<lr

Excaptionflaga=s0>

ionflags=<0r

sionFlags=<0>
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9 Faults

9.1
9.1.1

Fault settings

JA Fault messages

JA Fault messages

Access Line

1

o oo Nf@Eu ok wN

#
= = o
[ I - S I

#* #
e TR TR S S T S TR & B (VI 1 S T
W om s o s W N oD

(==J e e - S w T O« = 1 D e B w1 e o B 1w B i w i v
W =
[=] [=2]

31

Designation
Current messages
Accumulated msgs

Value
A98-8 Inval.act.key
M54-0 Calibr. lock

No. of alarms 2
No. of warnings o
No. of notes 2
Computer fault

Notes

Fault ackn. flag |U |

Current messages

A93-6 USZ timeout

Q=0 fault suppress.

Redundant GQ
AG21 clear text
message counter
First alarm

Last alarm

First warning
Last warning

AS57-8 Param.Attack

15

19-09-2019 11:46:41
19-09-2019 11:46:41
DD-MM-YYYY hh:mm:ss
DD-MM-YYYY hh:mm:ss

Alarm contact mode|| Realtime output v
Warn contact mode |Realtime output Vv

Elongation time |5

Collective msg.

00000001

Error simulation |—‘I

Time confirmation
Bits flux control
Vm-Alarm

Error quit contact

19-09-2019 11:46:41

0030
0
OFF

Src error quit ctc OFF hd

| Enter || Cancel || Load defaults || Refresh |

Unit Variable
actErr
cumeErr
alarmAnz
warnAnz
hinweisAnz
rechnerErr
hinweis
errorQuit
actErr 2
quiKSMode
ersGBHOGE
errklar

errChgCnt
ez _alarm

Iz_alarm
eZ_warn
lz_warn

alarmMod
warnMod
s elongktk
hex sammel
simErr
quitZeit
hex spoeth
midVBErr

ktkEquit
kzoEquit

Figure 249: Menu JA Fault messages

The coordinate JAO1 Current messages shows all pending (active) messages in 2-
second intervals. JA02 Accumulated msgs shows all messages since the last ac-

knowledgment.

JAO06 defines whether computer errors are displayed as alarms or warnings. Analo-
gously, JA07 allows for the setting of whether notices are displayed as notices or

warnings.

JA11 (de-/) activates fault suppression for flow rate = zero (Q = 0 m3*/h) The coordinate
JA12 can be used to trigger the output of a warning or an indication if the preadjust-

Manual
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ed substitute value is used instead of the "real" gas quality value. The behavior of the
corresponding contact can be changed with JA22 and JA23.

Real-time = as before
Elongated = the elongation time can be adjusted in JA24 335
Sustain = the message must be deleted manually

In coordinate JA28 Bits flux control, all faults are investigated according to logical
associations and displayed as collective alarms in register 474 (and 9118) in a spe-
cial bit.

Bit 0: Delta P alarms -
Bit 1: Gas composition alarms

Bit 2: Temperature alarms

Bit 3: Pressure alarms

Bit 4: Alarms associated with the volume

Bit 5: Alarms associated with the volume at measurement conditions

Warning and alarm messages can be acknowledged with a contact input. The
assignment takes place in coordinate JA31.

Manual ERZ 2000-NG - EN09 - October, 11" 2023



9 Faults RMG

9.1.2 JB Message register

1B Message registers
Access Line Designation Value Unit Variable
D 1 Message 0...13 0000 hex errBTab0i
D z Message 16...31 0000 hex eorBTabd2
336 D 3 Message 32...47 0000 hex errBTab03
o 4 Messzge 48...62 0000 hex errBTab04
D 5 Messzge 64...79 0000 hex errBTab0S
D & Message 80...35 0000 hex errBTab0é
D 7 Message 96..111 0000 hex errBTab07
D g Message 112..127 0000 hex ecrBTab0g
D ] Message 128..143 0800 hex errBTab02
D 10 Message 144..159 0000 hex errBTabid
o 11 Message 160..173 0000 hex errBTabiil
D 12 Messags 176..191 0000 hex errBTabl2
D 13 Message 192..207 0000 hex errBTabi3
D 14 Message 208..223 0000 hex errBTabid
] 13 Message 224..23%9 0000 hex eorBTabls
D 156 Message 240..255 0000 hex errBTabié
o 17 Message 256..271 0800 hex errBTabil?
D 12 Message 272..287 0000 hex errBTablg
D 19 Messags 288..303 0000 hex errBTabig
D 20 Message 304..319 0000 hex errBTab20
D 21 Message 320..333 0000 hex errBTabZil
D 22 Message 336..351 0000 hex errBTabZ?
D 23 Message 352..367 0000 hex errBTab23
o 24 Message 268..282 0000 hex errBTab24
D 23 Message 384..339 0000 hex errBTab2s
D 26 Message 400..415 0000 hex errBTab2é
D 27 Message 416..431 0000 hex errBTabZ27
D 28 Message 432..447 0000 hex eorBTab2i
D 29  Message 448..463 0000 hex errBTab29
o 30 Message 464..479 0000 hex errBTab20
O 31 Message 480..433 0000 hex errBTab31
D 32 Message 496..511 0000 hex errBTab32
D 33 Message 512..527 0000 hex errBTabz3
D 34 Message 328..543 0000 hex errBTab34
D 33 Message 344..559 0000 hex errBTabZs
D 35 Message 560..575 0000 hex errBTab3s
o 37 Message 376..591 0000 hex errBTab2?
D 38 Message 392..607 0000 hex errBTab38
D 39 Message 608..623 0000 hex errBTab39
D 40 Message 624..639 0002 hex errBTab40
D 41 Message 640..655 0000 hex emrBTab4i
D 42 Message 656..671 0000 hex errBTab42
D 43 Message 672..587 0000 hex errBTab43
O 44 Messags 688..7032 0000 hex errBTab44
D 43 Message 704..719 0000 hex errBTab4s
D 46 Message 720..733 0000 hex errBTab4é
D 47 Message 736..751 0000 hex errBTab47
D 48 Message 752..767 0000 hex errBTab48
D 49 Message 758..783 0000 hex errBTab43
o 30 Message 784..799 0000 hex errBTabS0
B 31 Message type Passve v errBTMad

| Enter || Cancal || Load defaults || Refresh |

Figure 250: Menu JB Message register

Manual ERZ 2000-NG - ENO09 -October, 11" 2023



RMG

9 Faults

If coordinate JB51 Message type is set to "passive", the error bits transmitted via
Modbus remain at 1 until they are acknowledged manually.

If coordinate JB51 is set to "active", the error bits transmitted via Modbus remain at 1
for as long as the fault is pending (this corresponds to the blinking of the LED on the

front panel of the ERZ2000-NG)

Coordinates JB01 to JB50 show the assigned message numbers. The meaning of
the messages is provided in the Documentation menu.

9.1.3 CJ GlA-Bit table

JC GIA-bit table

Access Line Designation

[n} 1 Message 0...15

(] 2 Message 16...31
[} 3 Message 32...47
[n} 4 Message 48...63
[n} 3 Message 64...79
[n} =1 Message 80...53
[n} 7 Message 96..111
[n} g Message 112..127
[n} = Message 128..143
[n} 10 Message 144..139
(] 11 Message 160..1735
[} 12 Message 176..191
[n} 12 Message 192..207
[n} 14 Message 208..223
[n} 15 Message 224..239
[n} 156 Message 240..233
[n} 17 Message 256..271
[n} 18 Message 272..287
[n} 19 Message 288..303
(] 20 Message 304..319

Refresh

0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0002 hex
0020 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex

Value Unit Variable

rgBTab0l
rgBTab02
raBTab03
raBTabo4
raBTab0s
raBTabis
raBTab0y
rgBETab0s
raBTabos
rgBTabig
rgBTabil
rgBTabi2
rgBTabi3
rgBETabl4
rgBTabls
rgBTabis
rqgBTabi7
rgBETabig
rgBTabis
rgBTab20

Figure 251: Menu JC GIA bit table
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9.1.4 JD Debugging

1D Debugging
Access Line Designation Value Unit Variable
B 1  Software debug Mo buggy

338 D 2 Debugging code 19007 buggyCode
(] 3 Debug.time stamp 27-09-2018 16:57:34 buggyTime
(] 4 Debug counter 10 bugayAnz
(] 20 Cl:Modbus-telegr. u] MEC1hits
O 21  C2:Medbus-telegr. u] MbCZhits
] 22  C3:Medbus-telegr. [u] MbC2hits
[n} 23  IP:Modbus-telegr. 621521 MEIPhits
O 29 DSG trace traceDSHS
D 30 DSFG nodas u] nodes
D 40 free RAM parcent 26.074 % ramfresparc
B 41 Warn limit RAM [ 5.000 |9  ramfreeWGwu
D 42 total RAM 65114112 Bytes ramTotal
D 43 fres RAM 16977920 Bytes ramfresfAvail
D 44  free RAM min. 16523264 Bytes rfaMn
O 45  free RAM max. 23035904 Bytes daMx
(] 46 canHash 1312 Bytes canHash
(] 47  memory DEFG 0 Bytes dsfgAlloc
(] 48  memory HTHML 0 Bytes anmrkAlloc
O 43  active dialogue Messages actDialog
O 50 Sub: overview System sublsbersi
O 51 Sub: funktions Fraeze subFunktic
(] 52 description 1 actDialog pame_long_1
D 52 multipurpose value 1 7 gp long 1
D 54 description 2 sublUebearsi name long 2
(] 535 multipurpose value 2 [ gp long 2
(] 56 description 3 subFunktio name long 3
(] 57 multipurpose value 3 7 gp long 3
(] 38 description 4 name_long_4
O 53 multipurpose value 4 u] ge_long 4
O E0  description 5 name long 5
B 61 multipurpose value 5 |D | gp long 5
(] 62 description & name long &
B 63 multipurpose value 6 ||:' | gp long &
(] 64 description 7 name long 7
B 65 multipurpose value 7 |D | gp long 7
D E6& description 2 name long 8
Q E7 data exchange testing |D | pyDataExc
O E8  description d 1 name d 1
(] £9 multipurpose d 1 0.000 gp double 1
[n} 83 erzlnitStat GUI_INITIALIZED erzlnitStat

| Enter || Cancel || Load defauhs || Refresh |

Figure 252: Menu JD Debugging
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9.1.5 ON Extra messages
ON Extra messages

Access Line

@ 0 @0 O @ @ @O ® ® ®O®©® ® W OO ® @ OO O WO ® ® WO ®©® ® ®©® O

39

Designation Value
Message 1 value OFF

Message 1 source
Message 1 effect

Message 1 text [Special message test ]

Message 2 value OFF

Message 2 source
Message 2 effect
Message 2 text |msg2 ]
Message 2 value OFF

Message 3 source
Message 3 effect
Message 3 text [msg3 ]
Message 4 value OFF

Message 4 source
Message 4 effect
Message 4 text [msg4 ]
Message 5 value OFF

Message 5 source
Message 5 effect
Message 5 text |msgS ]
Message 6 value OFF

Message 6 source
Message 6 effect
Message 6 text [msgB ]
Message 7 value OFF

Message 7 source
Message 7 effect
Message 7 text [msg7 ]
Message 8 value OFF

Message 8 source
Message 8 effect

Message 8 text |msg8 |

| Enter || Cancel || Load defauhs || Refresh |

Unit Variable

ktkMsg1
kzoMsqg1l
virkMsg1l
bxtMsg1l

ktkMsq2

kzoMsq2
wrkMsg2
bxtMsq2

ktkMsqg3
kzoMsq3
wirkMsg3
ExtMsq3

ktkMsg4
kzoMsg4
wrkMsqgd
ExtMsg4d

ktkMsq5
kzoMsq5
virkMsgS
txtMsgS

ktkMsg6&
kzoMsq6
wirkMsg6
bxtMsgb

ktkMsq7
kzoMsq7

txtMsq7
ktkMsq8
kzoMsg8
virkMsq8
btMsq8

Figure 253: Menu ON Extra messages

A free contact input can be adjusted in coordinate ON02 Message 1 source in order
to generate an application-specific message with the content of coordinate ON04

Message 1 text (e.g. "Special message test") independently of the contact status. In
the process, it must be defined for each message whether the message is a notice, a

warning or an alarm.

The message status "on" or "off" is displayed under coordinate ON01 Message 1
value. Whether a free contact input is available can be read and changed in NT Con-

tact inputs.
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340

BEEE——

Ik
1y

=== === —[—=I]1-!
O O O n 0 n - V A
- V A - V A o & —
0 & — o & — 3 T s
5 T = 3 O = o s o
Q -E Y Q s o -3 S 3
35 3 38 3 w |2 |2
m 3 o 3 = =12 1=
= 0 = o 2 = ol 3
3 = 3 3 = _3 S 3 °
= 3 : - 3 S

9.2 Error table

zunlng Short text Long text

o
Fault Valence Input No fault reported
number enabled forQ=0

AN

4W 004
5W 00-5
6 H 00-9

Temperature below lower warning limit
Temperature exceeds upper warning limit
Inconsistent parameterization, temperature

11 W 01-4
12 W 01-5
13 H

VOS temperature below lower warning limit
VOS temperature exceeds upper warning limit
Inconsistent parameterization, VOS temperature

o
w
©

gl | [ | Pt | [ | Bl | | [ e

18 W 02-4 Density transmitter temperature below lower warning limit Yes Yes
19 W 02-5 Density transmitter temperature exceeds upper warning limit Yes Yes
20 H 02-9 Inconsistent parameterization, density transmitter temperature No No

25 W 03-4 Pa<l.warn.lim. Absolute pressure below lower warning limit 2 Yes Yes
26 W 03-5

Absolute pressure exceeds upper warning limit 2 Yes Yes
No

32 W 04-4 sd<l.warn.limit Standard density below lower warning limit Yes

33 W 04-5 sd>up.warn.lim. Standard density exceeds upper warning limit Yes Yes
34 W 04-6 Vo warning Vo failure, effect of fault: warning Yes No
35 H 04-7 HW pulse comp. Hardware pulse comparison has taken effect Yes Yes
36 W 04-8 Run deviation Quantitative comparison for synchronous run has taken effect Yes No
37 H 04-9 sd param.error Inconsistent parameterization, standard density No
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42 W 05-4 R<l.warn.lim. Density below lower warning limit 2 Yes Yes
43 W 05-5 R>up.warn.lim. Density exceeds upper warning limit 2 Yes Yes
45 W 05-7 Acc.puls.>max. Too many temporarily stored pulses with open calibration lock 2 No No

47 H 05-9 R param.error Inconsistent parameterization, density No No

52 W 06-4 Hs<l.warn.lim. Superior calorific value below lower warning limit
53 W 06-5 Hs>up.warn.lim. Superior calorific value exceeds upper warning limit
54 H Inconsistent parameterization, superior calorific value

II ||||
~ P 3 ~ ~ . 5 ~ ~
| 1| Bl | [ | el [ | [ Bl [ | [ Bl | [ | Bl |

< <
m O
n un
< <
™ ™
n un

o
o
O
=2
o

=<
(]
7]

Carbon dioxide below lower warning limit
Carbon dioxide exceeds upper warning limit
Inconsistent parameterization, carbon dioxide

z <
° Q

66 W 08-4 VSM below lower warning limit Yes
67 W 08-5 VSM exceeds upper warning limit Yes
68 H 08-9 Inconsistent parameterization, VSM No

Hs param.error
CO2<l.warn.lim.
CO2>up.warn.lim.
CO2 param.error
VSM<l.warn.lim.
VSM>up.warn.lim.
VSM param.error
H2<l.warn.lim.
H2>up.warn.lim.
H2 param.error
Def. channel 1
Def. channel 2

=< z < < z < < =

73 W 09-4 Hydrogen below lower warning limit Yes

74 W 09-5 Hydrogen exceeds upper warning limit Yes Yes
75 H 09-9 Inconsistent parameterization, hydrogen No No
76 W 10-8 Channel 1 failed No No
77 W 10-9 Channel 2 failed No No
78 W Start-up>max Meter start-up time too long Yes No
79 W Slow-down>max Meter slow-down time too long

(S

T

= O
IIII-<

(0]

)

=2

o

84 W 12-4 VSB below lower warning limit Yes Yes
85 W 12-5 VSB exceeds upper warning limit Yes Yes
86 H 12-9 Inconsistent parameterization, VSB No

< < <
nu u n
= B
= E =
3 T =
m-sm
.333
o =
=12 1=
25 E
a3 2

No
87A No
S 88A Yes
89A Yes
o0 AT Yes
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91 W 13-4 Pg<l.warn.lim. Gauge pressure below lower warning limit 2 Yes Yes
92 W 13-5 Pg>up.warn.lim. Gauge pressure exceeds upper warning limit 2 Yes Yes
93 H 13-9 Pg param.error Inconsistent parameterization, gauge pressure

o
=2
o

N
T
N

98 W N2<l.warn.lim. Nitrogen below lower warning limit Yes Yes
99 W 19-5 N2>up.warn.lim. Nitrogen exceeds upper warning limit Yes Yes
100 H 19-9 N2 param.error Inconsistent parameterization, nitrogen No No
101 H 30-0 Malloc error Dynamic memory allocation error No No
102 H 31-9 CAN fault CAN bus malfunction
103 H 32-0 CAN overflow CAN bus overflow No No

[ [ ] Gdladiebl | [lclmlaliodled | | | [
=2
o
=2
o

106 H 32-3 GC syntax GC communications disturbed No No
107 H 32-4 GC comm. GC communications disturbed No No
108 H 32-5 Overheating Device is overheated No No
109 H 32-6 Undercooling Device is undercooled No No

118 H 40-1 old totalizer Totalizer directly before setting of new value 1 No No
119 H 40-2 new totalizer Totalizer directly after setting of new value No No
---—_I--
121 H 42-1 RTC defective Real time clock is defective 2 No No
---—_I--
123 H 45-0 I1 inp.param. Current input 1 parameterization error 2

124 H 45-1 12 inp.param. Current input 2 parameterization error 2 No No
125 H 45-2 I3 inp.param. Current input 3 parameterization error 2 No No
126 H 45-3 14 inp.param. Current input 4 parameterization error 2 No No
127 H 45-4 I5 inp.param. Current input 5 parameterization error 2 No No
128 H 45-5 16 inp.param. Current input 6 parameterization error 2 No No
129 H 45-6 17 inp.param. Current input 7 parameterization error 2 No No
130 H 45-7 I8 inp.param. Current input 8 parameterization error 2 No No
131 H 45-8 PT1 inp.param. Resistance input 1 parameterization error 2 No No
132 H 45-9 PT2 inp.param. Resistance input 2 parameterization error 2 No No
133 H 46-0 Cont.param.error Parameterization of contact input, double seizing 1 No No
134 H 46-1 Vo defective Vo transmitter shows unexpected behavior 2 No No
135 H 46-2 Vo timeout No more signal from Vo transmitter 2 No No
136 H 46-3 Vo protocol Vo protocol error 2 No No
137 H 46-4 Deleted pulses Stored pulses were deleted 1 No No
138 H 46-5 19 inp.param. Current input 9 parameterization error 2 No No
139 H 46-6 110 inp.param. Current input 10 parameterization error 2 No No
140 H 46-7 I11 inp.param. Current input 11 parameterization error 2 No No
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141 H 46-8 112 inp.param. Current input 12 parameterization error 2 No No
142 W 47-0 Qmc<Il.warn.lim. Flow rate at base conditions below lower warning limit 2 Yes No
143 W 47-1 Qm>up.warn.lim. Flow rate at measurement conditions exceeds upper warning limit 2 Yes No
144W  47-2  Qme<l.warn.lim. Corrected flow rate at measurement conditions below lower 2 Yes No

warning limit
145 W 47-3 Qmc>up.warn.lim. Corre_cted_ flpw rate at measurement conditions exceeds upper 2 Yes No

warning limit
146 W 47-4 Qb<l.warn.lim. Volumetric flow rate at base conditions below lower warning limit 2 Yes No 343
147 W 47-5 Qb>up.warn.lim. X:Jiutmetrlc flow rate at base conditions exceeds upper warning 2 Yes No
148 W 47-6 Qe<l.warn.lim. Energy flow rate below lower warning limit 2 Yes No
149 W 47-7 Qe>up.warn.lim. Energy flow rate exceeds upper warning limit 2 Yes No
150 W 47-8 Qms<l.warn.lim. Mass flow rate below lower warning limit 2 Yes No
151 W 47-9 Qms>up.warn.lim. Mass flow rate exceeds upper warning limit 2 Yes
153 H 48-1 Def.modem Modem is defective or switched off No No
155 H 48-3 PT1 open circ. Resistance measurement 1 shows open circuit 2 No No
156 H 48-4 PT2 open circ. Resistance measurement 2 shows open circuit 2 No No
158 H 48-6 PT3 inp.param. Resistance input 3 parameterization error 2 No No
159 H 48-7 PT4 inp.param. Resistance input 4 parameterization error 2 No No

