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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 Gasmessgeréate

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.

Ethl / 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 (), Firefox (),
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1.2.2 Symbols
The following symbols are used:

12, .. 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
1.2.4.1  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 potential 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.

¢ 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.

¢ 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.

A Danger

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 (chapterl.5 Areas of application)

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

1.2.4.2 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.

A Danger

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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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.

1.25 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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- 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.
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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!

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.

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.

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:

« 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

« 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

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
cvC
DC
EDC
uscC
and MC

apply here only and are not general abbreviations.

1.5.2 Use in gas measurement technology

volume corrector
calorific value corrector
density corrector
energy density corrector
ultrasonic controller
mass calculation

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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« 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 arisk 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-MI1002-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-PTBO0O03 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 3: Seal diagram - front

View A View B
e B . View D View C
I_ I
o ni N +
S I\
Metrological seal Metrological seal

Figure 4: Seal diagram - sides A, B, C, D
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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!

21
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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.

The following figures Figure 6: "Normal” data transmission and Figure 7: Signed data
transmission clarify the process.

»MNormal® transmission

Sender:
ERZ2000-NG

=

Reseiver

message

Figure 6: "Normal" data transmission

Sender:
ERZ2000-NG

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

ERO5 public key Qx (first 40 characters),

ERO6 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
Methed of signature | RMD160+ECDSA192 V| signatur
Senders ID |Ahsender1}fpenschild | AbseTyps
build new key bldKey
time stamp (UTC) 28-04-2017 13:27:16 keytime
Public Key Qx1 41E3EBO40B6870F878.. hex pubkeyxi
Public Key Qx2 7FDCD50C hex pubKeyX2
Public Key Qy1 2CF5460F4B9122D7B3.. hex pubKeyyl
Public Key Qy2 2DES6C389 hex pubKeyy2

E* 1
E =

X 3
] 4
] 5
] 6
] 7
] 8
|

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

Figure 8: ER Signature menu

Access to the coordinates ERO1 Signing and ERO3 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 ERO1 Signature.

e 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 ERO3 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.

Manual ERZ 2000-NG -

ENO09 - 2020, January 23rd



1 About this manual

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
RMD160+ECDSA192

AF 37 Signature time stamp (UTC) sign1Typs
28-04-2017 13:27:16

Public Key Qx

41E3EBO4A0B68BTOFGT8TR
A= 38 Public key Qx 13CARS0F23264ACA2262 sign2Typs
TFDCD50C

Public Key Qy

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
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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
1.8.0g
FOCD hex
16-09-2019 15:16:39
2.008
S5ABS hex
21-10-2014 15:03:38

33587820 |

8433
6A5B hex

2021

PTB

1317_201_368

ERZ 2000-NG_V1.8.0..

1.05

PicoMOD6 W1.11

Jun 18 2012
81455247 hex

81455247 hex

1.10

3.000

21-10-14
6FC2 hex

#
[y
o+

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

Variable
versionEK
chksEK
lehgEK

versionAP
chksAP
lchgAP
versionFCB
chksFCB
lchgFCB
schluessel

paramChks
chksBin
codeCtrls
MIDzulass
svnRevisions
rmgvld
versionBTL
versWinkern
dateWinKern
chksWinKern
inputWinkern
verswWinBL
versionFPGA

lchgFPGA
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
= 1 Manufacturer RMG Messtechnilk
=] 2 Year of construct. 2013
=3 3 Factory number 1234567890123456789
S 4 Hardware ID 10
S B Comment keine
B 6 Control panel  |[WIN2000_Front3 |

B 7 back panel [FC2000NG_RW-0 |

B g controller |ERZZUDDNG—D |

B 9 PCbase |PicoGC-3 |

B 10 interfaces |ERZ2004_C34-6 |

:} 11 Hart interfaces  |ERZ2004_Hart-4 |

B 12 digital interfaces |F58_Modul-3 |

B 13 Ex inputs |Ex1—N1DduI—2 |

D 14 OBIS Id. 7061 1301 2345 6789

| Enter || Cancel || Load defaults || Refrash |

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)
FFFFFFFFFF: 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
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2 Introduction

2.1 Operation
2.1.1 Front panel

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.
S?e?]?“re' 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: There 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 Sealable rotary switch: the custody transfer lock is opened at

transfer 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).