Bus identification for remote data transmission has not exactly
12 characters

Remote data transmission identification has not exactly
16 characters

181 W 52-4

w
c
(%]
—
O
A
\%
-
N

182 W 52-5

A
O
_|
5
v}
A
\
Y
(o))
HEEEE
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187 M 54-3 Red.GQM active Redundant gas quality measurement active 2 No No
188 W 54-4 GQM1 failure Gas quality measurement 1 failure 2 No No
189 W 54-5 GQM2 failure Gas quality measurement 2 failure 2 No No
190 W 54-6 sd GQM1 fail. Loss of standard density (GQM1) 2 No No
191 W 54-7 sd GQM2 fail. Loss of standard density (GQM2) 2 No No
192 W 54-8 Hs GQM1 fail. Loss of superior calorific value (GQM1) 2 No No
344 193 W 54-9 Hs GQM2 fail. Loss of superior calorific value (GQM2) 2 No No
194 W 55-0 CO2 GQML1 fail. Loss of carbon dioxide (GQM1) 2 No No
195 W 55-1 C0O2 GQM2 fail. Loss of carbon dioxide (GQM2) 2 No No
196 W 55-2 H2 GQM1 fail. Loss of hydrogen (GQM1) 2 No No
197 W 55-3 H2 GQM2 fail. Loss of hydrogen (GQM2) 2 No No
198 W 55-4 N2 GQM1 fail. Loss of nitrogen (GQM1) 2 No No
199 W 55-5 N2 GQM2 fail. Loss of nitrogen (GQM2) 2 No No
200 W 55-6 VOS<>theory VOS deviation between measurement and theory 2 No No
201 W 55-8 rd GQM1 fail. Loss of relative density (GQM1) 2 No No
202 W 55-9 rd GQM2 fail. Loss of relative density (GQM?2) 2 No No
203 A(R) 56-0 Chan. 1 fault Pulse counting channel 1 implausible 1 No No
204 A(R) 56-1 Chan. 2 fault Pulse counting channel 2 implausible 1 No No
205 A 56-2 Tc/Tb comb. Tc/Tb combination not permitted 1 No No
206 H 56-3 CAN check CAN bus plausibilization 1 No No
207 H 56-4 Service request Service staff urgently required 1 No No
208 H 56-5 Old time Time immediately before time adjustment 1 No No
209 H 56-6 New time Time immediately after time adjustment 1 No No
210 A(R) 56-7 Power OFF Supply voltage failure 1 No No
211 A(R) 56-8 Chan. 3 fault Pulse counting channel 3 implausible 1 No No
212 A(R) 56-9 Chan. 4 fault Pulse counting channel 4 implausible 1 No No
213 H 57-0 HF param.error Inconsistent parameterization, HF 1 No No
214 W 58-0 Path 1 loss Path 1 loss 1 No No
215 W 58-1 Path 2 loss Path 2 loss 1 No No
216 W 58-2 Path 3 loss Path 3 loss 1 No No
217 W 58-3 Path 4 loss Path 4 loss 1 No No
218 W 58-4 Path 5 loss Path 5 loss 1 No No
219 W 58-5 Path 6 loss Path 6 loss 1 No No
220 W 58-6 Path 7 loss Path 7 loss 1 No No
221 W 58-7 Path 8 loss Path 8 loss 1 No No
222 W 60-0 Ethane<l.warn.lim. Ethane below lower warning limit 2 Yes Yes
223 W 60-1 Ethane>up.warn.lim. Ethane exceeds upper warning limit 2 Yes Yes
224 W 60-2 C3H8<Il.warn.lim. Propane below lower warning limit 2 Yes Yes
225 W 60-3 C3H8>up.war.lim. Propane exceeds upper warning limit 2 Yes Yes
226 W 60-4 N-C4<l.warn.lim. N-butane below lower warning limit 2 Yes Yes
227 W 60-5 N-C4>up.warn.lim. N-butane exceeds upper warning limit 2 Yes Yes
228 W 60-6 I-C4<l.warn.lim. I-butane below lower warning limit 2 Yes Yes
229 W 60-7 I-C4>up.warn.lim. I-butane exceeds upper warning limit 2 Yes Yes
230 W 60-8 N-C5<l.warn.lim. N-pentane below lower warning limit 2 Yes Yes
231 W 60-9 N-C5>up.warn.lim. N-pentane exceeds upper warning limit 2 Yes Yes
232 W 61-0 I-C5<l.warn.lim. I-pentane below lower warning limit 2 Yes Yes
233 W 61-1 I-C5>up.warn.lim. I-pentane exceeds upper warning limit 2 Yes Yes
234 W 61-2 NeoC5<l.warn.lim. Neo-pentane below lower warning limit 2 Yes Yes
235 W 61-3 NeoC5>up.warn.lim. Neo-pentane exceeds upper warning limit 2 Yes Yes
236 W 61-4 Hexane<l.warn.lim. Hexane below lower warning limit 2 Yes Yes
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278 A
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61-5
61-6
61-7
61-8
61-9
62-0
62-1
62-2
62-3
62-4
62-5
62-6
62-7
62-8
62-9
63-0
63-1
63-2
63-3
63-4
63-5
63-6
63-7
63-8
63-9
64-0
64-1
64-2
64-3
64-4
64-5
64-6
64-7
64-8
64-9
65-0
65-1
65-2
65-3
65-4
65-5
65-6
65-7
65-8
65-9
66-0
66-1
66-2
66-3
66-4

Hexane>up.warn.lim.

Heptane<l.warn.lim.

Heptane>up.war.lim.

Octane<l.warn.lim.

Octane>up.warn.lim.

Nonane<Il.warn.lim.

Nonane>up.warn.lim.

Decane<l.warn.lim.

Decane>up.warn.lim.

H2S<l.warn.lim.
H2S>up.warn.lim.
H20<Il.warn.lim.
H20>up.warn.lim.
He<l.warn.lim.
He>up.warn.lim.
02<l.warn.lim.
O2>up.warn.lim.
CO<l.warn.lim.
CO>up.warn.lim.
Ethene<l.warn.lim.
Ethene>up.warn.lim.
C3H6<Il.warn.lim.
C3H6>up.war.lim.
Ar<l.warn.lim.
Ar>up.warn.lim.
RMGB missing
RMGB param.err.
DSfG param.err.
TCP/IP fault

buggy software
file system

DSfG unex. char
DSfG overflow
DSfG checksum
DSfG broadcast
DSfG broadc ign
DSfG busterm.
Restart archive
EAV1 failed
EAV1<l.warn.lim.
EAV1>up.warn.lim.
sd failure 2IV
EAV1 fail. 2IV
EAV?2 failed
EAV2<l.warn.lim.
EAV2>up.warn.lim.
EAV?2 fail. 21V
EAV3 failed
EAV3<l.warn.lim.
EAV3>up.warn.lim.

Hexane exceeds upper warning limit

Heptane below lower warning limit

Heptane exceeds upper warning limit

Octane below lower warning limit

Octane exceeds upper warning limit

Nonane below lower warning limit

Nonane exceeds upper warning limit

Decane below lower warning limit

Decane exceeds upper warning limit

Hydrogen sulphide below lower warning limit
Hydrogen sulphide exceeds upper warning limit
Water below lower warning limit

Water exceeds upper warning limit

Helium below lower warning limit

Helium exceeds upper warning limit

Oxygen below lower warning limit

Oxygen exceeds upper warning limit

Carbon monoxide below lower warning limit
Carbon monoxide exceeds upper warning limit
Ethene below lower warning limit

Ethene exceeds upper warning limit

Propene below lower warning limit

Propene exceeds upper warning limit

Argon below lower warning limit

Argon exceeds upper warning limit

connection lost, RMG-Bus

Inconsistent parameterization, RMG-Bus
Inconsistent parameterization, DSfG

can't initialize TCP/IP sockets

low grade software code detected

file system unexpected behavior

DSfG: unexpected characters

DSfG: buffer overflow

DSfG: checksum incorrect

DSfG: checksum incorrect broadcast telegram
DSfG: broadcast telegram ignored

DSfG: missing bus termination

Restart archive after cleaning

Extra analog value 1 first input value failed
Extra analog value 1 below lower warning limit
Extra analog value 1 exceeds upper warning limit
Standard density, second input value failed
Extra analog value 1 second input value failed
Extra analog value 2 first input value failed
Extra analog value 2 below lower warning limit
Extra analog value 2 exceeds upper warning limit
Extra analog value 2 second input value failed
Extra analog value 3 first input value failed
Extra analog value 3 below lower warning limit
Extra analog value 3 exceeds upper warning limit
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9 Faults RMG

287 W 66-5 EAV3 fail. 2IV Extra analog value 3 second input value failed 2 No No
288 W 66-6 EAV4 failed Extra analog value 4 first input value failed 2 No No
289 W 66-7 EAV4<l.warn.lim. Extra analog value 4 below lower warning limit 2 No No
290 W 66-8 EAV4>up.warn.lim. Extra analog value 4 exceeds upper warning limit 2 No No
291 W 66-9 EAV4 fail. 2IV Extra analog value 4 second input value failed 2 No No
292 W 67-0 EAVS failed Extra analog value 5 first input value failed 2 No No
346 293 W 67-1 EAV5<l.warn.lim. Extra analog value 5 below lower warning limit 2 No No
294 W 67-2 EAV5>up.warn.lim. Extra analog value 5 exceeds upper warning limit 2 No No
295 W 67-3 EAVS fail. 2IV Extra analog value 5 second input value failed 2 No No
296 W 67-4 EAV6 failed Extra analog value 6 first input value failed 2 No No
297 W 67-5 EAV6<Il.warn.lim. Extra analog value 6 below lower warning limit 2 No No
298 W 67-6 EAV6>up.warn.lim. Extra analog value 6 exceeds upper warning limit 2 No No
299 W 67-7 EAV6 fail. 2IV Extra analog value 6 second input value failed 2 No No
300 W 67-8 EAV7 failed Extra analog value 7 first input value failed 2 No No
301 W 67-9 EAV7<l.warn.lim. Extra analog value 7 below lower warning limit 2 No No
302 W 68-0 EAV7>up.warn.lim. Extra analog value 7 exceeds upper warning limit 2 No No
303 W 68-1 EAV7 fail. 2IV Extra analog value 7 second input value failed 2 No No
304 W 68-2 EAVS failed Extra analog value 8 first input value failed 2 No No
305 W 68-3 EAV8<Il.warn.lim. Extra analog value 8 below lower warning limit 2 No No
306 W 68-4 EAV8>up.warn.lim. Extra analog value 8 exceeds upper warning limit 2 No No
307 W 68-5 EAVS fail. 21V Extra analog value 8 second input value failed 2 No No
308 W 70-0 Pulse 1 >max Pulse output 1 overflow 2 Yes No
309 W 70-1 Pulse 2 >max Pulse output 2 overflow 2 Yes No
310 W 70-2 Pulse 3 >max Pulse output 3 overflow 2 Yes No
311 W 70-3 Pulse 4 >max Pulse output 4 overflow 2 Yes No
312 W 70-6 I1 outp.<min Current output 1 below minimum 2 Yes No
313 W 70-7 12 outp.<min Current output 2 below minimum 2 Yes No
314 W 70-8 13 outp.<min Current output 3 below minimum 2 Yes No
315 W 70-9 14 outp.<min Current output 4 below minimum 2 Yes No
316 W 71-0 I1 outp.>max Current output 1 exceeds maximum 2 Yes No
317 W 71-1 12 outp.>max Current output 2 exceeds maximum 2 Yes No
318 W 71-2 I3 outp.>max Current output 3 exceeds maximum 2 Yes No
319 W 71-3 14 outp.>max Current output 4 exceeds maximum 2 Yes No
320 A(R) 71-4 NMA ADC Namur module A analog/digital-converter 1 No No
321 A(R) 71-5 NMA overload Namur module A overload 1 No No
322 A(R) 71-6 NMA OC PT100 Namur module A open circuit PT100 1 No No
323 A(R) 71-7 NMA OC mainch. Namur module A open circuit main channel 1 No No
324 A(R) 71-8 NMA OC ref.ch. Namur module A open circuit reference channel 1 No No
325 A(R) 71-9 NMA OC ENCO Namur module A open circuit ENCO 1 No No
326 A(R) 72-0 NMB ADC Namur module B analog/digital-converter 1 No No
327 A(R) 72-1 NMB overload Namur module B overload 1 No No
328 A(R) 72-2 NMB OC PT100 Namur module B open circuit PT100 1 No No
329 A(R) 72-3 NMB OC Messk. Namur module B open circuit main channel 1 No No
330 A(R) 72-4 NMB OC Vgl.k. Namur module B open circuit reference channel 1 No No
331 A(R) 72-5 NMB OC ENCO Namur module B open circuit ENCO 1 No No
332 H 73-0 I1 outp.param. Current output 1 parameterization error 1 No No
333 H 73-1 12 outp.param. Current output 2 parameterization error 1 No No
334 H 73-2 13 outp.param. Current output 3 parameterization error 1 No No
335 H 73-3 14 outp.param. Current output 4 parameterization error 1 No No
336 H 74-0 K1 outp.param. Contact output 1 parameterization error 1 No No
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337 H 74-1 K2 outp.param. Contact output 2 parameterization error 1 No No
338 H 74-2 K3 outp.param. Contact output 3 parameterization error 1 No No
339 H 74-3 K4 outp.param. Contact output 4 parameterization error 1 No No
340 H 74-4 K5 outp.param. Contact output 5 parameterization error 1 No No
341 H 74-5 K6 outp.param. Contact output 6 parameterization error 1 No No
342 H 74-6 K7 outp.param. Contact output 7 parameterization error 1 No No
343 H 74-7 K8 outp.param. Contact output 8 parameterization error 1 No No 347
344 W 75-0 t>Sd corr.time Sd calibration time exceeded 2 Yes No e
345 W 75-1 Sd corr signal Sd input signal fault, calibration unit 2 Yes No
346 W 75-2 Sd corr>perm.(W) Sd correction value out of permitted range 2 Yes No
347 W 75-3 t>Hs corr.time Hs calibration time exceeded 2 Yes No
348 W 75-4 Hscorr signal Hs input signal fault, calibration unit 2 Yes No
349 W 75-5 Hscorr>perm.(W) Hs correction value formation out of permitted range 2 Yes No
350 H 76-0 Mod. 1A false Module 1A assembly implausible 2 No No
351 H 76-1 Mod. 1B false Module 1B assembly implausible 2 No No
352 H 76-2 Mod. 2A false Module 2A assembly implausible 2 No No
353 H 76-3 Mod. 2B false Module 2B assembly implausible 2 No No
354 H 76-4 Mod. 3A false Module 3A assembly implausible 2 No No
355 H 76-5 Mod. 3B false Module 3B assembly implausible 2 No No
356 A 77-0 DPL(I<3mA) delta-Pcell 1 currentlower3mA 2 No No
357 A 77-1 DP2(I<3mA)  delta-Pcell 2 currentlower3mA 2 No No
358A  77-2  DP3(I<3mA)  delta-Pcell 3currentlower3mA 2 No No
359 A 77-3 Betaillegal ~illegal diameter ratio orifice/ppe 2 No No
'360A  77-4 DPifalure  delta-Pcellfailure 2 No No
'361A  77-5 DP2fallure  delta-Pcell2failure 2 No No
'362A  77-6 DP3falure  delta-Pcell 3failure 2 No No
'363A  77-7 DP>max.  delta-Pbigger maximum 2 No No
364 H 77-8 DP's incoherent delta-P team play of cells is not harmonious 2 No Yes
365 H 77-9 HART-Corr>max. Maximum permitted HART-Correction out of range 2 No No
366 H 78-0 DP1-Corr denied Zero point correction for DP1 not accepted 1 No No
367 H 78-1 G486 violated DVGW G486 (1/3-rule) violated. Gas is incompatible with GERG 2 No Yes
368A 782 GQMlist  GQMistisfaut 2 No No

373 W 78-7 flow in close

374 W 78-8 FC-BIOS old

375 H 78-9 HART1 status

376 H 79-0 HART2 status

377 H 79-1 HART3 status

378 H 79-2 HART4 status

379 H 79-3 HARTS5 status

380 H 79-4 HART®6 status

381 H 79-5 HART9 status

382 H 79-6 HART10 status

383 H 79-7 HART11 status

384 H 79-8 HART12 status
385A 800 dkvk>max.
386A  80-1 IGMSVinvalid

Flow in closed pipe

Flow computer bios version is to old
HART 1 status reports trouble
HART 2 status reports trouble
HART 3 status reports trouble
HART 4 status reports trouble
HART 5 status reports trouble
HART 6 status reports trouble
HART 9 status reports trouble
HART 10 status reports trouble
HART 11 status reports trouble
HART 12 status reports trouble

..HHHHHHHHHHHN
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9 Faults RMG

387 A 80-2 Path failure >max Number of path failure's greater than allowed 2 No No
388 H 80-3 AGA8<>range AGAS8 range violation 2 No No
389 A 80-4 Eta loss Loss of viscosity 2 Yes No
390 A 80-5 Eta<l.alarm lim. Viscosity below lower alarm limit 2 Yes Yes
391 A 80-6 Eta>up.alarm lim. Viscosity exceeds upper alarm limit 2 Yes Yes
392 W 80-7 Eta<l.warn.lim. Viscosity below lower warning limit 2 Yes Yes
348 393 W 80-8 Eta>up.warn.lim. Viscosity exceeds upper warning limit 2 Yes Yes
394 H 80-9 Eta param.error Inconsistent parameterization, viscosity 1 No No
395 A 81-0 Eta jump Viscosity gradient exceeds maximum 2 Yes Yes
396 W 81-1 Path 1 measure Path 1 measurement quality less as demanded 2 No Yes
397 W 81-2 Path 2 measure Path 2 measurement quality less as demanded 2 No Yes
398 W 81-3 Path 3 measure Path 3 measurement quality less as demanded 2 No Yes
399 W 81-4 Path 4 measure Path 4 measurement quality less as demanded 2 No Yes
400 W 81-5 Path 5 measure Path 5 measurement quality less as demanded 2 No Yes
401 W 81-6 Path 6 measure Path 6 measurement quality less as demanded 2 No Yes
402 W 81-7 Path 7 measure Path 7 measurement quality less as demanded 2 No Yes
403 W 81-8 Path 8 measure Path 8 measurement quality less as demanded 2 No Yes
404 W 81-9 Path 1 comm. Path 1 communication quality less as demanded 2 No Yes
405 W 82-0 Path 2 comm. Path 2 communication quality less as demanded 2 No Yes
406 W 82-1 Path 3 comm. Path 3 communication quality less as demanded 2 No Yes
407 W 82-2 Path 4 comm. Path 4 communication quality less as demanded 2 No Yes
408 W 82-3 Path 5 comm. Path 5 communication quality less as demanded 2 No Yes
409 W 82-4 Path 6 comm. Path 6 communication quality less as demanded 2 No Yes
410 W 82-5 Path 7 comm. Path 7 communication quality less as demanded 2 No Yes
411 W 82-6 Path 8 comm. Path 8 communication quality less as demanded 2 No Yes
412 H 82-7 Path 1 VOS Path 1 VOS implausible 2 No Yes
413 H 82-8 Path 2 VOS Path 2 VOS implausible 2 No Yes
414 H 82-9 Path 3 VOS Path 3 VOS implausible 2 No Yes
415 H 83-0 Path 4 VOS Path 4 VOS implausible 2 No Yes
416 H 83-1 Path 5 VOS Path 5 VOS implausible 2 No Yes
417 H 83-2 Path 6 VOS Path 6 VOS implausible 2 No Yes
418 H 83-3 Path 7 VOS Path 7 VOS implausible 2 No Yes
419 H 83-4 Path 8 VOS Path 8 VOS implausible 2 No Yes
420 H 83-5 GQM uncomplete Main/Reference-GQM via Modbus is uncomplete 2 No Yes
421 A 83-6 HFX miss.pulses Counter main channel (HFX) malfunction 2 No No
422 A 83-7 HFY miss.pulses Counter reference channel (HFY) malfunction 2 No No
423 A 84-0 Kpp loss Loss of isentropic coefficient 2 Yes No
424 A 84-1 Kpp<l.alarm lim. Isentropic coefficient below lower alarm limit 2 Yes Yes
425 A 84-2 Kpp>up.alarm lim. Isentropic coefficient exceeds upper alarm limit 2 Yes Yes
426 W 84-3 Kpp<l.warn.lim. Isentropic coefficient below lower warning limit 2 Yes Yes
427 W 84-4 Kpp>up.warn.lim. Isentropic coefficient exceeds upper warning limit 2 Yes Yes
428 H 84-5 Kpp param.error Inconsistent parameterization, isentropic coefficient 1 No No
429 A 84-6 Kpp jump Isentropic coefficient gradient exceeds maximum 2 Yes Yes
430 H 85-0 Sondermeldungl Otto Extra hint 1 with changeable short text 2 No No
431 H 85-1 msg2 Extra hint 2 with changeable short text 2 No No
432 H 85-2 msg3 Extra hint 3 with changeable short text 2 No No
433 H 85-3 msg4 Extra hint 4 with changeable short text 2 No No
434 H 85-4 msg5 Extra hint 5 with changeable short text 2 No No
435 H 85-5 msg6 Extra hint 6 with changeable short text 2 No No
436 H 85-6 msg7 Extra hint 7 with changeable short text 2 No No
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437 H 85-7 msg8 Extra hint 8 with changeable short text 2 No No
438 W 86-0 Special message test Extra warning 1 with changeable short text 2 No No
439 W 86-1 msg2 Extra warning 2 with changeable short text 2 No No
440 W 86-2 msg3 Extra warning 3 with changeable short text 2 No No
441 W 86-3 msg4 Extra warning 4 with changeable short text 2 No No
442 W 86-4 msg5 Extra warning 5 with changeable short text 2 No No
443 W 86-5 msg6 Extra warning 6 with changeable short text 2 No No
444 W 86-6 msg7 Extra warning 7 with changeable short text 2 No No
445 W 86-7 msg8 Extra warning 8 with changeable short text 2 No No
454 H 88-0 param.ignored Parameterization ignored 1 No No
455 H 88-1 LCD-Type/Speech Language setting not possible with this LCD-type 1 No No
459 W 89-3 JTC<Il.warn.lim. Joule-Thomson coefficient below lower warning limit 2 Yes Yes
460 W 89-4 JTC>up.warn.lim Joule-Thomson coefficient exceeds upper warning limit 2 Yes Yes
461 H 89-5 JTC param.error Inconsistent parameterization, Joule-Thomson coefficient 1 No No
464 H 89-8 HART-Ver. old Software version HART-card is to old 1 No No
465 H 89-9 EXI-Ver. old Software version EXI-card is to old 1 No No

349
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350 493 H 93-1 Hscorr>perm.(N) Ongoing Hs correction value formation out of permitted range 2 Yes No
494 H 93-2 Sd corr>perm.(N) Ongoing Sd correction value formation out of permitted range 2 Yes No
495 H 93-3 Function test A function test is running at the moment 2 No No
496 H 93-4 USZ implaus. USZ transmitter, implausible protocol data 2 No No

497 A 93-5 USZalarm  USZtransmitter signalizesanalarm 2 No No
——— 498A  93-6 USZtimeout Nomoresignal from USZ transmitter 2 No No
499 H 93-7 Vol implaus. USZ totalizer for Vol shows implausible behavior 1 No No
500 H 93-8 Vo2 implaus. USZ totalizer for Vo2 shows implausible behavior 1 No No
501 H 93-9 VolD implaus. USZ totalizer for Vo1D shows implausible behavior 1 No No
502 H 94-0 Vo2D implaus. USZ totalizer for Vo2D shows implausible behavior 1 No No
503 H 94-1 Time sync.para. Parameterization of time synchronization implausible 2 No No
504 AR) 94-2 I9failure  Current measurement9faled 2 No No
'505A(R) 94-3 I10fallure ~  Current measurement1Ofaled 2 No No
506 A(R) 94-4  Iilfallure ~  Current measurementiifaled 2 No No
507 A(R) 94-5 Ii2fallure ~ Current measurement12faled 2 No No
508 A(R) 94-6  PT3failure ~  Resistance measurement3failed 2 No No
509 A(R) 947  PT4fallure ~ Resistance measurement4failed 2 No No
510 AR) 95-0  Math.problem  Mathematicalerror 1 Yes No
511A 951 Corruptcode  corruptcodedetected 1 No No
512A 952 Alarmvolume  hard-wired contact of volume transmitter shows alarm 2 No No
513 W 95-3 Warning volume hard-wired contact of volume transmitter shows warning 2 No No
514 W 95-4 Time sync fail Time synchronization failed 1 No No
515 H 95-5 Net time error Net time error 1 No No
516 A(R) 95-6  HARTY failure ~ HART Qinputfaled 2 No No
517 A(R) 95-7  HART1Ofailure ~  HART 10inputfailed 2 No No

524 W 96-4 rd<l.warn.lim. Relative density below lower warning limit 2 Yes Yes
525 W 96-5 rd>up.warn.lim. Relative density exceeds upper warning limit 2 Yes Yes
526 H 96-6 rd param.error Inconsistent parameterization, relative density 1 No No
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537 A 977 N2GCalarm  GCreports loss of nittogen 2 Yes No
538A 97-8 H2GCalarm  GCreports loss of hydrogen 2 Yes No
539A 979 Beattiealarm  Beattie&Bridgeman iteration is running amok 2 Yes Yes
540 W 98-4 CH4<l.warn.lim. Methane below lower warning limit 2 Yes Yes
541 W 98-5 CH4>up.warn.lim. Methane exceeds upper warning limit 2 Yes Yes

544 H 99-1 TCP after boot Changed TCP configuration: restart is necessary 1 No No
545 H 99-4 Adjusted float Floating point parameter adjusted to floating-point notation 1 No No

547 W 99-6 C fac.comp. Conversion factor is not plausible 2 Yes No

550 W 99-9 Comp.<>AGA 8 Components exceed AGA limits 2 Yes Yes
551 H 59-0 T<>T-tandem T maximum permitted deviation to tandem partner out of range 1 Yes Yes
552 H 59-1 P<>P-tandem P maximum permitted deviation to tandem partner out of range 1 Yes Yes
553 H 59-2 Vb<>Vb-Tandem Vb maximum permitted deviation to tandem partner out of range 1 Yes Yes
554 H 59-3 Vm<>Vm-Tandem Vm maximum permitted deviation to tandem partner out of range 1 Yes Yes
555) | 59-4 DP2-Corr denied Zero point correction for DP2 not accepted 1 No No
556 H 59-5 DP3-Corr denied Zero point correction for DP3 not accepted 1 No No
557 W 88-2 Signature error Problems with signature 1 No No
558 W 88-3 2.std.cnd.illegl Illegal use of second base conditions (not AGA8DC92) 1 No No
559 H 59-6 C6+ distribution Illegal weigths for C6+ distribution 2 No No
560 H 57-1 Qu param. Parameter inconsistent flow 2 No No
561 W 57-2 Memory RAM less RAM 2 No No
562 W 57-3 Memory SDCard less memory on SD-Card 2 No No
563 H 57-4 http parameter http strange parameter (Port != 80) 1 No No
564 H 57-5 MAC ETH2 Reboot required, Eth2 MAC has changed 2 No No

568 W 57-9 FilesysWarn noncritical WinCE file system error 1 No No
570 H 58-9 Service mode Service mode is active 1 No No
572 H 40-3 C6 conflict Serial interface C6 protocol in conflict 2 No No
573 H 40-4 C7 conflict Serial interface C7 protocol in conflict 2 No No
574 W 34-0 Ho<>Ho0-1S06976 Calorific value no match with ISO6976 2 No No
575 W 34-1 Rn<>Rn-IS06976 Standard density no match with ISO6976 2 No No

351

Manual ERZ 2000-NG - ENO9 - October, 11" 2023



Appendix RMG

Appendix

A.1 Second PT100

A second resistance input is available as an alternative to
current outputs 7 and 8!

Installation
« Remove the housing cover.

e The hardware, the base circuit board, must be configured with Strips X23 / X45
(in Figure 254: ERZ2000-NG printed circuit board left rear in the device, be-
tween module slot 1 and 2).

X23 |/ X45

S E PP rr T R e

s bl

Front panel

Figure 254: ERZ2000-NG printed circuit board

¢ Install soldering bridge circuit board with the correct orientation. The text
for a second PT 100 must be on the head when viewing the soldering bridge
circuit board from the front panel.

Rear wall
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PT100-1 PT100-1 and -2
X48 Ly X

353

ONONOCIIONONG.
ONONOCIIONONE.
ONONCIIONONG®
OO OO0 O

X47 8Y

e PT100 connection:

PT100-1: X5-7,8,9,

10
PT100-2: X6-7,8,9,10

¢ Measurement parameterization:

El Configuration

S 1 No.resist.meas.ch. 2 rNumber
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A.2 Special case of revision with orifice flow meter

If the coordinate ED01 Revision mode is switched from "Operation" to "Revision"
in menu E Mode, submenu ED Access, it is possible to follow the measurement
values of the pressure cells during the check of the individual delta-p cells in

GZ Orifice function key. The corresponding current inputs of the cells are dis-
played in menu AP diff.pressure.

Therefore, during the check of a delta-p cell, the entire range can be monitored
from O to max. value.

There are 2 revision modes:

"Revision" Standard function, activated by menu.
To be used for tests with series connection.
Totalizers run and are identified in the archive.
Output pulses are stopped

"Revision via contact"  Standard function, activated by external contact.
To be used for tests with series connection.
Totalizers run and are identified in the archive.
Output pulses are stopped.
The contact input to be used can be selected as ac-
cess to the parameter in ED12 Source revision ctc.

Coordinates ED13 total. in revision, ED14 Temp. at revision and ED15 Pres-
sure at revision define the behavior of the ERZ2000-NG during the revision:

If the totalizers stop during the revision, "At rest" must be selected in ED13. If
pressure or temperature should remain at the last valid temperature during a revi-
sion, "retained value" must be selected in ED14 and ED15.
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A3 Linking extra counter with pulse output

Example: Extra counter 1 with pulse output 2

JL | 355

1 pulse

\ 4

NT Contactinput1 X7-1,2

I _

1 pulse

OO Extra counter 1

»| 0001 Input pulses x 0010 Weighting = OO008 Integer part
(e.g. 10)

JUuuuuuyuuuL

10 pulses

MG Pulse output 2

MG19 Transit = Extra counter 1
MG10 Measurement value assignment = Transit
»| 0008 Integer part /| MG13 Pulse value MGO01 Pulse counter

(e.g. 2)

JUUUuUL

l 5 pulses

There is no special operating mode for activation of special counters.
They are supplied via the corresponding contact inputs and are active
when a control evaluation is parameterized unequal to zero and pulses
arrive at the input.
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A4 Linking control totalizer with pulse output

Example: Control totalizer 1 (volume pulse) with pulse output 2

oo Ut |

1000 pulses

A 4

NL Frequency input1X8-7,8

Juul_ JuL

1000 pulses

Control counter 1
NLO3 Input pulses 1 x NL10 Weighting = NL08 Integer part

\ 4

(e.g. 0.01)
10 pulses
MG Pulse output 2
MG19 Transit = Control counter 1
MG10 Assignm.meas.val. = Transit
»| NLO8 Integer part / MG13 Pulse value = MGO01 Pulse counter
(e.g. 2)

l 5 pulses

There is no special operating mode for activation of extra totalizers. They
are supplied via the corresponding contact inputs and are active when a
control evaluation is parameterized unequal to zero and pulses arrive at
the input.
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A.5 Test functions

Functions for testing the device are provided in menu F Test. The following menus
are available:

FA Control panel, FB On-the-fly calibration, FC Freeze, FD Computing cycle,
FE Calibration sd/Hs, FF Function test, FG Hardware test, FJ File system and
FK Boole functions.

.A.5.1 FA Control panel
i i E I I

Access Line Designation Value Unit Variable
I 1 Calibration lock 1 Eschalter

I 2 counter touchscreen 205 touchoount
I 3 counter home key 0 homecount
B 4 refrash climate cab. |'|':| |5 klimarefresh

| Enter || Cancal || Load defauls || Fafrash |

Figure 255: Menu FA Testing the control panel of the ERZ2000-NG

FA 01 Calibration lock

Signals the status of the calibration switch on the front panel
0: closed
1: open

FAO2 counter touchscreen
Indicates how often the screen was touched.

FAO03 counter home key
Indicates how often the HOME key was actuated.

FA04 refresh climate cab.
The time setting here determines the scroll-down interval of the display. This is

only provided for the factory testing of a brand-new device in the climate cabi-
net.

357
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.A.5.2 FB On-the-fly calibration
EB On-the-fly calibration

Access Line Designation Value Unit Variable

O 2 Uncorr.vol.meas. 0000 m32 feliu

D 3 Corr.vol.meas. 0000 m3 fevlk

D 4 Vaol. at base cond. .0000 *100 m2 felVin

D 5 Quantity of enargy 0000 MWh feE

D 3 Mass 0000 *100 kg feM

] 7 Time L0000 s feT
Refrash

Figure 256: Menu FB On-the-fly calibration

The menu displays the values triggered in chapter 2.5.5.2 On-the-fly calibration.

A.5.3 FC Freeze

EC Freeze

Access Line  Designation Valua Unit Variable
O 1 Time last freeze 27-059-2018 15:00:00 fr=Time

o z Freeze contact OFF ktkFreeze
B 3 Freeze mode frzMode

B 4 Freeze interval |3|] | s frzIntarval
B 5 Source freeze cont. kzoFreszs

| Enter || Cancel || Load defaults || Refresh |

Frozen values
Freeze now, then show results

Figure 257: Menu FC Freeze

The menu displays the values triggered in chapter2.5.5.5 Freeze.
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.A.5.4 FD Corrector cycle

Access Line Designation Value Unit Variable
D 1 Cycle duration 0.0345 = Zyldus
] 2 Program cycles 29 1/s Zyklen
] 3 Cycle counter 28405277 cycho

Figure 258: Menu FD Corrector circle

FDO02 Program cycles shows the number of computer cycles per second (33 cy-

cles per second in this case).

.A.5.5 FF Function test under running conditions
- | - liti

Value Unit Variable

Access Line Designation

1 Revision status
2 Time stamp 1
3 Time stamp 2
4 Time stamp 3
3 Time stamp 4
& Revision run
7 Pre/post run
g Delay

=

10  Partners entity

At rest
[01-01-1970 01-00:00 |

[01-01-1970 01-00:00 |
[01-01-1970 01-00-00 |
(01-01-1870 01:00-00 |
[1200 |s
(60 |s
[1 |s

Partners address

[Flow comp. entity |

11 Code 1 of partner 5339 |
12  Code 2 of partner 5333 |

(]
Q
Q
Q
Q
Q
Q
Q
B
B
C
C
|

Enter || Cancel || schedule || Refresh |

Result of function test

revSiat
revStampl
revStamp2
revStamp3
revStampd
revPrf
reviorilach
revDelay

Figure 259: Menu FC Function test under running conditions

Similar to the DSfG revision, there are 4 time points that define the beginning, the
interval and the end of a data recording. If the first time point is reached, the flow
computer starts the data recording automatically, determines the mean values,
etc. until the next time point and stops the recording at the last time point. A direct
start can take place manually via the keyboard. For this purpose, select Test <6>
and the cursor down to the chapter Revision and then start with the Status func-

tion with the Enter key.
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The results are labeled in archives 11, 12 and 13 with the DSfG designations. The
operating program (browser) with laptop is a better option and can be read in plain
text.

Setting time points:

360 e FFO06 Revision run defines the duration of the test

e FFO07 Pre/post run defines the wait time between the start time and testing
time and between the testing time end and stop time.

o FFO08 Delay defines the start delay.

_ "schedule" under the menu enables definition of time specifications in advance at
the click of a mouse before uploading by pressing the "Register" button on the
ERZ2000-NG. The time of the connected PC us used as a basis for the prepara-
tion/after-run and testing time. In order to ensure that the time settings correspond
to the real time, the PC time and ERZ time must be synchronized in advance. A
daylight savings time delay of one hour is adjusted automatically and does not
have to be corrected.

With coordinates FF09 Partners address and FF10 Partner entity, it is possible
to transfer the time points for the defined operating point test in totalizers with se-
ries connection to a second ERZ2000-NG (in the series) and thus achieve a syn-
chronized testing process. The transmission takes place via DSfG bus.
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A.5.6 FG Hardware test

EG Hardware test

Access Line Designation

Y 1 Active

I 2 Alarm contact

I 3 Warning contact

I 4 Contact output

O 7 Poveer LED

D g Fun LED

[n} = Warning LED

(] 10 Alarm LED

D 13 HFX test totalizer

O 14 HFY test totalizer

D 15 HFX-HFY diff.

I 16 Frequency input 1 -= NLO1
I 17 Frequency input 2 -> NMO1
I 18 Frequency input 3 -> NNO1
I 19 Frequency input 4 -= NO0O]
I 20  Frequency input 5 -= NPO1
I 21 Frequency input & -= NOO1
I 22  Frequency input 7 -= NRO1
I 23  Frequency input & -= NS01
I 24  Cwurrent input 1 -= NAO1

I 23  Cwurrent input 2 -= NBO1

I 26 Current input 3 ->= NCO1

I 27  Current input 4 -> NDO1

I 28 Cwurrent input 5 -= MEOL

I 29  Cwurrent input 6 -= NFEO1

I 30 Cwurrent input 7 -=> NGO1

I 31 Cwurrent input 8 -= NHO1

I 32 Current input 9 -= NUO1

I 33 Cwurrent input 10 -= NVD1

I 34 Cwurrent input 11 -= NWO1
I 353 Current input 12 -= MNX0O1

I 36 Inside temperature -> ALO1
I 37 Resistance 1 ->= NIO1

I 38 Resistance 2 ->= N101

I 39 Resistance 3 ->= NYD1

I 40 Resistance 4 -= NZ01

I 41 Contact input

5 43 Testing aid

Value Unit
Mo
1
o
O0FE hex
Flashes
OFF
OFF
Flashes
0 pulses
0 pulses
0 pulses
0.0000 Hz
0.0000 Hz
0.0000 Hz
0.0000 Hz
0.0000 Hz
0.0000 Hz
0.0000 Hz
0.0000 Hz
0.00253 maA
0. 0000 maA
00000 ma
0.0000 maA
0.0000 maA
0.0000 ma
0.0000 maA
0.0000 maA
0.6261 mA
1.1215 mA
0, 0000 maA
00000 ma
35.9 &C
0.00 Ohm
0.07 Ohm
136.59 Ohm
0.07 Ohm
00FF hax
OFF

Variable

Figure 260: Menu FG Hardware test

In normal operation and/or during the measurement, "no" is activated in coordinate
FGO01 Active. "yes" is selected during a hardware test or a simulation. The display
test is initiated with coordinates FG05 and FG06 (not shown here). Coordinates
FGO02 Alarm contact to FG09 Warning LED show the statuses of the LEDs and
the alarm, warning and contact outputs in a simulation. FG13 HFX-Test totalizer
to FG 15 HFX-HFY-diff. display — if available — the already issued and counted
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pulses and the difference of measuring and comparison channels. In FG16
Frequency input 1 bis FG23 Frequency input 8, the primary measurement
values of the frequency inputs are shown; FG24 Current input 1 to FG35 Current
input 12 show the primary measurement values of the current inputs. FG36
Internal temperature shows the internal temperature of the ERZ2000-NG. FG37
Resistance 1 to FG40 Resistance 4 specify the primary measurements of the
resistance inputs (for the temperature measurement). FG43 Testing aid shows
the binary pattern of the contact inputs.

This provides a possibility of testing all inputs / outputs of the device:

If Menu FG Hardware test is set to "not active" (FG01 to "no"), the current statuses
of the display, LEDs and signal inputs and outputs are displayed by scrolling. If the
menu is set to "active" (FG01 to "yes"), the displayed inputs and/or outputs are
influenced by the scrolling.

For example, the alarm contacts are activated,and the current output are set to
fixed values: Current output 1 to 10mA, 2 to 11mA, 3 to 12mA, 4 to 13mA; the
pulse outputs are switched: Pulse output 1 with 1 pulse/sec., 2 with 2 pulses/sec.,
3 with 3 pulses/sec., 4 with 4 pulses/sec.

A.5.7 FJ File system

El File system

Access Line  Designation Value Unit Variable
(] 1 percent free memo 58.260 % dspace
B 2 min. capacity warn | 5.000 | = A= WGy
] 3 total memory 3521.8 MByte cfTotal

O 4 available memory 3857.5 MByte cffvail

| Enter || Cancel || Load defaubs || Refresh |

Figure 261: Menu FJ File system

The following specifications relate to the internal SD memory card.
e Percent free

Indicates the percentage of total available memory capacity that is still availa-
ble.

e Warning free

Defines the warning limit for capacity shortage.
 Memory total

Indicates the maximum memory capacity of the SD card.
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e Memory free

Indicates how much memory capacity is still free.

.A.5.8

10
17
13
13
20
21
22
23
24
25
25
27
28
23
20

Refresh

Lo I o o o e o o o o Y I o o O e

Figure 262: Menu FK Boole function

FK Boole function
EK Boole functions

Access Line Designation Value Unit

Morm. function
New warning
MNewi alarm
Mew second
Mew second 30
New minute
Mew hour

Mew day

Mew gas day
Mew maonth
Mew gas month
New year

New gas year
Parameter flag
Mew kay

1

Lo O e T o I o N o Y e Y O o I e Y o I I o Y o

Variable
isMormi
ZykNewWarm
zykNewAlarm
zykNewSec
zykNewSec30
zykMewMin
zvkMNewHour
ZykNewDay
zykMewGasDay
zykNewMonth
zykMewGasMon
zykNewYaar
zvkNewGasy
ZvkNewPar
ZvkNewkey

The values of the parameters of the truth functions are displayed in this menu.
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Manual ERZ 2000-NG - ENO9 - October, 11" 2023



RMG

Appendix

B) Updating software

Software in the following refers to the firmware running on the ERZ2000-NG.

A Caution

364

A change or update of the software is not necessary without consulting
with the RMG service department!

Have this change or update carried out by the RMG service department.

A Caution

For the installation of a new software the removal of seals is necessary,
whereby the ERZ2000-NG and its operation immediately lose any approval
under custody transfer law.

As further explained below, after successful installation of the software,
the versions must be checked against the checksums on the base of the
current approval, i.e. the approval must correspond to the EC type plate.

For a new legal for custody transfer it is necessary to reattach seals,
which may only be done by a licensed official!!

B.1 Advance information

The main components of the device software are:

e The Flow Computer BIOS.

o The application with a special part, the calibration core.

Each part is identified by:

o Version number

e« Checksum

o Time stamp (date and time of creation)

An SD memory card that is inserted at the bottom left behind the front panel con-
tains files in the subdirectory \Bin for the Flow Computer BIOS and the application,
e.g..

\Bin\ERZ2000NG.exe (application)

\Bin\F2_007.mot (Flow Computer BIOS)
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When the device is switched off, the SD card can be removed in order to inspect
and edit it on an external PC with a card reader. When switching on the device,
the application file is read by the SD card and executed under Windows CE (oper-
ating system kernel). A new flow computer BIOS must be installed from the SD
card to the internal flash memory with a special procedure. Then the BIOS is ac-
tive!