2.1.3 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

Manual ERZ 2000-NG - EN09 - 2020, January 23rd



2 Introduction

30

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 |
(0] (0] (0] O [0) (0] O (0] o [©)
113 ||Ar 3 [|as+ | |3 ae+ | |3 [fs2+ | 13T []r2e 113 (| 14e 13 | er 113 [fes+ |1|O3 10
@ 2|3 [|a- | 2|3 J|as | 2|3 [[ae- |2]O [|se | 2|33 [frze | 2] [|1e |2fTT fJer | 2|3 [fess |23 2|3 @
3|3 [[az+ | 3|3 |[ae+ | 3|3 |[ao+] 3|3 |[s2+ | 3|3 [l1ee |33 [f1se | 3|3 |fe2 3|3 e | 3| ) ]
A3 |[az | 4|3 [[ae- | 4| T3 [[awo- | 4] O [[sz [4]O [lze |4|3 Jlse |43 ||e2- |48 ||E- |4|O JO
|3 [ase [ 5|3 [|ar+ | 5|T2 [lawee | 5|22 (|53 | o[ [ise || [free || T [+ | 5|0 [lee || slO
sl || A3 sl || A7- sl |[A1- | 6|3 || s3 sl || 13e 6| ||1ee sl || E3- s || es- s|O s|O
(3 flass [ 7|3 [faer | 7[ 3 [Jar2+ | 7|3 ffs+ | B e [ 7|B e | |3 fle | 7B e | O o
8|3 [las- | 8|3 ||2e- | 8|3 |{a2- | 8|3 ||sa || |frzs |83 ||17e | 8|3 |[E4- | 8|3 || eo-
ofa [las [ o]0 [[was [ o] O [[ene | |0 [[eree | |0 ffus | o|Em [fise | ofEd [[es+ | of T [[ero | 3|2 =
0|3 ||A- |03 ||wa- o] 3 || E11- |20) 3T || E22- |20/ 3T || t2- 20|33 ||18e |20 3T ||E5- |20] 3 || E10- ] | ] 9O
9 0 9 0 9 9 0 o] W=l O
X11 X12 X13 X14 X15 X37 X38 o [©)
0)(o] (o) (0] (0] (o
o o o o o o o
89 39 39 39 N B LB 3
09 09 oS 08 aSl121128l12 1128 @
o o o o oflla|]e°l|5 ||o0®
%o %o %o %o %o o o
O o o 0 USB-D
com1 com2 Ccoms3 CcomM4 com7
o X %)
100-230VAC F1=1,6A o |

Ethernet
Nr. 2 Nl = = |_'_

= =B B =5 =5 =

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

31
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Figure 15: ERZ2000-NG start screen

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

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.

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
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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 =
(bottom menu item) takes place and various sub-menus scan be selected by clicking
on , such as Overview, Absolute pressure, Gas temperature, etc. A symbol
change from to  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 ) displays some of these values in the live browser (Figure 19: Overview of

measurements).

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. Gasl p5 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 By double-clicking on this field,
the currently pending faults are displayed.
6. M54-0 The fault messages are displayed in consecutive
Calibr. lock order with fault number.
7. 1 Debug value (internal use)
9. Update 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
¥-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
X-Ref

Data type Panel
X-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

Pa 0.55000
T 293.15
Hs 11.250
sd 0.75651
rd 0.5549
cCo2 0.9960
H2 0.0000
M2 0.0000
den 35.000

Unit
MPa
4
kWwh/m3
kg/m3

mole%
mole%
mole%

lkkg/m3

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

BD Mitrogen

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).
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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 ABQO7) 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

5// /

Figure 24: Coordinate system

With ABO1 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 ABO1 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 =firstline

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.

2.2.1 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:

41
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|Coordinate system |

Access au-
thorization

Display
text

Figure 25: Parameter display

Explanation of symbols in the Access column:

A Display values, custody transfer, change not possible
B Parameter under single code word protection

C Special case: Code word entry/check

D General displays, display values, non-custody-transfer

E 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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P

N <X =s/5 » o ©

Constant, not editable
Imported measurement via Modbus, not editable

Non-custody-transfer totalizers, COz, 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

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

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

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

98
g9

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 (KCO06) 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 |DFF V|

T 2 timesync.tolerance |2 | =
E* 3  Time sync. rule | Always V|

B 4  Retrigger success |9IIIDCID | s

B 5 Retrigger fault |3EIEI | s

Q 6 PTB trigger |D | S

Figure 26: Automatically changing value "KCO06 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 i Sync.mode input |DFF ( W ,
N

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 IROSEMOUNT |

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 AC0O1
Temperature can be changed.
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With the back arrow of Explorer

l

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:

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.

a7
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Closed Without influence on measurement and measurement accuracy,
e.g. operating point testing resolution

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

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.