B.2 Software identification
There are various options for determining version number, checksum and time
stamp of the software parts:

o When switching on the device

A few seconds after the device is switched on, the version numbers of BIOS
and the application appear on the bottom right of the display under the green
area.

There is no specification for the calibration core here.

« In the coordinate system, in menu EJ Software identification, see Figure 10:
Menu EJ Software identification.

The option can be used on the touch screen under the menu "Functions”, sub-
menu "Type plate" (chapter 2.5.5.3 Type plate) or using the web browser.

EG ID display

Access Line Designation Value Unit Variable
Family ERZ 2000-NG
Type ERZ 2004

A= 1 Device RMG Messtechnik gerTyps

Oofficial kernel
Version 1.8
A= 2 Official kernel Checksum c075 ekTyps
16-09-2019 15:14:47

Application
Version 1.8.0
A= 3 Application Checksum FOCD apTyps

16-09-2019 15:16:39

Flow computer BIOS
Version 2.008
A= 4  Flow computer BIOS Checksum 5AB5S fcbTyps
21-10-2014 15:03:38

WinCE kernel
PicoMOD6 V1.11
A= 5 WinCE kernel Jun 18 2012 kernelTyps
81455247

Start-up

365
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B.3 Updating software

The update takes place by copying the new software to the SD card in the device.

A Caution

o Use software prepared for the RMG server only!
« In doing so, you can ensure that archive content and device parame-
ters are not lost!

Required tools

o Phillips screwdriver

o Network cable

e PC with network access
e SD card reader

SD card removal

o Switch your measuring system to a safe state. If possible, discontinue the flow
through the flow computer, because there is no computing during the software
update and accumulating quantities are not measured.

o Switch off the ERZ2000-NG.

« Remove the four screws on the front panel and carefully pull it off.

ame Flow Computer System ERZ 2000-NG

| wert

'(‘Jhnurm“l.-sarnca | Details | F

A Masswerte
AC Gastemperatur
g AD Brennwert
Warning AE Normdichte
Fehler AF Dichteverhaltnis
Alarm AG Betriebsdichte
AH Dichtegebertemp.
Al VOS-Temperatur
Al Betr. Schallgeschw. "ﬂ

|

Vorgabewert 42,000
Warngrenze unten 14,000
‘Warngrenze oben 70,000

~o sl ey

e Remove the inserted SD card from the holder.
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SD card backup

e Backing of the entire SD card is highly recommended so that it is possible to
reactivate the old software. This can be necessary, for instance, if an error oc-
curs during the subsequent steps.

¢ Insert the SD card in a card reader.

o Copy the entire contents of the SD card to a separate backup directory on your
PC.

You should have received the software from the RMG service department.
The following required files should be loaded to the SD card to update the soft-
ware:

md>5.txt
version.txt

and the subdirectories

367

Manual ERZ 2000-NG - ENO9 - October, 11" 2023



RMG

Appendix

368

Please do not delete the files and directories on the SD!
Copy the new software completely to the SD.

The subdirectory \ERZ2000NG does not contain files for archive contents
and parameters. This will overwrite an existing installation without losing
any parameters or archives.

e Re-insert the SD card (push it in the slot until it engages).
o Re-install the front panel (= reverse order of removal of the front panel).
o Switch on the ERZ2000-NG.

« The ERZ2000-NG is reactivated with the new software with unchanged param-
eters and with the existing archives.

Enter activation key

Enter the activation key for the new software, which is provided under coordinate
EJ10 Enable. The activation key and the target CRC of the WinCe kernel can be
found in the approval documentation under “Identification”.

Checking BIOS

A BIOS update is usually not required since the same BIOS (2.008) has
been used for several years.

Exceptions are "old" ERZ2000-NG.

After the update, a new BIOS on the SD card is not automatically active. There-
fore, check the device BIOS to determine whether it should be updated and re-
installed if applicable; contact RMG customer service for information about the
latest BIOS version.
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B.4 Installing BIOS

Open the calibration switch

Prevent automatic resetting
o Activate coordinate EDO5 Service mode ("yes") in order to prevent an auto-
matic device reset (watchdog) during subsequent steps.

Close the application

e Click on the "Service" tab on the touch screen (chapter "2.6. Functions", sub-
menu "Service")

« Select and execute the "Exit program" function.

Start Windows Explorer

e Click on the "Start" button.

e Click on "Programs".

e Click on "Windows Explorer".

Start FlashloadCE

« "SDCard" (double-click)

e "TOOLS" (double-click)

e "FlashloadCE" (double-click)

Monitor the output window

o After the program start, messages that the COM3 and CAN-bus required for
flashing have been opened must appear:

,CAN opened successfully!
,COMa3: opened successfully!”

Start the bootloader
¢ Click on the menu item "Flash > Reset BIOS".

Monitor FlashloadCe

« A message that the connection between FlashloadCE and the bootloader was
established appears in the output window (to the right):

"Device is connected!"

369
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« Various information can be read in the status window (to the left), such as the
version of the bootloader.

Load flow computer BIOS

e Click on the menu item "File > Open".
o Select the BIOS file on the "SDCard" in the subdirectory "Bin".
Such files have the name extension ".mot", e.g. "F2_007.mot".

370

Then confirm the file selection with the "OK" button.

— Monitor the output window:
o The file is now checked for validity.
This takes a few seconds and the following message appears

"Scanning file. Please wait ..."

« If the file is valid, some information is displayed:
"Motorola file"
"Number of lines"
"Bytes to program”
"Checksum"

Delete flash memory
e Click on the menu item "Flash > Clear".

Monitor the output window:

o After the deletion process is successfully completed, a message that the flash
memory was deleted appears:

"Flash memory is blank"

Program the flash memory
e Click on the menu item "Flash > Program".

Monitor the output window:
e The following message appears
"Programming memory ..."
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with a progress indicator. It is possible that the bar makes large jumps. This on-
ly means that part of the flash memory does not have to be programmed.

e When the programming process is completed, the following message appears:
"Device programmed!"

The checksum must be cheeked as described in chapter "2.2 Checksum".

Activate new BIOS

¢ Click on the menu item "Flash > Make valid" in order to activate the now pro-
grammed and verified BIOS.

Attention: This step is important.

Monitor the output window
o The following message appear after the activation:
"Target has been made valid!"

Start the software
e Click on the menu item "Flash > Start target".

« A window appears in which the program start must be confirmed again with
"Yes". In this case, the entire ERZ2000 NG is restarted.

B.5 Activation after software update

There is an activation key for each software package, which
must be entered after a software update of the ERZ2000-NG.

The device calculates a checksum internally and compares it
fa with the key that has been entered. The ERZ2000-NG is only
ready for operation if the result of this comparison is positive.
If the activation key is missing or incorrect, the ERZ2000-NG
switches permanently to fault status and issues the alarm "A

98-8 Release missing". The computing functions are execut-
ed normally, but the disturbance totalizers run.

371
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C) Archive assignment, depth and identification
CA1 Archive groups

Multiple menus can be assigned to archives.

In order to display mean values for pressure, temperature, etc. in the ar-
chives or archive groups, a setting not equal to "off" must be selected for
the relevant measurement operating mode.

If a measurement input works in the "Random” operating mode, no entries
are created in the archives or log book when alarms are generated and de-
leted.
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.C.1.1  OA DSfG archive
OA DSIG archives
Access Line Designation Value Unit Variable
K 1 Std.query 1 Standard query stdabfl
K 2  Std.guery 2 Standard query stdabf2
D 3 Level FROM 2 4517 S52vion
8] 4 Level TO 2 13108 s52bis 373
K 5  Std.guery 3 Standard guery stdabf3 K 52 Std.guery Rl Standard query stdabfR1
[ &  Std.gquery 4 Standard query stdabf4 o 52  Level FROM R1 5 sR1von
D 7 Level FROM 4 4517 s4von o 54  Level TO R1 g sRibis
= E  Llevel TO 4 13108 =4bis K 55 Std.guery R2  Standard query stdabfR2
[ %  Std.gquery 3 Standard query stdabfs o 55 Level EROM R2 5 sR2Zvon
D 10 Lewvel FROM 5 1 55won D 57 Lewvel TO R2 g sR2his
D 11 Level TO 5 4836 s3bis K 58 Std.query R3  Standard query stdabfR3
[ 12 Std.query & Standard query stdabfie o 59  Level EROM R2 5 sR3von
(] 12  Level FROM & i sEwon D 60 Level TO R2 g sR3bis
D 14 Level TO B 6555 sobis K 61 Stdguery 9 Standard query stdabfa
K 15 Std.query 7 Standard query stdabfy o 62 Lewvel FROM 9 0 59von
o 16 Level FROM 7 1 s7von G 2 e T T g <9bis
D 17 Level TO7 5353 s7bis K &4 Std.query 11 Standard query stdabfll
K 18 Std.query 1s  Standard query  stdabfis o 65 Level FROM 11 0 siivon
K 19 Std.query 2a  Standard query stdabf2a o 66 Level TO 11 0 =11bis
D 20 Level FROM 2a 4517 sZavon K 67 Std.gquery 12 Standard query stdabf12
D 21 Level TO 2a 13108 s2abis D 68 Level FROM 12 0 slZvon
K 22 Stdguery 3a  Standard query  stdabfia o 62 Level TO 12 0 sizbis
K 23 Std.guery 4a  Standard query stdabfdz K 70 Std.query 13 Standard query stdabf13
D 24 Level FROM 4a 4917 s4avon D 71 Lewel EROM 12 0 513von
8] 25  Level TO 4a 13108 s4abis o 72 Level TO 12 o =13bis
K 26 Std.guery 53 Standard query stdabfSs K 73 Std.query 9b  Standard query stdabfob
[n] 27 Lewvel FROM Sa 1 SSawvon o 74  Level FROM Sb 1 =Shwon
D 28  Level TO 5a 4836 sdahis D 75 Level TO Sh 7400  sobhis
K 29 Std.guery 62 Standard query stdabfts K 76 Std.query 11b Standard query stdabf11b
o 30 Level FROM £a g ezt D 77 Level FROM 11b 1 s11bvon
o 31 Level TO €a R s6abis D 78 Level TO 11b 7400 s11bbis
K 32 Std.query 7a  Standard query stdabi7a K 79 Std.guery 12b  Standard query stdabfizb
D 33 Level FROM 7a E Sl Rk 5] B0 Level FROM 12b 1 s12bvon
o 34 Level TO 7a 6333 s7abis D Bl Level TO 12b 5394  si2bhic
K 35 Std.query 1b  Standard query  stdabfib B2 Std.guery 13b Standard query  stdabfi3b
K 36 Std.guery 2b  Standard query  stdabfib B2 Level FROM 13b 1 s13bvon
o 37 Level FROM 2b 4517 sZbvon D g4 Level TO 13hb 5354 513bhis
D 38 Level TO 2b 13108 s2bbis K B5 Std.query F1A Standard query stdabfF1a
K 39 Std.query 3b  Standard query stdabfsb 86 Std.guery F1IE  Standard query stdabfF18
K 40 Std.guery 4b  Standard query  stdabfab E7 Level FROM FiB 1157 sF1Bvon
D 41 Level FROM 4b 4917 s4bvon G 0 |l TE EE 9388 =F1Bkhis
D 42 Level TO 4b 13108 sbbis K 89 Std.query F2A  Standard query  stdabfeza
K S Sty it S vyl ey vkl N it | 30 Level FROM F24 1157  sF2Avon
D S S EEORIAE s s D 51 Level TO F24 9388 sF2Abis
D 45 LevelTO b EnE e K 52 Std.query F28 Standard query  stdabfF2e
K Lt et M S P S k| M SOTu Gl 93 Level FROM F2B 1187  sF2Bvon
8] 47  Lewvel FROM sb 1 sEbwon o 54  Level TO F2B 3388 SEPEhis
o 48  Level TO €b 8355 sebbis K 95 Std.guery F2C Standard query  stdabfF2C
K 49 Stdguery 7b  Standard query  stdabf7b 56  Level FROM F2C 1157 sF2Cvon
D 50  Level FROM 7b i D 57 Level TO F2C 5383 SEZChis
o 51 Level TO 7b 6553 s7bbis
K 52 Std.query R1  Standard query stdabfR1 RENS

Figure 263: Menu OA DSfG archive

Various DSfG parameters are displayed in menu OA DSfG archive strictly for di-
agnostic purposes.
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.C.1.2

OC Function

Access Line Designation Value Unit Variable
) 1 not available nichtDa
Refresh

Figure 264: Menu OC Function

Menu OC Function has only one single coordinate OC01 Not available. This
function coordinate is required for the handling of OU Free programmable ar-
chive. If an archive channel should not be used, it is assigned to OC01 Not avail-
able. Then, the channel appears in the archive and/or is no longer available. Ex-

ample:

Do not use Archive channel 7: OU16 Assignm. Channel 7 = OC01

.C1.3

OD Input values
0D Input values

Access Line

4
13
14
15
16
18
19
24
25
26
27
28
20

* 21
32
33
35
35
37
38
39
40
41
42
43
44
45

Refresh

OO O O D OO O O s e e e e e e e e e e e e

Designation
FCBios-cycles
Pulse comp. lina 1
Pulse comp. lina 2
Start-up line 1
Start-up line 2
Bass time-second
Base clock-second
Missing pulses
Base clock-HF1/2
Base clock-HFZ/4
Base time-HF1/2
Base time-HF3/4
IGM timer
IGM time slice

time slice

DP-Timer raw value 1896157252

Act. dp-current
dp current no.
dp qual. timer
Qm-Freq. rough
Qm-Freq. precis,
Qm trend rough
Pulse comp. ignor.
Qm rough
WVolume unit
Flow unit

VOS5 unit

Value Unit Variable
1542 Hz  fchloops
o hwPvgliz
Iv] hwPvgl34
No anlaufl2
Yes anlaufz4
1893071147 baseTimer
0.993195 s basaZvk
o pulsAusfall
1.000 s baseZ12
1.000 s baseZ34
1899978555 basaTimi12
1900107140 baseTim24
o igmTimer
0.000000 s igmTZyvk
1.000 s fleichZ
waTimer
Iv] aktabr
o sllabr
Os wgQCnt
0.0000 Hz  gquickf
0.0000 Hz  slowf
0 % gminsf
fes SUppress

0.000 m3/h gikflw

¥DzuEinh
gqDzuEinh

sDzuEinh

Figure 265: menu OD Input values
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Various DSfG parameters are displayed in menu OD Input values strictly for di-

agnostic purposes.

.C.1.4 OE Miscellaneous

OF Miscellaneous
Access Line Designation
D 1 relative density

I g State

A * 19 Counting check 1
A * 20 Counting check 2
[} 21  Receipt MODS20

I 22  Send M3Z OK

I 23 Send M3Z err

D 24 Receipt difference
I 25 Burst telegrams

Q 26 CAN burst

A * 27  Qm freq. main

A * 22 Qm freg. ref.

D 29 Roughness

O 30 Current coordinate
D 31 Current key

D 41 Status mom.values
(] 42  State

D 49 Aux, value string
D 50 Aux. value long

] 51 Last event

D 32 Time of last event
K 62 Magic number

K 63 magic number 2

D E7 Time of power fail
(] 68 power outage time
D 70 Copy gas vel. dir.1
o 71 Copy gas vol. dir.2
D 79 Moise

I B0 Power fail

D E1  Parameter flag

D 82 Msgs. at issue

D 23  cummulatad M=zgs.
A * 24 Checksum parameter
D 85 Used range

D 26 Used range

D B7 Used rangs

O g8 Used rangse

D 89 Used range

D 30 Used range

D 31 Used range

D %2 damaged EZD-Tag.
D 93 DSFG status

o 24  power of ten

D 92 Samples event/hour
D 39 Samples per hour

Value
0.5851
Offline
1805423
1805423
20488806
20488814
20
8
a
g |
0.0000
0.0000
1.00000
3045
16
Okay
At rest

a

5779

26-09-2018 14:25:00
47110815

11471580
19-09-2018 10:50:15
42

000000

000000

135

0

a

3

3

00000000

Sto

[ Ty = N e e e e Y e [ [ [ |

&ED
GBS

[ Enter || Cancel || Load defauls || Refresh |

Unit Variable

Hz
Hz

m3
m3

dvRn
dsfgState
before
after

canRovTg
canTrmOk
canTrmMok
canTrmDif

Figure 266: Menu OE Miscellaneous

375
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Various parameters are displayed in menu OE Miscellaneous strictly for diagnos-

tic purposes.

.C.1.5 OU Freely programmable archive

OU Free programmable archive

Access Line Designation Value Unit  Variable
B 1 Record cycle OFF hd fpagZyk
B 10 Assign.Channel 1 = ADD1  Edit k'Why/m3 fpagkl

B 11 Assign.Channel 2 = AED1 Edit kg/m3 fpagk2

B 12 Assign.Channel 3 = LE10 Edit m3 fpagk3

B 12 Assign.Channel 4 = LC0O4 Edit Mh fpagk4

B 14 Assign.Channel 5 = LCO1 Edit *¥100 m2 fpagkS

B 15 Assign.Channel & = OC01  Edit fpagke

B 16 Assign.Channel 7 = LE0O7 Edit m3 fpagk?

B 17 Assign.Channel 8 = LDO1  Edit *¥100 m3 fpagks

B 18 Assign.Channel 9 = LDM0O Edit m3 fpagks

B 19 Assign.Channel 10 = LEQ4 Edit Mwh fpagklD
B 20 Assign.Channel 11 = LEQ1 Edit *100 m3 fpagkll
B 21 Assign.Channel 12 = LE10 Edit m3 fpagkl2
B 22 Assign.Channel 13 = HE01 Edit kwr fpagkls
B 22 Assign.Channel 14 = HD01 Edit m3Z/h fpagkid
B 24  Assign.Channel 15 = HEQ1 Edit m2'h fpagkls
B 25 Assign.Channel 16 = ABD1 Edit MPa fpagklt
B 26 Assign.Channel 17 = ACD1 Edit K fpagkl?
B 27 Assign.Channel 18 = ADO1 Edit k'Why/m3 fpagkls
B 28 Assign.Channel 19 = AED1 Edit kg/m3 fpagkld
B 29 Assign.Channel 20 = AEQ1 Edit kag/m3 fpagkZl
(] 30 GO trigger Q0000000 hex gbhTrigger
o 31 GO trig. pattern 00000000 hax gbhTrgPatt

| Enter || Cancel || Load defaults || Refresh |

Figure 267: Menu OU Freely programmable archive

In order for the freely programmable archive to be detected when loading file as
archive group 15, an assignment not equal to "off" must be selected in coordinate
UOO01 Record cycle (e.g. "every minute").

If an archive channel should not be used, it is assigned to OC01 Not available
(see above). Then, Channel X = OCO01 and the corresponding channel X is not in
the archive and/or is not available.
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.C.1.6 OV Dialogs

OV Dialogs

Access Line Designation Value Unit Variable

] 1 dlgArchive Order-Mo digArchive

B 2 DlgFunctions 1 Drag indicator digFunktio

B 3 DlgFunctions 2 Time 1 digFunktiZ 377

B 4 DlgFunctions 3 Partner's addr. dlgFunktiz

B 5 dlgUebersi Analysis dlaUebersi

O 3 dlgCommon = dlgCommon

O 7 dlgFehler Status dlaFehler

D g dlgService Volume digService

D 9 dlgEditKoo Minimum value digEditKoo

] 10 dlgAnzeige Owerview dlgAnzeige

D 11 dlgwait WRONGBIOS dlgWait

B 12  dlgSrvCmd <please selact= dlgSrvCmd

] 12 DlgKeybMum 1 dlgKeybNum

D 14 DlgTrend INV_DT digTrend

Refrash

Figure 268: Menu OV Dialogs

Various archive views are displayed in menu OV Dialog texts for diagnostic pur-
poses.
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.C.1.7 OW Text for Browser
OW Texts for Browser

Access Line Designation Value

[n} 1 Meaning Bit pattern 0: Alarm
[n} 2 Accuracy test Pre rum
D 3 Group name A-M Measured values
[n} 4 Group name N-Z Inputs
[n} 3 access types Access
[n} =1 Data types 1 Cata type
o 7 Data types 2 doubls
[n} g Docu generation Line
O | helplina Text
O 10 Binary code control Medula
[n} 20 Diverse 3 Parameterization
O 21 Diverse 4 Load defaults
o 22 Diverse 5 settable under
O 23 Diverse & Modbus
(] 24 Diverse 7 Value (display)
D 235 Diverse & Overview
D 25 Diverse 9 Pictures
[n} 27  Diverse 10 Components
[n} 28 Diverse 11 Frozen values
(8] 29 Diverse 12 Parameter check
[n} 30 Diverse 13 region
[n} 31 Diverse 14 W-Meas. parameters

Refrash

Unit Variable

B

grpilamesi
grpiames2
BCCESSES
datatpl
datatp?

E

helpline
codechk

divers3
divers4
diverss

divers10
diversii
divers12

4

Figure 269: Menu OW Text for Browser

Various browser views are displayed in menu OW Text for Browser strictly for

diagnostic purposes.
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.C.1.8 OY special values DSfG
QY special values DSIG

Access Line  Designation Value Unit Variable
o 1  signed by DFU= 1 dfusign

] z signaed by device (1] dfuselel

O 3 signature method o dfuwerf

(8] 4 time expirad DO-MM-Y hhimm:ss expired

O 5 EADR of sender AbseEadr
() B Current entity myInst

O 7 Current address OFF myAdr

B &  Orig.doc. printer [0 | urbeldr

B | Diata memory |D | kByte speicher

B 10 Battery change  [14-03-2016 16:37:37 | TlBatt

(] 11 Billing 1 abrTypl

o 12 No. bill.modes 2 anzAMI

(] 12 EOS-algorthm 3 kalgol

o 14 Ewal. subst. val. 1} erwbldg

] 15 Ewal. subst, val. (1] enwbldl

[a] 16 Behaviour totaliz 1] verhHZWBE
(8] 17 Behaviour totaliz 1] werhHZWI
O 18 User lock o Bschalter
o 19 Hash value hex actHash

O Z0 Signature R hex sign R

(] Z1 Signature S hex sign_5S

(] 22 Number of paths 1] MNrofPath
(] 23 Signed archives 1 dfusign2

o 24  Archive line-by-line 1 arvzhy

[a] 31 Calorific valus 11.250 kWh/m32 hoCopy

(8] 32 standard density 0.75651 kg/m3 rhonCopy
D 32 Relative density 0.5549 dvCopy

D 34 GO trigger 00000000 hex gbhZTrigger
[n} 35 GQ trig. pattern 00000000 hex gbh2TrgPatt

379

| Enter || Cancal || Load defaulis || Refresh |

Figure 270: Menu OY OY special values DSfG

Various DSfG parameters are displayed in menu OY special values DSfG strictly
for diagnostic purposes.
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.C.1.9 OZ DSfG archive part 2
07 DS{G archives part2

Access Line Designation Value Unit Variable

K 1 Std.query 14a Standard gueary stdabfl4a
K 2  Std.query 14b Standard guery stdabfi4b
o 3 Level FROM 14b 1 s14bwon
o 4 Level T 14b 7 s14bbis
K 5 Std.query 15a Standard guery stdabfl15a
K 3 Std.query 15b  Standard guery stdabf15hb
(] 7 Lewvel FROM 15b i 51 5bwvon
(B] g Lewvel TO 15b 7 s15bbis
Refresh

Figure 271: Menu OZ DSfG archive part 2

Various DSfG parameters are displayed in menu OZ DSfG archive part 2 strictly
for diagnostic purposes.

.C.1.10 Archive groups

There are 24 different archive groups in which the specified values, including time stamp
(date and time) and ordinal numbers are specified.

Archive group 1: counters and measured values billing mode 1 Ordinal No. 13085 ... 13108

| Time stamp ||0r|‘lina| No."* Totalizer BM1 / Original totalizer”* Totalizer BM1 / Corr.vol.meas.”” Totalizer BM1 / Vol. at base mnd.lE
- - caafd /baag caagd/baae caahd/baaa
dd-mo-yyyy hh:mi:ss - m2 m3 *100 m3 I:
26-09-2018 18:00:00 [13085 111118 7810 C
[26-05-2018 19:00:00 |[12086 111118 7EE10 C
(26-09-2018 20:00:00 [13087 111118 76810 L
[26-05-2018 21:00:00 |12088 | [[t11118 |[Fes10 IC
[26-05-2018 22:00:00 12083 | [[t11118 [Fea10 IC
[26-09-2018 23:00:00 [12030 | [[t11118 [Fes1n IC
[27-09-2018 po:00:00 12091 | [[t11118 [Fes10 IC

T T 1~

Figure 272: Archive group 1

The channel status is specified with color-coding (black, gray, blue, , turquoise and
).
Channel status
® Okay
: Default valus

Figure 273: Archive group 1 channel status
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TSV file
Ordinal No. |Number| state from to
13001 ... ].31'35" 108 23-05-2018 0E:00:00((27-05-2018 17:00:00
12501 ... 13000 500 complets |D3-D'E|-2Dlﬂ 12:00:00 |23-U"3-EDIB 0F:00:00
|'_E|:Il:ll ].25|:I':I| 300 cnmplEtEl 13-08-2018 16:00:00((03-09-2018 11:00:00
|'_1501 ].2D|:|':|| S00 cnrrlplEbEl 25-06-2018 14:00:00((13-08-2018 15:00:00
11001 ... 11500 500 complets |D4-EI'E--2D].E 20:00:00 |25-UE-ZDIB 13:00:00
10501 ... 1.'_D|:I-:I| 500 EDI‘I‘IP'EtEl 15-05-2018 00:00:00|[04-06-2018 15:00:00
[10001 .., 10500] S00 EDI‘I‘IP'EtEl 24-04-2018 04:00:00((14-05-2018 23:00:00
9501 ... 10000 500 EDI‘I‘IP'EtEl 03-04-2018 10:00:00((24-04-2018 03:00:00
5001 ... 9500 S00 cDrnp|EbE| 13-03-2018 13:00:00((03-04-2018 0%:00:00
g501 ... S000 200 cnmplEtEl 20-02-2018 17:00:00((13-03-2018 12;00:00
g001 ... 8300 200 cnmplEtEl F0-01-2018 21:00:00((20-02-2018 16;00:00
7501 ... 3000 300 cDmplEtEl 10-01-2018 01:00:00|[30-01-2018 20:00: 00
Z001 ... 7500 200 cnmplEtEl 18-12-2017 15:00:00((10-01-2018 00:00: 00
6301 ... 7000 300 cnmplEtEl 03-06-2017 20:00:00((18-12-2017 18:00:00
6001 ... 5300 300 cnmplEtEl 12-05-2017 12:00:00([03-06-2017 15:00:00
3501 ... 6000 S00 cnrrlplEbEl 22-04-2017 14:00:00((12-05-2017 11:00:00
3001 ... 5500 500 cnrrlplEbEl 01-04-2017 23:00:00((22-04-2017 13:00:00
4917 ... 5000 84 |29-|33-2D1? 11:00:00)|01-04-2017 22:00:00

Figure 274: Archive group 1

The bottom display in the menu Archive group 1 / Totalizer BM1 shows that the
data is saved in TSV files (Excel-compatible format). The files can be read and

downloaded by double-clicking on the indenture numbers, e.g. 1 ... 500.

The other archives have a similar structure. There are additional archive groups:

QA
QB
QC
QD
QE
QF
QG
QH
Ql

QJ

QK
QL
QM
QN

Archive group 1
Archive group 2
Archive group 3
Archive group 4
Archive group 5
Archive group 6
Archive group 7
Archive group 8
Archive group 9
Archive group 10Instance F 2a
Archive group 11Instance F 2b+c
Archive group 12GC
Archive group 13 Totalizers for undefined AM
Archive group 14 Tandem comparison results

Main totalizer for AM 1 plus measurements
Disturbance totalizer for AM 1
Main totalizer for AM 2 plus measurements
Disturbance totalizer for AM 2
Main totalizer for AM 3 plus measurements
Disturbance totalizer for AM 3
Main totalizer for AM 4 plus measurements
Disturbance totalizer for AM 4
Instance F 1b

381
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QO
QP
QQ
QR
QS
QT
Qu
Qv
Qw
QX

C.2

Archive group 15Freely programmable archive

Archive group 16 Assigned with special inputs ("MRG functions" stage 1)
Archive group 17 DSfG revision and/or official custody transfer revision part 1
Archive group 18 DSfG revision and/or official custody transfer revision part 2
Archive group 19DSfG revision and/or official custody transfer revision part 3
Archive group 20 DSfG revision and/or official custody transfer revision part 4
Archive group 21Log book plus revision trail

Archive group 22 Highest load per day, hourly value

Archive group 23 Highest load per month, hourly and daily value

Archive group 24 Highest load per year, hourly and daily value

Archive depth

DSfG archive

Archive group 1to 8 8192 entries, then the oldest entry is overwritten.
Archive group 9 to 11 8192 entries, then the oldest entry is overwritten.
Archive group 12 8192 entries, then the oldest entry is overwritten.
Archive group 13 8192 entries, then the oldest entry is overwritten.
Archive group 14, 15, 16 8192 entries, then the oldest entry is overwritten.
Archive group 17 to 20 4 entries, are rewritten each time.

Archive group 21 8192 entries, then the oldest entry is overwritten.
Archive group 22 180 entries, then the oldest entry is overwritten.
Archive group 23 36 entries, then the oldest entry is overwritten.
Archive group 24 10 entries, then the oldest entry is overwritten.

C.3

Archive identifications

Text for identification of the corresponding archive group can be entered in coordi-
nates ID05 to ID12. The DSfG call-up system reads these archive identifications
(archive names) when detecting the master data and uses them for visualization.
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D) Determination of the correction factor for a cur-
rent input

Determination of the correction factor for, e.g. the measuring pressure input (menu
AB Absolute pressure), which should be measured in a range of 20 to 70 bar.

13t step Parameterize lower alarm limit parameter to 20 bar 383
(assigned to the technical zero point 0 or 4 mA).

2" step Parameterize upper alarm limit parameter to 70 bar -
(assigned to the technical end value 20 mA).

3 step Parameterize the offset correction parameter to 0

4t step Apply a pressure signal, and/or test current input with calibrated

measuring device and read the measured variable (display of meas-
ured pressure input in bar)

5t step Determine the difference from:

actually supplied measuring signal and displayed measured variable
6!" step Enter this difference as an offset in the offset correction parameter
7t step Check the pressure measurement display

The same procedure applies for all analog inputs.

Manual ERZ 2000-NG - EN09 - October, 11" 2023



RMG

Appendix

384

E) Various circuit diagrams for inputs

Input pressure measuring transducer

Passive current input (transmitter)

ERZ 2000-NG Connector Transmitter
X5
X5/1 -~ ~
+ 00— i +
24V - ' s
xs,z “:" \‘I
1
i
PEQ -~
Active current input, e.g. 4-20mA
ERZ 2000-NG Connector Transmitter
X5
X572 - ~
O— ——+
-+ -H
X51‘1—' \1IJ O
]
:
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Temperature measuring transducer input

385

PT 100
ERZ 2000-NG Connector Transmitter
X5
— XS5T ) i 100 Ohm
L ] 1 T T L
X588 1\ P .
Pt 100 + = Lt mr—
X59 1 1 o ] Pt 100
Pt 100 - 0 — —
X510V g v 100 Ohm
Vv - r 1 [ 2
L) \ " Y -’ L

Active / passive reserve inputs, e.g. delta-p transmitter

ERZ 2000-NG Connector Transmitter
X5/ X6

)
-
-~

passive +/ active -

L

- -
- -

passive -/ active +

,L

-le -
- -l

LT QY
[

-

Y PT ...
1
PEC---
Density measuring transducer input, type DG 08
Subrack with
explosion-protected
ERZ 2000-NG Freely assignable ampp" o P Frequency DG 08
to connectors
X8 and X9 Fr======- 1
/ ! !
1 1
' o :
) GND :
. Signal !
Freely assignabe | | 7777777
o yonneetors PT 100 DG 08
r'd
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Standard density measuring transducer input, type NDG 08

ERZ 2000-NG

Freely assignable
to connectors
X8 and X9

e

Subrack with
explosion-protected
amplifier

Frequency NDG 08
measuring transducer

X

Freely assignable
to connectors
X8 and X9

e

Frequency NDG 08
reference transducer

r'd

The frequency inputs 5, 6, 7 and 8 are multiplexed by the system. In the process, it must
be ensured that the connection of the transmitters takes place gap-free i.e. in sequence.

Measuring transducer for velocity of sound input, type VOS 07

ERZ 2000-NG

Freely assignable
to connectors
X8 and X9

A

Subrack with
explosion-protected
amplifier

VOS 07
frequency transmitter

r'd

Freely assignable
to connectors
X5 and X6

A

PT 100
3-wire connection

r'd
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Standard density/calorific value correction input

ERZ 2000-NG Freely assignable
to connectors

Set of switches

X7 and X8
e
/ Rhon corr.
»
Hs corr.
Rhon — M/H
Hs — M/H

SULNELN

387
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Volume measurement input

Vortex gas meter

ERZ 2000-NG Connector  Connector Connector Connecting WBZ 08
X8 WA 1 W1 box
+ 7= | 1= 7 R R
| 1 1 Ld L= 1 v 1
! 1 ! 1 ! 1 ! 1 ! 1 f
8 ' ' 12 2 v, ‘2
- Ll "l N Ll ‘11 N
' - 30! I--I:I—?’——I
1
PE & - «
! ()
1 ©
1 —
' o]
. =]
' n
9|-| R " |-|9 7|-| A A |-|4 A
+ L= ) 1 1 1 LI L=} 1 1 f T 1 f
10+ ', 8 8~ ' i vl 5!
- LI N LAY ‘11 L I
_9|:|.__' '__|:|_6__'
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Turbine meter
ERZ 2000-NG Connector Connector Connector Connector TRZ 03
X8 TA1 T1
70 'l‘. ',~l o 7N 'I‘. o 0 -
< ‘ 8, .\ 1 V2 8, 4 ! 3
_ ., 1 D E \ E J_L
Ll \r v \r 389
Meas. (HFX) : « :
1 [&] PE 1 . .
PE @' a ®© @_ ] * valid for 3-pin connectors,
' 2 ' for all others: pin 6
| TA1 ] T1 :
9 _ S S 9 1S 1*
+ {1+— T {1 +— {1
<] 10} ! 8 2 ' 3 Y HF2
S 0 0 0 n
Ref. (HFY)
Turbine meter with integrated NAMUR separator stage (optional)
ERZ 2000-NG Connector Connector TRZ 03
X9
3 > 1*
+ o {1
<] Al 3 AR
- - 0 I
r
Meas. (HFX) :
PE @' A * valid for 3-pin connectors,
: for all others: pin 6
5_ . 1*
+ o {1 0
T HF2
<] b 0 'n
Ref. (HFY)
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Adaptation of an encoder on the ERZ2000-NG by means of switch amplifier

Preferred variants:

390 Encoder wiring diagram for X4 — plug on ERZ2000-NG

11| 12
Power Input

Turck 7 ERZ2000
isolating or
; + a;‘p"ﬁ“ 10 ERZ2000NG
Encoder . ype
|
PR o | VIUR signa IML-12Ex-T

Switchl= No

Switch2= X

Switch3= X &
9

ERZ2000
or

ERZ2000NG

Connection of an encoder to an ERZ2000/ERZ2000-NG via a switch amplifier (e.g.
TURK IM1-12Ex-T).
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Alternatively, the following two variants can be used for a PF — switch amplifier:

Positive-based wiring:

. = 391
SR N ANUR signal SO |‘z

12345678

4+ /
5+ '% .o } R1,R2 =0,7W
- o R1= 6800
' to ERZ2000-NG

| R2= 6800
. 14+

Xa/9

15 X4/10
- —_—— .
! ERe GIVRG l Variant 1
Ground-based wiring
/ KFD2-S0T2-Ex2 \
+ 1+ { -7
Encoder NAMUR signal z.--—:p] Z
12345678 e s —_
4+
5+ l% . O R1,R2 =0,7W
6- o |:| R1= 6800
;4’ to ERZ2000-NG
DR2=GBDO
. 14+ 1T X4/9
RN ga— I W— X4/10
= -——
Variant 2
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Ultrasonic gas meter

392

ERZ 2000-NG DB 9 connector Connecting box USZ 08
{ X11 (COM 1) Ultrasonic meter _\
A ED [:] '.’b\| lf\‘ D 19
B Po — 1 20 RS 485-1
! !
ono B — 8
; T
'\_ DB 9 adapterwith 77T Co
terminating resistor PE(®

Supplementary to ultrasonic gas meters, the following figures show settings on the USE-
09 electronics of the USM-GT400 or USZ 08, of the ultrasonic meter of RMG.

\ ] —— "
Jumpers for RS 485-0 SRRy MdnanoM U mpers f(?r RS 485-1
Service interface: : T e Standard interface:

L ) _ erminating resistance = ON
Terminating resistance = ON e —
T -

¥ - ane =g
58 - .
W 2 Eeubifd
g = -

DIL switch for RS 485-2 Re-
serve interface
Terminating resistance = ON

Additional interface board for
pressure and temperature

Figure 275: USE-09 Electronics of the
USM-GT400 or USZ 08
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DIL switch for RS 485-2
Reserve interface

Terminating resistance = ON

393

A2
- AL

1’

a bivg 1
485-2

. Y« ¥ 1

= < 8
RS485-0 4985-1
[ Y

co

.

DIL switch for RS 485-2
Reserve interface

Terminating resistance = OFF

N | g

Figure 277: USE-09 Electronics of the USM-GT400 or USZ 08
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Ex-input NAMUR signals
Connection options based on the example of the measuring input

Volume transmitter NANUR sensor or switch with line monitoring
Seledable operating modes:

Standard NAMUR =» The card adapts to the standardized N AKMUR levels
RMG factory settings == The card adapts to the optimized levels for the TRZ 03
394 Manual adjustment =» The levels sat can be adjusted manualby
NAMUR Reed Electron.
transmitter swiatch swiatch
+ __| 47
N T/ T_ )
- T .-., —+
' 10 kehms 3.3 kohms 10 kohms 3.3 kohms
o Meas.
P channel

Connect screen on rear panel
of device to terminal strip

Volume transmitter switch without i ne monitoring

Reed switch or transistor / standard NAMUR setting

Resd Electron.
switch switch

Connsct scresn on rear panel
ofdevice to terminal strip
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F) Optional Ex input board

F.1 Instructions for the installer
Code:

Type: EX1-NAMUR-2 / V1 or V2

@ 1(2)G [Ex ia] IIC

TUV 06 ATEX 553139 X
Tamb = -20°C .... +60°C
Data: see EC Type approval certificate

Use:

Use of the assembly takes place in combination with the device ERZ2000-NG on-
ly. The assembly is provided for galvanic isolation of MSR signals, such as 20 mA
current loops or the adjustment and/or standardization of signals. The different
intrinsically safe current circuits are provided to operate intrinsically safe field de-
vices within explosion-prone areas. The applicable laws and directives for the use
and/or planned use must be observed. Version V1 is the standard version for a 1-
rail flow computer, version V2 is designed for a 2-rail flow computer (optional ex-
pansion level).

Multiple transmitters/sensors can be connected to the EX1-NAMUR-2 board.
2 volume transmitters, with pulse sensors similar to DIN 19234,

1 electronic totalizer (ENCO),

1 pressure transducer (4 to 20mA or HART),

1 temperature sensor (4 to 20mA or HART),

optionally 1 temperature sensor (PT100 4-wire).

Installation and commissioning in connection with Ex areas:

Installation and commissioning must be carried out exclusively be specially trained
and qualified personnel. The device is designed with protection rating IP20 in ac-
cordance with EN 60259 and appropriate measures must be taken in unfavorable
environmental conditions that exceed contamination degree 2. External heating
due to solar radiation or other heat sources must be prevented. The installation of
intrinsically safe current circuits must be carried out according to the applicable
installation regulations. For connection of intrinsically safe field devices with the
intrinsically safe current circuits of the corresponding devices of the ERZ2000-NG,

395
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the highest values of the field device and the corresponding device must be ob-
served in consideration of explosion protection.

The EC conformity certificate and/or EC type approval certificate must be ob-
served. Compliance with any "Special conditions" contained therein is especially
important.

Commissioning:

The connector plug must be installed correctly in the mating plug intended for this
purpose and secured mechanically. Operation must take place in a completely
enclosed housing.

Service / maintenance:
The fuses in the devices must only be replaced when in a de-energized state. Re-
pairs of the device must be carried out exclusively by RMG Messtechnik GmbH.

Disassembly:
When disassembling, it must be ensured that the sensor cable does not come into
contact with other live parts. Appropriate protective measures must be taken.
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G) Various circuit diagrams for outputs

Analog output

Example: Analog output 1
397

ERZ 2000-Nc Connector
x4

1 )
+ {1
2t 1 L= 7000 -

- T

- 1
PE CF ¢

AL

Alarm, warning

Alarm Warning
Connector X 1 C tar X 2

ERZ 2000-Ng ~onneeer ERZ 2000-NG ~ nEeter
I Jf;ili_;:_g':l k;: ‘*-i::ﬂl:.' g+
) T i ¥ -

50 ohms = ‘: Optocoupler - T

1 1

PEC---- PEC ---

Pulse outputs (1-4) internal connection similar to warning

Connector
ERZ 2000-NG X3

1= 7
Ll 1 1
! < 2, 1!
=
3 P!
o

2 4 . MRG

" FWA

5 1o
etc.

w
ANANA
»
[0 [ 0 i R I [

R N | ——

(o]
0
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H) Vo digital totalizer

The data transfer between gas meter and flow computer takes place via a shielded
pair of twisted wires. The electrical characteristic data conforms to DIN 19234
(NAMUR). The data transmission is unidirectional from the totalizer to the flow
computer and reactionless.

398

Layer 1 (bit transmission layer)
_ The cable used for the transmission must satisfy the requirements for intrinsically
safe circuits. A shielded 2-wire twisted cable must be used. the Shielding must be
- grounded on the side of the flow computer. In order to ensure that the ignition pro-
tection type is intrinsically safe on the primary side and the end device, the follow-
— ing guideline limit values should not be exceeded:

Voltage Uo =13.5V Current [k =15 mA Power P = 210 mW
Exact current, voltage and power values are indicated on the type test certificate.

The electrical level on the connecting cable satisfies DIN 19234 (NAMUR). The
supply takes place with Uo = 8 V and Ik = 8 mA. The data transmission takes
place asynchronously at a rate of 2400 bit/s. The level for log. 1 (MARK) must be >
2.1 mA, the level for log. 0 (SPACE) < 1.2 mA.