GO

Figure 33: Changing access rights

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

Manual ERZ 2000-NG - ENO09 - 2020, January 23rd



2 Introduction

ED Parameter access

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

C 3 Codeword 2 19999 | code?

A * 4 Current access Super user actAccess
X 5 service mode No w serviceMod
D 6 Current access Super user actAccess?2
D 8 Expired 1025s xsCur

B 9 Max. opening time ‘18[]0 |s xsMax

D 10 act. Op./Rev. Operation revisBtr

D 11 Revision contact OFF ktkRevis

B 12 Source revision ctc |OFF V| kzoRevis

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

) 15 Press. at revision \retained value V\ pRevMod

‘ 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 EDO4 Current access displays "Single code". If
Code word 2 is activated with the same code = "9999" with the same procedure, then
EDO4 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, EDO4 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.

49
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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 EDO1 Revision
mode and the revision bit in the bit string of the computer is set. It identifies archive
entries and standard queries. When an revision is in progress, pulse outputs are
switched off.

The "Super user"” status and "Simple (Double) code" can be limited in coordinate
EDO9 to a maximum of 14400 s (= 4 hours). In this connection, EDO8 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

Language English W sprache

User profile ‘ Developer V| rofil

Screen saver ‘1092 | min schonZeit

Information line No W infolLine

Contrast Touchsrc. ‘2500 | dspKontrast

I— - ———

Buzzer mode | OFF v buzzMod
Message line errline

13 Coordinates kooAnz

18 Qm/Vm-position  |below-mentioned V| ovwVbPos

19 Daily quantities showTMng
| Enter H Cancel H Load defaults ‘ Refresh |

B
B
B
B
B
Ex
Ex
B
B
B
B
B

Figure 35: Menu EE Display

First, select the user language in the coordinate EEO1 Language; "German", "Eng-
lish" and "Russian” are available selections. The second coordinate EEO2 User pro-
file explains the user status:

o Gas meter reader
e User

e Service

o 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 EEO3 Screen saver. The coordinate EEO4 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 EEO5 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 EE09 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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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 ELO1 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 E|
"Min || Max |[Dfit. || Clear | L
7 ls |[o | < | Moas s maorco v.
I 4 ” S ” 6 I o o e
1 2 3 Pol . 3rd ord
A
| 0 ” ’ ” - ” E | 0-20nnd coeff, e
| 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.

Manual ERZ 2000-NG - EN09 - 2020, January 23rd



2 Introduction

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).

55
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251 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.

25.1.1 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 Compressibility factar at measurernent conditions according to AG8 8 S
Zb 0.997396 Compressibility factor at base conditions according to AGA 2 920C
o2 0.9960 mole% | Carbon dioxide for AG4 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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25.1.2 Measurements

Overview |Senril:e IDEtails I4 line IFunctidEl Archives IMEssages I Trend | 17"'-“ |
Analysis | Me 5| Orifice | Customer counters | Counters | Flow | System
Name Vafue Lirait Pescription
Pa 0.55000 MPa Absolute pressure, measured value
T 293.15 K Temperature, measured valle

Hs 11.250 kWhfm3 Superior calorfic walue, measured value

sd 0.75651 kgfm3 Standard density, rmeasured value

rd 0.5549 Relative density, measured value

o2 0.9960 mole%  Carbon dioxide, normalized 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

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
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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 CO2
counters for energy-efficient monitoring.

2.5.1.5 Customer-specific counters (customer counters)

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 Value Unit
E(t) 0.000 MWh
M(t) 0.000 *100 kg
Vb(t) 0.000 *100 m3
velt) 0.000 m3
Vm(t) 0.000 m3

E(y) 0.000 MWh
M{y) 0.000 *100 kg
vb(y) 0.000 ¥100 m3
Ve(y) 0.000 m3
vmiy) 0.000 m3

EL 0.640 Mwh

MU 0.965 *100 kg
vbU 0.554 *100 m3
=] 2.758 m3
VmU 2.758 m3

Vol 0 m3

Mell 1.232 *100 kg
W=l 0.000 *100 m3
E1 81792.597 Mwh

M1 63240.262 *100 kg
Vb1 FEE10.240 *100 m3
Vel 111118.049 m3

Wml 111118.049 m3

Vol 0.000 m3

Mel 64852.070 *100 kg
Wxl 0.000 *100 m3
DE1 5042.105 MWh
DM1 3896.602 *100 kg
DVb1 4583.961 *100 m3
DWvecl 7195.172 m3
DWVm1l 7195.172 m3
Dol 0.000 m3
SMel 5314.566 *100 kg
Swvxl 0.000 *100 m3
E2 1658.081 Mwh