Layer 2 (backup layer)

The data transmission takes place character-by-character. Each character con-
sists of 1 start bit, 7 data bits, even parity and 1 stop bit. Data frames are formed
from these characters, with the following configuration:

| Start character | <US> | Data character, partly separated by <US> [<FS> |<BCC> |<CR> |<LF> |

Start character all lower-case letters from a to z

<USs> separates the start character from the subsequent data characters
<FS> closes the data frame as an end identifier
<BCC> Block check character

Is formed starting from and including the start character until and in-
cluding <FS> as even horizontal parity over data bits 0 to 6 and sup-
plements even character parity.

<CR> and <LF> are provided for unique separation of successive data frames.

The size of a data frame starting from and including the start character until and
including <LF> is a maximum of 64 characters.

Layers 3 to 6: omitted
Layer 7 (processing layer)

The following data frames have been specified thus far:
Data frame a "Totalizer status" obligatory:
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Contents Meaning
a <us> Start character lower-case a, data frame identifier "Totalizer status”
zzzzzzzz <US> Totalizer status max. 14 digits as ASCII decimal number, no leading zero sup-
pression
ww <US> Significance of the totalizer status, max. 2 digits, optional algebraic sign (+ or -
) and power of ten as ASCII decimal number’
eee<US> Unit of the totalizer status, max. 3 digits, as text field2 399
s<FS> Totalizer status, exactly 1 byte, value range 0x30 to 0x3F, 0x30 means no
errors®

Additional comments:

' The significances 0, +0 and -0 have the same meaning and are permissible

2 Typically, M3 is used as a unit of the totalizer status. Other volume or mass units are -
also permissible.

3 The totalizer status permits four error messages that are independent of each other.
Correct totalizer status are only expected for the end device with status = 0x30.

Data frame b "Type plate" optional:

Contents Meaning

b <US> Start character lower-case b, data frame identifier "Type plate"

HHH <US> Manufacturer identification, exactly 3 digits, capital letters’

TTTTT <US> Device type / meter size max. 6 digits?®

SSSSSSSS <US>  Serial number of the meter, max. 9 digits?

JJJ <US> Year of manufacture of the meter, exactly 4 digits, as ASCII decimal
number®

VVVV <FS> Software version of the electronics, max. 4 digits?

Additional comments:

' The manufacturer identification consists of the first 3 letters of the company name en-
tered in the commercial register.

2 The fields are declared as free text fields for informational purposes only.

3 The value range extends from 19(50) to 20(49).

An exchange of at least one data frame per second is required on layer 2 accord-
ing to specifications in order to maintain the connection between the primary de-
vice and end device. In this case, data frame a "Totalizer status" has priority.
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I) Examples for use of the revision switch

Tests for totalizers connected in a series
Totalizers run and are identified in the archive, output pulses stop

ED Parameter access

Access Line Designation Value Unit Variable

B 1 Revision mode revisMode

c 2 Codeword 1 19999 | codel

c 3  Codeword 2 19999 ] code2

AX 4  Current access Super user actAccess

X 5 servicemode Yes v  serviceMod

D 6 Current access Super user actAccess2

D 8 Expired 1025s xsCur

B 9  Max. opening time 1800 |s  xsMax

D 10 act. Op./Rev. Operation revisBtr

D 11 Revision contact OFF ktkRevis

B 12  Source revision ctc kzoRevis

S 13 total. in revision zwRevMod Pressure and temperature
= 14 Temp. at revision |live value v tRevMod measurement continue run-
s 15  Press. at revision pRevMod | | ning for the conversion

[ Enter H Cancel “ Load defaults H Refresh ‘

S 14
S 15

Temp. at revision
Press. at revision

[ Enter H Cancel ” Load defaults H Refresh {

Pressure and temperature
tRexvMod measurement are retained for
PRevMod the conversion

Figure 278: Series connection revision mode

The revision measurement values are in coordinate AB24 Base value and AC24
Base value.
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Tests for simulation, all totalizers stop

ED Parameter access

Access Line Designation Value Unit Variable
B 1 Revision mode revisMode

Codeword 133 et
90 |

A* 4  Current access Super user

--—_-_
D Current access Super user

D 8 Expired 1025 s xs_Cur

B 9 Max. opening time |1800 |s xsMax

D 10 act. Op./Rev. Operation revisBtr

D 11 Revision contact OFF ktkRevis

B Source revision ctc kzoRevis
S 5 i~ Y O i

S 14 Temp. at revision |[ivevae v [T iReviod |
S 15 Press.atrevision (wevaue V| pRevMod

| Enter || Cancel || Load defaults || Refresh |

Figure 279: Tests for simulation revision mode

Tests for totalizers connected in a series

Totalizers run and are identified in the archive, output pulses stop.

ED Parameter access

Access Line Designation Value Unit Variable
B 1 Revision mode revisMode

S 13 total. inrevision [running [T [ uReviod|

10000 41 Tempy aEreviion! e vatve 100 10 Eehiod
000 5.0 ressnat revisi e vatvo 1 ) BRevoa

Figure 280: Revision via contact: Tests for totalizers connected in a series

401
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Tests for simulation

activated via external contact, all totalizers stop.

ED Parameter access

Access Line Designation Value

Unit Variable

B 1 Revision mode

c 2 Codeword 1 19999 \
c 3 Codeword 2 19999 |
A X 4 Current access Super user
X 5  service mode

D 6 Current access Super user
D 8 Expired 1025s
B 9 Max. opening time |1800 ‘s
D 10 act. Op./Rev. Operation
D 11 Revision contact OFF
B 12 Source revision ctc

S 13 total. in revision

= 14 Temp. at revision |live value v

s 15 Press. at revision

Enter H Cancel H Load defaults H Refresh ‘

S 13 total. in revision
s 14  Temp. at revision
S 15 Press. at revision

» Enter H Cancel “ Load defaults H Refresh |

revisMode
codel
code2
actAccess

serviceMod

actAccess2
xsCur
xsMax

revisBtr
ktkRevis
kzoRevis

zwRevMod
tRevMod
pRevMod

zwRevMod
tRevMod
pRevMod

Pressure and temperature
measurement continue
running for the conversion

Pressure and temperature
measurement are retained
for the conversion

Figure 281: Revision via contact: Tests for simulation

The monitoring of limits is deactivated, all hardware monitors, such as cable
break, etc. remain active and influence the base value.

The hold value is not influenced
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J) Appendix for bus systems

J.1 DSfG bus
J.1.1 Literature for the DSfG bus

The digital interface for gas measurements (German: Digitale Schnittstelle fiir
Gasmessgeréte) abbreviated as the DSfG is described comprehensively in the
following documents:

e (G485 Technical Rules, Work Sheet, September 1997
¢ Gas Information No. 7, 3rd Revision 04/2007,
Technical Specifications for DSfG Implementation
o Part 1 Basic Specifications
o Part 2 Mapping of the DSfG on IEC 60870-5-101/104
o List of DSfG Data Elements

Issuer:
DVGW
Deutscher Verein des Gas- und Wasserfaches e. V.
Postfach 140362
53058 Bonn, Germany
Telephone +49 (0)228/9188-5
Fax +49 (0)228/9188-990

The documents can be ordered in hard copy from:
Wirtschafts- und Verlagsgesellschaft Gas und Wasser mbH
Postfach 140151
53056 Bonn, Germany

They can be downloaded in electronic format from:
www.dvgw.de/gas/messtechnik-und-abrechnung/gasmessung/

J.1.2 Cross-comparison via DSfG

Volume at measurement conditions, volume at base conditions, temperature and
pressure of two computers should be compared via DSfG. A computer pair, e.g.
with the addresses A and B, is assigned a reciprocal partner device (B and A). The
parameterization takes place with IC01 Corrector address and 1010 Partners
address. Each computer with an address smaller than the address of the partner
adopts the master role in the exchange of data. The slave is passive in this regard.

The mater generates a data transmission telegram with DFO =Y, i.e. an answer is
expected, according to a time event that is adjustable with 1011 survey period.
Values of Vm, Vb, T and P, as well as the determination time period are provided
in the data part. Vm and Vb are independent totalizers which can be operated in-

403
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dependently of disturbance and billing mode. The counters are set to zero after
transmission of a telegram and then begin counting up incrementally again. Vm
divided by time has the meaning of a Qm flow.

The slave does not react to a time event, even if this is parameterized. It answers

when it receives a data transmission telegram with DFO =Y with a telegram with

404 DFO =N, i.e. do not send an answer back. Then, its values Vm, Vb, T and p are
available in the data part of this telegram. The data is exchanged in this manner.

In both devices, my data and its data arise for each data set. A consecutive num-
_ ber sent with the data is used for synchronization.

- If the data is valid, the deviations are calculated as percentages. With Vm and Vb
the deviations are not determined by Vm and Vb themselves; instead, they are
determined from my Vm divided by my time period and its Vm divided by its time
period, i.e. on the basis of flows.

Example for Vm and Qm
My flow rate: Qm_m =dVm_m/dt_ m
Its flow rate: Qm_it =dVm_jt/dt it

Percent deviation calculated from the example of the master
Vm dev.: (Qm_it—Qm_m)/ Qm_m

In order to ensure that same deviation values arises for the master and slave, the
formulae are implemented asymmetrically, i.e. my and jts are exchanged.

The deviations are checked for an adjustable maximum value in each case. If the
value is exceeded, corresponding notice messages are generated (no alarm, no
warning). The results and the exchanged data are archived in archive group 7 and
can be retrieved via DSfG.

This topic is covered in the coordinate system of the ERZ2000-NG in menu
10 DSfG tandem counter comparison
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I0 DSfG tandem counter comparison

Access Line Designation Value Unit Variable
D 1 Status asynchronous STlmw
D 2 T dev. (K) 0.000 % Ttnd

D 3 P deviation 0.000 % Ptnd

D 4 dvb/dt dev. 0.000 % VNtnd

D 5 dvm/dt dev. 0.000 % VBtnd

D 6 period deviation 0.000 % ZTtnd

B 10  Partners addr. fandAdr
B 11 survey period |OFF V| tandZyk
B 12 T perm. dev. 110.000 |%  TtndMx
B 13 P perm. dev. 110.000 | %  PtndMx
;! 14 Vb perm.dev. 110.000 |%  VNtndMx
B 15 Vm perm.dev.  |10.000 | %  VBtndMx
D 20 Own temperature 0.00 °C Tmy

D 21 Own pressure 0.000 bar Pmy

D 22 Own survey period .000 s ZTmy

D 23 Own base volume .000 m3 VNmy

D 25 Own oper. volum. .000 m3 VBmy

D 29 Own running no. 0 Omy

I 30 Foreign temperat. 0.00 eC This

I 31 Foreign pressure 0.000 bar Phis

I 32 For. surv. period .000 s his

I 33 Foreign base vol. .000 m3 VNhis

I 34 Foreign oper.vol. .000 m3 VBhis

I 39 Foreign run.no. 0 Ohis

D 40 act. survey period .000 s ZTlmw

D 41 act. base volume .000 m3 VNImw
D 42 act. oper.volume .000 m3 VBImw

| Enter H Cancel H Load defaults H Refresh |

Figure 282: Menu: 10 DSfG tandem counter comparison

The coordinates are largely self-explanatory.

Additional DSfG-relevant points:
« Alarm and warning messages / DSfG distinctions

e Electrical connections / DSfG bus / DSfG plug assignment
e Electrical connections / DSfG bus / DSfG bus termination

405
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J.2 Modbus
J.2.1 Summarized fault messages

Register 474 (and 9118) contain summarized fault messages in the form of a bit
pattern. Only alarms are relevant. Warning messages and notices are not consid-
ered.

Bit Symbol

0o NOoO Ok~ WODN -~ O

©

10
11
12
13
14
15

Examples

dP
GC
T

P
Vn
Vb
n.u.
n.u.
n.u.
n.u.
n.u.
n.u.
n.u.
n.u.
n.u.
n.u.

Meaning
Effective pressure
Gas composition
Temperature
Pressure
Volume at base cond.
Volume at meas. cond.
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

LSB

MSB

All alarms are investigated in the ERZ2000 according to logi-
cal associations and displayed as collective alarms in register
474 in a special bit.

Bit 0:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:

Delta P alarms

Gas composition alarms

Temperature alarms

Pressure alarms

Alarms associated with the volume at base cond.

Alarms associated with the volume at meas. cond.

The same bit pattern is also used in the specific 9000 range
in register 9118.

00000000 00000000 = no alarm pending
00000000 00010000 = an alarm is pending which only has an influence on the volume at
base conditions
00000000 00010100 = an alarm is pending which has an influence on the temperature
and volume at base conditions

There are a total of 600 possible fault messages in the ERZ2000-NG.

Vb

Vn | P T | GC |Delta
p Register 474

Bit 15

Bit 0
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Error table with effect in register 474
Error Bit string
No. Category number Short text Long text 474
0A 00-0 T failure Temperature failure Vn+T
1A 00-1 T< LL alarm Temperature below lower alarm limit value Vn+T
2A 00-2 T> UL alarm Temperature above upper alarm limit value Vn+T 407
3A 00-3 T-jump Temperature gradient above upper maximum Vn+T -
7A 01-0 TS failure Temperature failure VOS Vn
8 A 01-1 TS<Alarm LL I:lrslgerature VOS below lower alarm limit Vi
9A 01-2 TS>Alarm UL I:lrslgerature VOS above upper alarm limit vn
10 A 01-3 TS-jump VOS temperature gradient above maximum Vn
14 A 02-0 TD failure Density transmitter temperature failure Vn
15 A 02-1 TD<Alarm-LL Depsity transmitter temp. below lower alarm vn
limit value
16 A 02-2 TD>Alarm-UL Depsity transmitter temp. above upper alarm vn
limit value
17 A 02-3 TD-jump Dengity transmitter temp. gradient above upper vn
maximum
21 A 03-0 Pa failure Absolute pressure failure Vn+P
22 A 03-1 Pa<LL alarm c;llsfalute pressure below lower alarm limit Vn+P
23 A 03-2 Pa>UL alarm cghsjzlute pressure above upper alarm limit Vn+P
24 A 03-3 Pa-jump fr}l])jr?]lute pressure gradient above upper max- Vn+P
28 A 04-0 Rn failure Nominal density failure Vn+GC
29 A 04-1 Rn<LL alarm Nominal density below lower alarm limit value Vn+GC
30 A 04-2 Rn>UL alarm Nominal density above upper alarm limit value Vn+GC
31 A 04-3 Rn-jump Sqtj:qdard density gradient above upper maxi- ;| ~~
35A 04-7 HW pulse comp. Hardware pulse comparison initiated Vb+Vn
38 A 05-0 Rb failure Operating density failure Vn
39 A 05-1 Rb<Alarm-LL \(/)aprj‘raating density below lower alarm limit Vi
40 A 05-2 Rb>Alarm-UL \(l)aprj(reating density above upper alarm limit Vi
41 A 05-3 Rb-jump gzzatlng density gradient above upper maxi- Vi
44 A 05-6 Rb-miscalc. faulty operating density calculation Vn+GC
46 A 05-8 Vo Alarm Vo Alarm error effect failure Vb+Vn
48 A 06-0 Ho Failure Calorific value failure Vn+GC
49 A 06-1 Ho<LL alarm Calorific value below lower alarm limit value Vn+GC
50 A 06-2 Ho>LL alarm Calorific value above upper alarm limit value  Vn+GC
51 A 06-3 Ho-jump Calorific value gradient above upper maximum Vn+GC
55 A 07-0 CO2 failure Carbon dioxide failure Vn+GC
56 A 07-1 CO2<LL alarm Carbon dioxide below lower alarm limit value  Vn+GC
57 A 07-2 CO2>UL alarm Carbon dioxide above upper alarm limit value Vn+GC
58 A 07-3 CO2-jump Carbon dioxide gradient above upper maxi- Vn+GC

mum

Manual ERZ 2000-NG - EN09 - October, 11" 2023



RMG

Appendix

62 A 08-0 VSO failure VOS at meas. cond. failure Vn

63 A 08-1 VSO<Alarm-LL ?//aolt‘?eat meas. cond. below lower alarm limit

64 A 08-2 VSO>Alarm-UL ?//aolt‘?eat meas. cond. above upper alarm limit vin

65 A 08-3 VSO-jump VOS at meas. cond. gradient above maximum Vn

69 A 09-0 H2 failure Hydrogen failure Vn+GC

408 70 A 09-1 H2<LL alarm Hydrogen below lower alarm limit value Vn+GC

71 A 09-2 H2>UL alarm Hydrogen above upper alarm limit value Vn+GC

72 A 09-3 H2-jump Hydrogen gradient above upper maximum Vn+GC

80 A 12-0 VSN failure VOS at base cond. failure Vn

81 A 12-1 VSN<Alarm-LL yaoluseat base cond. below lower alarm limit vn

82 A 122 VSN>Alarm-UL yaoluseat base cond. above upper alarm limit vn

83 A 12-3 VSN-jump VOS at base cond. gradient above maximum Vn

87 A 13-0 Pu failure Overpressure failure Vn+P

88 A 131 Pu<Alarm-LL Overpressure below lower alarm limit value Vn+P

89 A 13-2 Pu>Alarm-UL Overpressure above upper alarm limit value ~ Vn+P

90 A 13-3 Pu-jump Overpressure gradient above upper maximum Vn+P

94 A 19-0 N2 failure Nitrogen failure Vn+GC

95 A 19-1 N2<LL alarm Nitrogen below lower alarm limit value Vn+GC

96 A 19-2 N2>UL alarm Nitrogen above upper alarm limit value Vn+GC

97 A 19-3 N2-jump Nitrogen gradient above upper maximum Vn+GC
105 A 32-2 CRC12 error Calibration requirement of GC data violated GC
110 A 32-7 v.d.Waals Alrm Van der Waals iteration error Vn+GC
157 A 39-8 Qp failure Current-proportional flow failure Vb+Vn
164 A(R) 42-1 RTC defect Time chip is defective Vb+Vn
165 A 43-2 Totalizer defect Totalizer defect Vb+Vn
195 A 48-0 CAN timeout CAN-bus timeout Vb+Vn+P+T
200 A 48-5 S-coefficient error Equlsmsﬁ]rg value for status coefficient calculation Vi
203 A 50-0 T<>GERG Ilim. Temperature beyond GERG limits Vn+T
204 A 50-1 P<>GERG-Iim. Pressure beyond GERG limits Vn+P
205 A 50-2 Dv<>GERG lim. Density ratio beyond GERG limits Vn+GC
206 A 50-3 CO2<>GERG lim. Carbon dioxide beyond GERG limits Vn+GC
207 A 50-4 N2<>GERG lim. Nitrogen beyond GERG limits Vn+GC
208 A 50-5 Ho<>GERG lim. Calorific value beyond GERG limits Vn+GC
209 A 50-6 H2<>GERG lim. Hydrogen beyond GERG limits Vn+GC
210 A 50-8 GERG lterMax I(\:/Ieae)grgéjm permissible GERG iterations ex- Vi
211 A 51-0 T<>AGA limit Temperature beyond AGA limits Vn+T
212 A 51-1 P<>AGA limit Pressure beyond AGA limits Vn+P
213 A 51-2 Dv<>AGA limit Density ratio beyond AGA limits Vn+GC
214 A 51-3 CO2<>AGA limit Carbon dioxide beyond AGA limits Vn+GC
215 A 51-4 N2<>AGA limit Nitrogen beyond AGA limits Vn+GC
216 A 51-5 Ho<>AGA limit Calorific value beyond AGA limits Vn+GC
217 A 51-6 H2<>AGA limit Hydrogen beyond AGA limits Vn+GC
218 A 51-7 AGA algorithm. AGANX algorithmic error panic Vn
219 A 51-8 AGA Pi,Tau AGA intermediate transm. Pi,Tau beyond limits Vn+P+T
220 A 51-9 Support point prob-  Error in the support point calculation Vn
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227 A 52-6 impermissible Impermissible operating mode Vb+Vn
248 A(R) 56-0 Channel 1 error Channel 1 pulse count implausible Vb+Vn
249 A(R) 56-1 Channel 2 error Channel 2 pulse count implausible Vb+Vn
250 A 56-2 TB/TN combi. TB/TN combination impermissible Vn
256 A(R) 56-8 Channel 3 error Channel 3 pulse count implausible Vb+Vn
257 A(R) 56-9 Channel 4 error Channel 4 pulse count implausible Vb+Vn 409
323 A 65-6 Rn fail. 2EW Second input value standard density failure Vn+GC E—
365 A(R) 71-4 NMA ADC Namur module A analog converter Vn+P+T
366 A(R) 71-5 NMA overload Namur module A overload Vn+P+T
367 A(R) 71-6 NMA Lb PT100 Namur module A PT100 wire break Vn+T
368 A(R) 71-7 NMA Lb meas. ch. El;gltr module A measuring channel wire Vb+Vn
369 A(R) 71-8 NMA Lb comp. ch. It\)l;r;l;r module A comparison channel wire Vb+Vn
371 A(R) 72-0 NMB ADC Namur module B analog converter Vn+P+T
372 A(R) 72-1 NMB overload Namur module B overload Vn+P+T
373 A(R) 72-2 NMB Lb PT100 Namur module B PT100 wire break Vn+T
374 AR) 79.3 NMB Lb meas. ch. E;r:tr module B measuring channel wire Vb+Vn
375 A(R) 79-4 NMB Lb comp. ch. El?ergll(” module B comparison channel wire Vb+Vn
401 A 77-0 DP1 (1<3mA) Delta-P cell 1 current less than 3 mA Vb+Vn+dP
402 A 77-1 DP2 (I<3mA) Delta-P cell 2 current less than 3 mA Vb+Vn+dP
403 A 77-2 DP3 (I<3mA) Delta-P cell 3 current less than 3 mA Vb+Vn+dP
404 A 77-3 Beta impermissible  Impermissible orifice plate/pipe ratio Vn+dP
405 A 77-4 DP1 failure Delta-P cell 1 failure Vb+Vn+dP
406 A 77-5 DP2 failure Delta-P cell 2 failure Vb+Vn+dP
407 A 77-6 DP3 failure Delta-P cell 3 failure Vb+Vn+dP
408 A 77-7 DP>max. Delta-P above maximum Vn+dP
413 A 78-2 GQM list GQM list is incorrect GC
414 A 78-3 MGC unknown Main GC unknown identification GC
415 A 78-4 CGC unknown Comparison GC unknown identification GC
416 A 78-5 MGC CRC12 Main GC CRC12 implausible GC
417 A 78-6 CGC CRC12 Comparison GC CRC12 implausible GC
430 A 80-0 dkvk>max. Max. deviation in operating point exceeded Vn
431 A 80-1 IGM substitute value Invalid substitute value used for IGM Vb+Vn
432 A 80-2 Pathfail>perm. Number of failed paths too high Vb+Vn
434 A 80-4 ETA failure Viscosity failure Vn+dP
435 A 80-5 ETA<Alarm-LL Viscosity below lower alarm limit value Vn+dP
436 A 80-6 ETA>Alarm-UL Viscosity above upper alarm limit value Vn+dP
440 A 81-0 ETA-jump Viscosity gradient above upper maximum Vn+dP
466 A 83-6 HFX pulse failure Measuring channel (HFX) pulse count failure  Vb+Vn
467 A 83-7 HFY pulse failure Comparison channel (HFY) pulse count failure Vb+Vn
468 A 84-0 Kappa failure Isentropic exponent failure Vn+dP
469 A 84-1 Kappa<Alarm-LL Lsac-fsgopic exponent below lower alarm limit Vn+dP
470 A 84-2 Kappa>Alarm-UL Lsac-fsgopic exponent above upper alarm limit Vn+dP
474 A 84-6 Kappa jump Isentropic exponent gradient above upper Vn+dP

maximum
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501 A 89-0 JTC failure Joule Thomson coef. Viscosity Vn+T+dP

502 A 89-1 JTC<Alarm-LL :l/gltijlz Thomson coef. below lower alarm limit Vn+T+dP

503 A 89-2 JTC>Alarm-UL :l/gltijlz Thomson coef. above upper alarm limit Vn+T+dP

507 A 89-6 JTC-jump Joule Thomson coef. gradient above maximum Vn+T+dP

527 A 91-8 GC components GC components for full analysis bad Vn+GC
410 543 A 93-5 DZU alarm DZU sensor signals alarm Vb+Vn

544 A 93-6 DZU timeout DZU sensor communication error Vb+Vn

556 A(R) 95-0 Math problem Mathematical error Vb+Vn

557 A 95-1 Code corrupt Corrupt code detected Vb+Vn

558 A 95-2 Alarm vol. trans. ;c;tipgted. Contact volume transmitter indicates Vb+Vn

566 A 96-0 DR failure Density ratio failure GC

567 A 96-1 DR<Alarm-LL Density ratio below lower alarm limit value GC

568 A 96-2 DR>Alarm-UL Density ratio above upper alarm limit value GC

569 A 96-3 DR jump Density ratio gradient above upper maximum GC

573 A 96-7 Ho GC timeout Calorific value sensor communication error GC

574 A 96-8 Rn GC timeout Nominal density sensor communication error GC

575 A 96-9 DR GC timeout Density ratio sensor communication error GC

576 A 97-0 CO2 GC timeout CO2 sensor communication error GC

577 A 97-1 N2 GC timeout N2 sensor communication error GC

578 A 97-2 H2 GC timeout H2 sensor communication error GC

579 A 97-3 Ho GC alarm GC reports calorific value failure Vn+GC

580 A 97-4 Rn GC alarm GC reports nominal density failure Vn+GC

581 A 97-5 DR GC alarm GC reports density ratio failure Vn+GC

582 A 97-6 CO2 GC alarm GC reports carbon dioxide failure Vn+GC

583 A 97-7 N2 GC alarm GC reports nitrogen failure Vn+GC

584 A 97-8 H2 GC alarm GC reports hydrogen failure Vn+GC

585 A 97-9 Beattie alarm Beattie&Bridgeman iteration error Vn

586 A 98-0 CH4 failure Methane failure GC

587 A 98-1 CH4<LL alarm Methane below lower alarm limit value GC

588 A 98-2 CH4>UL alarm Methane above upper alarm limit value GC

589 A 98-3 CH4-jump Methane gradient above upper maximum GC

593 A 98-7 Comp.standardization Error in standardization of gas components Vn+GC

596 A 99-2 CH4 GC timeout Methane sensor not reporting GC

597 A 99-3 CH4 GC alarm GC reports methane failure GC

599 A 99-5 VOS corr. error Error in VOS correction calculation Vn

601 A 99-7 AGAS8 alarm AGA 8 algorithmic error Vn

602 A 99-8 AGA8 92DC Alrm AGA 8 92DC algorithmic error Vn
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J.2.2 Modbus EGO

This is a special interface for Erdgas Ostschweiz. EGO-specific Modbus registers

are:
Register  Data type Column Group Value Value

Bytes Access Line Description (Display) (Modbus)
2000 4 unsigned integer 32-bit R IP 1 EGO-Modbus Vn totalizer 4044123 m3 00 3D B5 5B
2002 4 unsigned integer 32-bit R IP 2 EGO-Modbus Vb totalizer 114962 m3 0001C112
2004 4 unsigned integer 32-bit R IP 3 EGO-Modbus Energy totalizer 57809 MWh 00 00 E1 D1
2006 4 unsigned integer 32-bit R IP 4 EGO-Modbus Vn dist. totalizer 675679 m3 00 OA 4F 5F
2008 4 unsigned integer 32-bit R IP 5 EGO-Modbus Vb dist. totalizer 18095 m3 00 00 46 AF
2010 4 unsigned integer 32-bit R IP 6 EGO-Modbus Energy dist. totalizer 7132 MWh 0000 1B DC
2012 4 float IEEE 754 R IP 7 EGO-Modbus Vn flow rate 6779.9 m3/h 45 D3 DF 5A
2014 4 float IEEE 754 R IP 8 EGO-Modbus Vb flow rate 151.0 m3/h 43 17 06 FA
2016 4 float IEEE 754 R IP 9 EGO-Modbus Energy flow rate 81359.0 kW 47 9E E7 84
2018 4 float IEEE 754 R/W IP 10 EGO-Modbus Standard density  0.80 kg/m3 3F4C CCCD
2020 4 float IEEE 754 R/W IP 11 EGO-Modbus Calorific value 12.0 kWh/m3 41 4000 00
2022 4 float IEEE 754 R/W IP 12 EGO-Modbus Hydrogen 0.0 mol-% 00 00 00 00
2024 4 float IEEE 754 R/W IP 13 EGO-Modbus Carbon dioxide 1.02 mol-% 3F 829C BC
2026 4 float IEEE 754 R IP 14 EGO-Modbus Operating density 35.9 kg/m3 42 OF A7 8C
2028 4 float IEEE 754 R IP 15 EGO-Modbus Absolute pressure 42.000 bar 42 28 00 00
2030 4 float IEEE 754 R IP 16 EGO-Modbus Temperature 10.00 °C 412000 00
2032 2 unsigned integer 16-bit R IP 17 EGO-Modbus alarm 0 00 00

Important points

e« The ERZ2000-NG is a Modbus slave.

e Supported function codes:

03 Read holding register Read data
16 Preset multiple registers Write data

The register addresses are referenced to 0 (zero).
If, for example, register 2000 is queried on the interface, coordinate
IB17 Register offset = "0" must be parameterized.

Totalizers and disturbance totalizers correspond to billing mode 1.

Standard density, calorific value, hydrogen and carbon monoxide can be
described via Modbus.

In order to ensure that the values are used for conversion, the operating
mode of the corresponding measurement input must be parameterized to
EGO Modbus.

There is no special EGO interface operating mode.
EGO mode only works advantageously with GERG 88.
EGO mode does not work with billing mode 2, 3, 4.

411
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o EGO mode does not work with 14-digit totalizers.

« EGO mode defines fixed values in advance
(m3, kWh, m3h, kW, kg/m?3, mol.%, bar, degrees Cel.).
o Meaning of the alarm status in register 2032:

0

a A 0O DN -

6
7...9

No alarm

Hardware fault(s) of the corrector
Hardware fault(s) of pulse detection

Limit fault(s) of volume measurements
Hardware /limit fault(s) of other transmitters
GERG limit violation

Other alarms

Spare

o For standard density, calorific value, hydrogen and carbon dioxide, an initializa-
tion value (float 999999) is agreed upon, which is always sent by the Modbus
master when there is no measurement available.
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J.2.3 Transgas Modbus

Coordinate IB27 Modbus project enables project-specific assignment of the
Modbus register upwards from 9000. For data exchange with a bus coupler for
Portugal, the Transgas setting must be chosen. This provides the following regis-
ter assignment:

Re- Ac-
gister Bytes Data type

o
o

Value (Dis- Value (Mod-

Line Group Description play) bus)

c
3
5

(2}
©
n
7]

(@]

g

=

o

)

2
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Example of the special configuration

IB Serial interfaces

| 38400 |

B 7 Baud rate COM3
B 8 B/P/S COM3 8N1 -

B 9 COM3 Operating mode | Modbus-RTU
B 17 Register offset | 0

B 18 Modbus address

B 22 Modbus addr. COM1
B 23 Modbus addr. COM2
B 24 Modbus addr. COM3
B 27 Modbus project

Appendix
9031 2 ggf'f’gi‘?t'“te' R KB 12 Timeoutput Modbusday 24 00 18
9032 2 ggf'f’gi?t'“te' R KB 13 Timeoutput  Modbus hour 13 00 0D
9033 2 ggf'f’gj)‘?t'“te' R KB 14 Timeoutput  Modbus minute 30 00 1E
414 9034 2 ggf'f’gi‘?t'“te' R KB 15 Timeoutput  Modbus second 49 00 31
9500 4  floatlEEE754 RW 1J 3 [MP.GCMod- oiiific value 12:000 41 40 00 00
bus main kWh/m3
Imp. GC Mod- Standard densi-
9502 4  float|[EEE 754 R/W 1J CI ty 0.8880 kg/m3 3F 63 53 F8
9504 4  floatlEEE754 RW 1 6  mMP-GCMod- o5, 1.00000 mol- 5 54 g9 g
bus main %
unsigned inte- . Modb.Sync
9506 2 T RIW KC 60 Time entry Joar 2010 07 DA
unsigned inte- . Modb.Sync
9507 2 ger 16-bit R/W KC 61 Time entry month 6 00 06
9508 2 ggf'ggi?t'”te' RW KC 62 Time entry Modb.Sync day 14 00 OE
9509 2 ggfifgi?ti“te' RW KC 63 Timeentry hMo°udrb'SV“° 11 00 0B
9510 2 ggf'fgi?t'”te' RW KC 64  Time entry mi‘ﬁfy”c 55 00 37
9511 2 ggfigg_eb‘?ti”te' RW KC 65 Time entry gﬂe%‘l?]'?ync 12 00 0C
9512 2  unsignedinte- .y e g6 Timeenry  Modb.Synctig 00 00
ger 16-bit ger
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AD Superior calorific value

S —

AE Standard density

S —

BA Component mode

S e —

KC External time signal

I —
L
S E—

Notices
e Time and data of the computer are synchronized by the bus coupler in
30-second intervals only.
e Factors D13, D14 and D15 must be observed for the writing of Ho, Rhon and CO2.

J.2.4 Eon gas transport Modbus

With the setting IB27 Modbus project = EGT, the Modbus register is assigned from 9000
upwards, as required by Eon Gas Transport for the Werne project. The description of this
standard register assignment is beyond the scope of this device manual. However, the
details are included in the device-internal documentation and can be viewed by browser
on the network interface under documentation / [I.LMODBUS /2.Register Werne-Projekt.

415
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K) Cross-references to coordinates

All menus and coordinates are listed below. A corresponding cross-reference to
the menus and coordinates listed in the preceding text is provided.

416

K.1 A Measurements

AA Overview (Measurements function key)
See chapter 5 Transmitters

AB Absolute pressure
See chapter 5.2 Pressure transducer

AC Gas temperature
See chapter 5.3 Temperature transducer

AD Superior calorific value
See chapter 7.2.1 AD Superior calorific value

AE Standard density
See chapter 7.2.2 AE Standard density

AF Relative density
See chapter 7.2.4 AF Relative density

AG Density
See chapter 7.2.5 AG Density

AH Temperature of the density transmitter
See chapter 7.2.6 AH Temperature of the density transmitter

Al Temperature for VOS correction
See chapter 7.2.7 Al Temperature for VOS correction

AJ Velocity of sound at measurement conditions
See chapter 7.2.8 AJ Velocity of sound at measurement conditions

AK Velocity of sound at base conditions
See chapter 7.2.9 AK Velocity of sound at base conditions

AL Inside temperature of device
See chapter 5.3.1 AL internal temperature of the device

AM Viscosity
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See chapter 7.2.10 AM Viscosity

AN Isentropic exponent
See chapter 7.2.11 AN Isentropic exponent

AO Joule-Thomson coefficient
See chapter 7.2.12 AO Joule-Thomson coefficient

AP differential pressure
See chapter 6.5.2 AP diff.pressure

AQ Flow proportional signal
See chapter 6.1.1 AQ 4-20 mA flow

417
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K.2 B Components

BA Components mode
See chapter 7.1.1 BA Components mode

BB Carbon dioxide
418 See chapter 7.1.2 BB Carbon dioxide

BC Hydrogen
— See chapter 7.1.2 BB Carbon dioxide

— BD Nitrogen
See chapter 7.1.2 BB Carbon dioxide

BE Methane
See chapter 7.1.3 BE Methane

BF Ethane
See chapter 7.1.3 BE Methane

BG Propane
See chapter 7.1.3 BE Methane

BH N-butane
See chapter 7.1.3 BE Methane

Bl I-butane
See chapter 7.1.3 BE Methane

BJ N-pentane
See chapter 7.1.3 BE Methane

BK I-pentane
See chapter 7.1.3 BE Methane

BL Neo-pentane
See chapter 7.1.3 BE Methane

BM Hexane
See chapter 7.1.3 BE Methane

BN Heptane
See chapter 7.1.3 BE Methane

BO Octane
See chapter 7.1.3 BE Methane
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BP Nonane
See chapter 7.1.3 BE Methane

BQ Decane
See chapter 7.1.3 BE Methane

BR Hydrogen sulphide
See chapter 7.1.3 BE Methane

BS Water
See chapter 7.1.3 BE Methane

BT Helium
See chapter 7.1.3 BE Methane

BU Oxygen
See chapter 7.1.3 BE Methane

BV Carbon monoxide
See chapter 7.1.3 BE Methane

BW Ethene
See chapter 7.1.3 BE Methane

BX Propene
See chapter 7.1.3 BE Methane

BY Argon
See chapter 7.1.3 BE Methane

419
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K.3 C Analysis

CA Overview (Analysis function key)
See chapter 7.3.1 CA Overview (Analysis function key)

CB Conversion factor
See chapter 7.3.2 CB Conversion factor

CC Calculation of the compressibility coefficient
See chapter 7.3.3 CC Calculation of K coefficient

CD Gerg equation of state
See chapter 7.3.4 GERG 88 S

CE AGA NX 19 equation of state
See chapter 7.3.5 CE AGA NX 19 equation

CF AGA NX 19 equation of state with correction for H group gas
See chapter 7.3.3 CC Calculation of K coefficient

CG AGA 8 equation of state of 1985
See chapter 7.3.3 CC Calculation of K coefficient

CH AGA 8 92DC equation of state
See chapter 7.3.6 CH AGA 8 92DC equation

Cl Beattie & Bridgeman equation of state
See chapter 7.3.3 CC Calculation of K coefficient

CJ Van der Waals equation of state
See chapter 7.3.3 CC Calculation of K coefficient

CK Industrial gases parameter
See chapter 7.3.7 CK Industrial gases parameter

CL AGAS8 gross method
See chapter 7.3.3 CC Calculation of K coefficient.

CM Conversion factor comparison
See chapter 7.3.3 CC Calculation of K coefficient

CN C6+ -Distribution
See chapter 7.3.8 CN C6+ -Distribution

CO Peng-Robinson
See chapter 7.3.3 CC Calculation of K coefficient
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K.4 D Calculation values
DA Calculations in accordance to ISO 6976
See chapter 7.4.1 DA Calculations according to ISO 6976
DB calculation according to AGA 10 / Helmholtz 1SO20765-1:2005
See chapter 7.4.2 DB Calculation according to AGA10/Helmholtz ISO20765- 421

1:20056

DC Transport phenomena
See chapter 7.4.3 DC Transport

DD Critical values
See chapter 7.4.4 DD Critical values

DE Stoichiometry
See chapter 7.4.5 DE Stoichiometry

DF Impact on environment in case of complete combustion
See chapter 7.4.6 DF Environment

DG Correction of velocity of sound
See chapter 7.4.9 DG Correction of velocity of sound

DH Assessed analysis
See chapter 7.4.10 DH Assessed analysis

DI Adjustable extra base condition
See chapter 7.4.11 DI Adjustable extra base condition

DJ Exhaust summary
See chapter 7.4.7 DJ Exhaust summary

DK Composition of exhaust fumes
See chapter 7.4.8 DK Composition of exhaust fumes

DL Calculations according GPA 2172-96
See chapter 7.4.12 DL Calculations according to GPA 2172-96
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K.5 E Mode

EB Base values
See chapter 7.5.1 EB Base values

EC Billing mode
See chapter 6.2.1 EC Billing mode

ED Parameter access
See chapter 2.3 Access protection for data and settings

EE Display
See chapter 2.4 Basic settings

EF Processing table values
See chapter 7.5.2 EF Processing table values

EG ID display
See chapter 2.5.5.3 Type plate

EH Module assembly
See chapter 3.1.1 Equipment variants

El Configuration
See chapter 3.1.2 Configuration of connections

EJ Identification of software
See chapter 1.5.4 Signature, software and hardware data

EK Identification of hardware
See chapter 1.5.4 Signature, software and hardware data

EL Description site
See chapter 2.4 Basic settings

EM Erasing procedures
See chapter 2.5.6 Archive

ER Signature
See chapter 1.5.4 Signature, software and hardware data

ES Parameter change
See chapter 2.4 Basic settings
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K.6 F Test

FA Control panel
See chapter .A.5.1 FA Control panel

FB On-the-fly calibration
See chapter .A.5.2 FB On-the-fly calibration

FC Freeze
See chapter .A.5.3 FC Freeze

FD Computing cycle
See chapter .A.5.4 FD Corrector cycle

FE Calibration unit standard density / gross calorific vakue
See chapter 7.5.3 FE Calibration unit standard density / gross calorific value

FF Function test under running conditions
See chapter .A.5.5 FF Function test under running conditions

FG Hardware test
See chapter .A.5.6 FG Hardware test

FJ File system
See chapter .A.5.7 FJ File system

FK Boole functions
See chapter .A.5.8 FK Boole function

423
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K.7 G Totalizer/volume transmitter
GA Tube dimensions
See chapter 6.5.1 GA Tube dimensions

GB Flow rate parameters
See chapter 6.1.2 GB Flow rate parameters

GC kv factor
See chapter 6.1.3 GC kv factor

GD Determination of characteristic curve
See chapter 6.1.4 GD Characteristic curve determination

GE Error curve linearisation, forward flow
See chapter 6.1.5 GE Error curve linearisation, forward flow

GF Error curve linearisation, reverse flow
See chapter 6.1.5 GE Error curve linearisation, forward flow

GG Flow
See chapter 6.1.6 GG Flow

GH Start-up and shut-down monitoring
See chapter 6.1.7 GH Start-up and shut-down monitoring

GJ Body compensation
See chapter 6.3.1 GJ Body compensation

GU Namur sensor adjustment
See chapter 4.4 NAMUR sensor adjustment (optional)

GV Orifice
See chapter 6.5 Orifice plate diameter

GW Extremal values for expanded type plate
See chapter 6.5 Orifice plate diameter

GX Roughness of tube
See chapter 6.5 Orifice plate diameter

GY Abrasion of orifice edge
See chapter 6.5 Orifice plate diameter

GZ Orifice function key
See chapter 6.5 Orifice plate diameter
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K.8 H Flow rate

HA Overview
See chapter 6.1.8 HB Energy flow

HB Energy flow rate
See chapter 6.1.8 HB Energy flow

HC Mass flow rate
See chapter 6.1.8 HB Energy flow

HD Volumetric flow rate at base conditions
See chapter 6.1.8 HB Energy flow

HE Volumetric flow rate at measurement conditions
See chapter 6.1.8 HB Energy flow

HF Corrected volumetric flow rate at measurement conditions
See chapter 6.1.8 HB Energy flow

HG Mass flow rate broken down into components
See chapter 6.1.8 HB Energy flow

425
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K.9 | Communication

IA TCP/IP network
See chapter 4.5.1 IA TCP/IP network

IB Serial COMs
426 See chapter 3.1.5 Pin assignment and recommended use of the interfaces
and 3.1.6 External modem connection

— IC General DSfG
See chapter 4.5.2 IC DSfG instance computer

ID DSfG entity recording
See chapter 4.5.3 ID DSfG entity recording

IE Remote data transmission access
See chapter 4.5.4 IE IE Remote data transmission access

IF DSfG master
See chapter 4.5.5 IF DSfG

IG Imported gas quality via DSfG
See chapter 7.6.1 |G Imported gas quality via DSfG

IH Imported gas quality via RMG bus
See chapter 7.6.6 IH Imported gas quality via RMG bus

Il Modbus superblock
See chapter 4.3.1 Concept

IJ Imported main gas quality via modbus
See chapter 7.6.2 IJ Imp. GC Modbus main

IK Imported backup gas quality via modbus
See chapter 7.6.3 IK Imp. GC Modbus ref

IL GC1 Modbus master
See chapter 7.6.4 IL Modbus Master

IM GC2 Modbus master
See chapter 7.6.5 IM Modbus Master

10 DSfG tandem counter comparison
See chapter .J.1.2 Cross-comparison via DSfG

IP Modbus EGO Erdgas Ostschweiz
See chapter 7.6.7 IP Modbus EGO Erdgas Ostschweiz
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K.10 J Fault messages
JA Fault messages
See chapter 9.1.1 JA Fault messages

JB Message registers
See chapter 9.1.2 JB Message register

CJ GlA-bit table
See chapter 9.1.3 CJ GIA-Bit table

JD Debugging
See chapter 9.1.4 JD Debugging

427
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K11 K Times
KA Times
See chapter 2.6.1 KA Times and time settings

KB Time contact signal to external devices
See chapter 2.6.2 KB Time contact signal to external devices

KC External time signal
See chapter 2.6.3 KC external time signal

KD Plausibility controls of time
See chapter 2.6.4 KD Plausibility
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K12 L Totalizers

LA Overview
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LB Totalizer BM 1
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LC Disturbance totalizer BM 1
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LD Totalizer BM 2
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LE Disturbance totalizer BM 2
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LF Totalizer BM 3
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LG Disturbance totalizer BM 3
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LH Totalizer BM 4
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LI Disturbance totalizer BM 4
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LJ Totalizer, undefined billing mode
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LK Counter parameter
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

429
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LL Monitoring of synchronous run
See chapter 6.1.2 GB Flow rate parameters

LN Original totalizer, encoder totalizer terminal X4 or X9
See chapter 6.2.1 EC Billing mode

LO Digital totalizer transmission, ultrasonic flow meter
See chapter 6.3.18 LO Digital totalizer transmission

LP Seting totalizers
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LQ Monthly quantities
See chapter 8.1.1 LS Hourly quantities

LS Hourly quantities
See chapter 8.1.1 LS Hourly quantities

LT Daily quantities
See chapter 8.1.1 LS Hourly quantities

LU Quantity weighted average values
See chapter 7.2.3 LU Quantity weighted average values

LV Customer specific totalizer set A
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LW Customer specific totalizer set B
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LX Customer specific totalizer setting
See chapter 2.5.1.4 Counters and
2.5.1.5 Customer-specific counters (customer counters)

LZ Counter increment values of current flow computer cycle
Displaying menu only.
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K.13 M Outputs

MA Overview
See chapter 3.1.10 MA Input / output function key

MB Current output 1
See chapter 3.1.17 MB Current output 1 431

MC Current output 2
See chapter 3.1.17 MB Current output 1 -

MD Current output 3
See chapter 3.1.17 MB Current output 1

ME Current output 4
See chapter 3.1.17 MB Current output 1

MF Pulse output 1
See chapter 3.1.18 MF Pulse output 1

MG Pulse output 2
See chapter 3.1.18 MF Pulse output 1

MH Pulse output 3
See chapter 3.1.18 MF Pulse output 1

MI Pulse output 4
See chapter 3.1.18 MF Pulse output 1

MJ Contact output 1
See chapter 3.1.19 MJ Contact output 1

MK Contact output 2
See chapter 3.1.19 MJ Contact output 1

ML Contact output 3
See chapter 3.1.19 MJ Contact output 1

MM Contact output 4
See chapter 3.1.19 MJ Contact output 1

MN Contact output 5
See chapter 3.1.19 MJ Contact output 1

MO Contact output 6
See chapter 3.1.19 MJ Contact output 1
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MP Contact output 7
See chapter 3.1.19 MJ Contact output 1

MQ Contact output 8
See chapter 3.1.19 MJ Contact output 1

MR Frequency output 1
See chapter 3.1.20 MR Frequency output 1
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K.14 N Inputs

NA Current input 1
See chapter 3.1.11 NA Current input 1

NB Current input 2
See chapter 3.1.11 NA Current input 1

NC Current input 3
See chapter 3.1.11 NA Current input 1

ND Current input 4
See chapter 3.1.11 NA Current input 1

NE Current input 5
See chapter 3.1.11 NA Current input 1

NF Current input 6
See chapter 3.1.11 NA Current input 1

NG Current input 7
See chapter 3.1.11 NA Current input 1

NH Current input 8
See chapter 3.1.11 NA Current input 1

NI Resistance Input 1
See chapter 3.1.12 NI Res. input 1

NJ Resistance Input 2
See chapter 3.1.12 NI Res. input 1

NL Frequency input 1

See chapter 3.1.13 NL Frequency input 1

NM Frequency input 2

See chapter 3.1.13 NL Frequency input 1

NN Frequency input 3

See chapter 3.1.13 NL Frequency input 1

NO Frequency input 4

See chapter 3.1.13 NL Frequency input 1

NP Frequency input 5

See chapter 3.1.13 NL Frequency input 1

433
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NQ Frequency input 6
See chapter 3.1.13 NL Frequency input 1

NR Frequency input 7
See chapter 3.1.13 NL Frequency input 1

NS Frequency input 8
See chapter 3.1.13 NL Frequency input 1

NT Contact inputs
See chapter 3.1.14 NT Contact inputs

NU Current input 9 Exi
See chapter 3.1.15 NU Current input 9 Exi

NV Current input 10 Exi
See chapter 3.1.15 NU Current input 9 Exi

NW Current input 11 Exi

See chapter 3.1.15 NU Current input 9 Exi

NX Current input 12 Exi

See chapter 3.1.15 NU Current input 9 Exi

NY Resistance measurement 3

See chapter 3.1.16 NY Resistance measuremnt 3

NZ Resistance measurement 4

See chapter 3.1.16 NY Resistance measuremnt 3
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K.15 O Miscellaneous
OA DSfG archive
See chapter .C.1.1 OA DSfG archive

OB Gauge pressure
See chapter 5.2 Pressure transducer

OC Function
See chapter .C.1.2 OC Function

OD Input values
See chapter .C.1.3 OD Input values

OE Miscellaneous
See chapter .C.1.4 OE Miscellaneous

OF Extra analog value 1
See chapter 5.4 Special measurements

OG Extra analog value 2
See chapter 5.4 Special measurements

OH Extra analog value 3
See chapter 5.4 Special measurements

Ol Extra analog value 4
See chapter 5.4 Special measurements

OJ Extra analog value 5
See chapter 5.4 Special measurements

OK Extra analog value 6
See chapter 5.4 Special measurements

OL Extra analog value 7
See chapter 5.4 Special measurements

OM Extra analog value 8
See chapter 5.4 Special measurements

ON Extra messages
See chapter 9.1.5 ON Extra messages

OO Extra counter 1
See chapter 6.1.9 OO Extra

OP Extra counter 2
See chapter 6.1.9 OO Extra

435

Manual ERZ 2000-NG - EN09 - October, 11" 2023



Appendix

RMG

436

0Q Special counter 3
See chapter 6.1.9 OO Extra

OR Special counter 4
See chapter 6.1.9 OO Extra

OS Special counter 5
See chapter 6.1.9 OO Extra

OT Special counter 6
See chapter 6.1.9 OO Extra

OU Free programmable archive
See chapter .C.1.5 OU Freely programmable archive

OV Dialogs
See chapter .C.1.6 OV Dialog

OW Texts for Browser
See chapter .C.1.7 OW Text for Browser

OX RMGView trigger
See chapter 6.4.13 OX RMGView Trigger

OY DSfG special values DSfG
See chapter .C.1.8 QY special values DSfG

OZ DSfG archives part 2
See chapter .C.1.9 OZ DSfG archive part 2
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K.16 P Highest load

PB Maximum load display, maximum hourly value of the day
See chapter 2.5.9 Maximum load

PC Maximum load display, maximum hourly value of the month
See chapter 2.5.9 Maximum load

PD Maximum load display, maximum hourly value of the year
See chapter 2.5.9 Maximum load

PE Maximum load display, maximum daily value of the month
See chapter 2.5.9 Maximum load

PF Maximum load display, maximum daily value of the year
See chapter 2.5.9 Maximum load

PG Maximum load display, maximum minute value of the hour
See chapter 2.5.9 Maximum load

PH Current maximum load quantities
See chapter 2.5.9 Maximum load
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K.17 Q Archive

Archive group 1/ counter BM 1
See chapter .C.1.10 Archive groups

Archive group 2 / fault counter BM 1
See chapter .C.1.10 Archive groups

Archive group 3 / counter BM 2
See chapter .C.1.10 Archive groups

Archive group 4 / fault counter BM 2
See chapter .C.1.10 Archive groups

Archive group 5/ counter BM 3
See chapter .C.1.10 Archive groups

Archive group 6 / fault counter BM 3
See chapter .C.1.10 Archive groups

Archive group 7 / counter BM 4
See chapter .C.1.10 Archive groups

Archive group 8 / fault counter BM 4
See chapter .C.1.10 Archive groups

Archive group 9 F-instance 1b
See chapter .C.1.10 Archive groups

Archive group 10 F-instance 2a
See chapter .C.1.10 Archive groups

Archive group 11 F-instance 2bc
See chapter .C.1.10 Archive groups

Archive group 12 / Gas quality
See chapter .C.1.10 Archive groups

Archive group 13 / undefined BM
See chapter .C.1.10 Archive groups

Archive group 14 / tandem counter comparison via DSfG
See chapter .C.1.10 Archive groups

Archive group 15/ Freely programmable archive
See chapter .C.1.10 Archive groups
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Archive group 16 / Control counters, extra counters, extra measured values
See chapter .C.1.10 Archive groups

Archive group 17 Revision part 1
See chapter .C.1.10 Archive groups

Archive group 18 Revision part 2
See chapter .C.1.10 Archive groups

Archive group 19 Revision part 3
See chapter .C.1.10 Archive groups

Archive group 20 Revision part 4
See chapter .C.1.10 Archive groups

Archive group 21/ Log file, alarms, warnings and other messages
See chapter .C.1.10 Archive groups

Archive group 22 / Highest load values of the day
See chapter .C.1.10 Archive groups

Archive group 23 / Highest load values of the month
See chapter .C.1.10 Archive groups

Archive group 24 / Highest load values of the year
See chapter .C.1.10 Archive groups
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K18 T Trend

TA Trend block
See chapter 2.5.8 Trend
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K19 UIGM

UA Ultrasonic transmitter
See chapter 6.3.2 UA Ultrasonic volume transmitter

UB USZ Reynolds correction
See chapter 6.3.3 UB USZ Reynolds correction

UC USZ base correction
See chapter 6.3.4 UC Base correctionUC Base correction

UD USZ Error curve correction
See chapter 6.3.5 UD Err.curve correction

UE Effects of Correction
See chapter 6.3.6 UE Effect

UF IGM ID display IGM 1
See chapter 6.3.7 UF ID display IGM 1

UG IGM ID display IGM 2
See chapter 6.3.7 UF ID display IGM 1

UH IGM ID display IGM 3
See chapter 6.3.7 UF ID display IGM 1

Ul IGM ID display IGM 4
See chapter 6.3.7 UF ID display IGM 1

UJ Path 1
See chapter 6.3.8 UJ Path 1

UK Path 2
See chapter 6.3.8 UJ Path 1

UL Path 3
See chapter 6.3.8 UJ Path 1

UM Path 4
See chapter 6.3.8 UJ Path 1

UN Path 5
See chapter 6.3.8 UJ Path 1

UO Path 6
See chapter 6.3.8 UJ Path 1
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UP Path 7
See chapter 6.3.8 UJ Path 1

UQ Path 8
See chapter 6.3.8 UJ Path 1
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K.20 V F instance

VA Current velocity of gas
See chapter 6.3.9 VA Current velocity of gas

VB Speed of sound
See chapter 6.3.10 VB Speed of sound

VC Ultrasonic profile of velocity
See chapter 6.3.11 VC Ultrasonic profile

VD Average values
See chapter 6.3.12 VD Volume flow

VE Messages
See chapter 6.3.13 VE Messages

VF Signal acceptance
See chapter 6.3.14 VF Signal acceptance

VG Signal-to-noise ratio
See chapter 6.3.15 VG Signal-to-noise ratio

VH Automatic gain control
See chapter 6.3.16 VH Automatic gain control

VI Hourly mean velocity of gas

See chapter 6.3.17 VI Gas speed hourly mean value

VJ Register expressions

See chapter 6.4.7 Protocol type in menu VJ Register plots

VK Modbus master USM

See chapter 6.4.9 Configuration VK Modbus according to Instance F
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Certificates

- PTB type approval certificate for calorific value flow computer

444 - PTB type approval certificate for load registration device

- PTB type approval certificate for effective pressure meter
- PTB type approval certificate for status flow computer
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R3-0012

PTB KBS

s ; Konformitatsbewertungsstelle
Physikalisch-Technische Bundesanstalt 9
Nationales Metrologieinstitut

Baumusterprifbescheinigung

Type-examination Certificate

Ausgestellt fur: RMG MESSTECHNIK GmbH
Issued to: Otto-Hahn-Str. 5
35510 Butzbach
gemaRk: Anlage 4 Modul B der Mess- und Eichverordnung vom 11.12.2014
In accordance with: (BGB|_ 1S.201 0)
Annex 4 Modul B of the Measures and Verification Ordinance dated 11.12.2014
(Federal Law Gazette I, p. 2010)
Geréateart: Brennwert-Mengenumwerter
Type of instrument: Energy conversion device
Typbezeichnung: ERZ2104-NG

Type designation:
Nr. der Bescheinigung: DE-16-M-PTB-0026, Revision 2

Certificate No.:

Glltig bis: 28.04.2026

Valid until:

Anzahl der Seiten: 41

Number of pages:

Geschéaftszeichen: PTB-1.42-4098367

Reference No.:

Nr. der Stelle: 0102

Body No.:

Zertifizierung: Braunschweig, 05.11.2019 Bewertung:
Certification: Evaluation:

Im Auftrag Siegel Im Auftrag
On behalf of PTE__ Seal On behalf of PT8

/ ¢ Sl e

Dr. Roland Schmidt

Ve

Dr. Helmut Tébben

Baumusterprifbescheinigungen ohne Unterschrift und Siegel haben keine Galtigkeit. Diese Baumusterprifbescheinigung darf nur
unveréndert weiterverbreitet werden. Auszuge bedurfen der Genehmigung der Physikalisch-Technischen Bundesanstalt.
Type-examination Certificates without signature and seal are not valid. This Type-examination Certificate may not be rep
other than in full. Extracts may be taken only with the permission of the Physikalisch-Technische Bunc 5

-
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PIB KBS

Konformitatsbewert tell
Physikalisch-Technische Bundesanstalt PRI
Nationales Metrologieinstitut

446

Baumusterprifbescheinigung

Type-examination Certificate

Ausgestellt far: RMG MESSTECHNIK GmbH
Issued to: Otto-Hahn-Str. 5
35510 Butzbach
gemaR; Anlage 4 Modul B der Mess- und Eichverordnung vom 11.12.2014
In accordance with: (BGBI. | S. 2010)
Annex 4 Modul B of the Measures and Verification Ordinance dated 11.12.2014
(Federal Law Gazette I, p. 2010)
Geréteart: Belastungs-Registriergerét
Type of instrument: Load recorder

und Héchstbelastungs-Anzeigegeréat
and registration device for the maximum load

Typbezeichnung: ERZ2000-NG

Type designation:

Nr. der Bescheinigung: DE-16-M-PTB-0027, Revision 2

Certificate No.:

Glltig bis: 28.04.2026

Valid until:

Anzahl der Seiten: 14

Number of pages:

Geschéaftszeichen: PTB-1.42-4090627

Reference No.:

Nr. der Stelle: 0102

Body No.:

Zertifizierung: Braunschweig, 30.10.2019 Bewertung:
Certification: ) Evaluation:

Im Auftrag Siegel Im Auftrag
On behalf of PTB Seal On behalf of PTB

/7 Jﬁ%:m /:oé/

Dr. Roland Schmidt

Doidone

Dr. Helmut Tébben

Baumusterprifoescheinigungen chne Unterschrift und Siegel haben keine Giltigkeit. Diese Baumusterprufbescheinigung darf nur
unverdndert weiterverbreitet werden. Auszlge bedlrfen der Genehmigung der Physikalisch-Technischen Bundesanstalt.
Type-examination Certificates without signature and seal are not valid. This Type-examination Certificate may not be reproduced
other than in full. Extracts may be taken only with the permission of the Physikalisch-Technische Bundesanstalf.

R3-0012
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PIB ..KBs

Konformitatsbewerts
Physikalisch-Technische Bundesanstalt i
Nationales Metrologieinstitut

Baumusterprufbescheinigung

Type-examination Certificate

Ausgestellt flr: RMG MESSTECHNIK GmbH
Issued to: Otto-Hahn-Str. 5
35510 Butzbach
gemal: Anlage 4 Modul B der Mess- und Eichverordnung vom 11.12.2014
In accordance with: (BGBI. 1 S. 2010)

Annex 4 Modul B of the Measures and Verification Ordinance dated 11.12.2014
(Federal Law Gazette |, p. 2010)

Geriéteart: Wirkdruckgaszahler

Type of instrument: Differential pressure gas meter

Typbezeichnung: ERZ2014-NG, ERZ2114-NG

Type designation:

Nr. der Bescheinigung: DE-16-M-PTB-0028, Revision 2

Certificate No.:

Gllltig bis: 20.06.2026

Valid until:

Anzahl der Seiten: 43

Number of pages:

Geschéftszeichen: PTB-1.42-4098368

Reference No.:

Nr. der Stelle: 0102

Body No.:

Zertifizierung: Braunschweig, 05.11.2019 Bewertung:
Certification: ) Evaluation:

Im Auftrag Siegel Im Auftrag
On behalf of PTB Seal On behalf of PTB

i oae

Dr. Helmut Tébben

]( 7 47 {’- 77 LL({:\{
Dr. Roland Schmidt

Baumusterprifbescheinigungen ohne Unterschrift und Siegel haben keine Guiltigkeit. Diese Baumusterprufbescheinigung darf nur
unveréindert weiterverbreitet werden. Auszige bedurfen der Genehmigung der Physikalisch-Technischen Bundesanstalt.
Type-exammatfon Certificates without signature and seal are not valid. This Type-examination Certificate may not be reproduced
other than in full. Extracts may be taken only with the permission of the Physikalisch-Technische Bundesanstalt.

R3-0012
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R3-072097

PIB

Physikalisch-Technische Bundesanstalt
Nationales Metrologieinstitut

KBS

Konformitatsbewertungsstelle

EU-Baumusterpriifbescheinigung

Ausgestellt fur:
Issued to:

gemak:

In accordance with:

Geréteart:
Type of instrument:

Typbezeichnung:
Type designation:

Nr. der Bescheinigung:

Certificate No.:

Giiltig bis:
Valid until:

Anzahl der Seiten:

Number of pages:

Geschéftszeichen:

Reference No.:

Notifizierte Stelle:
Notified Body:

Zertifizierung:
Certification:

Im Auftrag
On behalf of PTB

EU Type-examination Certificate

RMG MESSTECHNIK GmbH
Otto-Hahn-Str. 5
35510 Butzbach

Anhang Il Modul B der Richtlinie 2014/32/EU des Europaischen
Parlaments und des Rates vom 26. Februar 2014 zur Harmonisierung
der Rechtsvorschriften der Mitgliedstaaten tber die Bereitstellung von

Messgeraten auf dem Markt.

Annex Il Module B of the Directive 2014/32/EU of the European Parliament and of the
Council of 26 February 2014 on the harmonisation of the laws of the Member States
relating to the making available on the market of measuring instruments.

Zustands-Mengenumwerter fir Gas
Volume conversion device for gas
ERZ20004-NG, ERZ2104-NG
DE-13-MI1002-PTB003, Revision 5
28.04.2026

41

PTB-1.42-4098366

0102
Braunschweig, 30.10.2019 Bewertung:

. Evaluation:
Siegel Im Auftrag
Seal On behalf of PTB

Dr. Roland Schmidt
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Subject to technical changes

More information
If you would like to learn more about the products and solutions from RMG, visit
our website:

www.rmg.com

or contact your local sales representative

RMG Messtechnik GmbH
Otto-Hahn-StralRe 5
35510 Butzbach, Germany

Phone: +49 (0) 6033 897 — 0 R M G
Fax: +49 (0) 6033 897 — 130
Email: service@rmg.com ONE STEP AHEAD
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