M2 1220.233 *100 kg
Vb2 1435.568 *100 m3
W2 1157.746 m3
Vm2 1157.746 m3

Vo2 0.000 m3

MeZ 2542.318 *100 kg

Column Jump target

LT Daily quantities
(B} Tot. undef.BM
LB Totalizer BM1
LC Dist.tot. BM1

LD Totalizer BM2

Wx2
DE2
Dmz2
Dvb2
DWic2
DWVm2
DVo2
SMe2
SWix2
E3

M2
vb3
V3
Vm2
Vo3
Me3
Vx3
DE3
om3
Dvb3
DWc3
DVm3
DVo3
SMeZ
SWx3
E4

M4
vba
Vicd
Vmd
Vo4
Med
Wid
DE4
D4
Dvb4
DVt
DVm4
DVod
SMed
SWixd

0.000
249.061
183.2591
213.637
173.905
173.305

0.000
381.882

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

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

0.000

0.000

0.000

0.000

0.000

0.000

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
MwWh
*100 kg
*100 m3
m3

m3

m3
*100 kg
*100 m3

LE

LF

LG

LH

Dist.tot. BM2

Totalizer BM3

Dist.tot. BM3

Totalizer BM4
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E

Access Line

z*
i
¥
2*
2*
z*
i
¥
e
2*
z*
i
¥
e
2*

M MN 22 2
#

1

W s ot B R

-
==

12

= 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 ovil

CO2 emission frac
CO2 emission ovfl
Original totzlizer

Value Unit Variable
76810 *100 m3 Vni
.239998 *100 m3 VniR
1] ofvnl
81792 mwh El
596735 Mwh E1R
1] OfE1
111118 ms vkt
048975 m32 VEkIR
0 Ofvki
111118 mz Vul
048975 m= YulR
(1] ofvul
63240 *100 kg M1
.262214 *100 kg MR
o oftM1
64852 *100 kg CC1
069796 *100 kg CCIR
0 OfCC1
0 m3 Vol
000000 mz2 VolR
Okay zwhk1Estt
Okay zhlc1Estt

0 ¥100 m3 Wxl
L000000 *100 m3 VxiR

i
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 (Idle, All Tot=0,
all overflows=0, custom, Vc=Vm, Vx=Vh)

The representation is explained based on the example of energy LB04 Energy,
LBO5 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

LBO4 Energy = @
LBO5 Energy remainder m‘)
LB06 Energy ovf o

the display shows
El = 1000000016.833

b 12345678910 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 parameter

Access Line Designation Value Unit Variable
G* 3 Vol.meas. unit m23 vuDim
G* &  Vol. base unit *100 m3 wnDim
G* = Energy unit MWh elim

G=* 12  Mass unit *3100 kg mDim

O 13 Tot.formation At rest zwStop

5] i4 Cycle pulses .000000 pulses actPuls

D i5 Accumulated pulses 000000 pulses pulsiccu
E=* 22 Totalizer mode 2wkMod
B 23  Max. accumulation [100000 | pulses accubax
B 26 Chan. stat. mode kanStMod
G* 29 MNo. of digits 14 zwkdinits
G* 30 Totalzer format %lu zwkFrm
Eks 321 Vo Vol.meas. unit |I'ﬁ3 | voDim

| Enter || Caneal || 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 Wbl *100 m3 setVnl
O T a—
Q@ 4 vm m3  setvul
a s & e —
a & m e — T
Q 7 wbz *100 m3 setVnz
@ 8 ove  [ww ms s
Q@ 3 vm2 m3 setvuz
@ w e e —
Q 11 Mz *100 kg satM2
Q 12 Vb3 *100 m3 setVn2
@ =5 e —
@ i m e — P
Q 17 Vb4 *100 m3 s=tVnd
@ i ve e — T
IS —
@ 2o E— T
Q 22 Dvb1 *100 m3 sat5Vnl
Q 23 Dvel m3 setSVkl
Q 24 Dvmi m3 setSVul
Q 25 DEL Mwh  setSEl
Q 26 DMi 100 kg s=tSM1
Q 27 Dvb2 *100 m3 setSVn2
Q 286 Dve2 ma setsvka
Q 29 DVm2 m3 setSvVuz
Q 30 DEZ Mwh  setsEz
Q 31 oMz 100 kg setsM2
Q 32 Dvb3 100 m3 setSVn3
@ a1 ovm =
o) 35 DE2 MWh  setSEZ
o s oow [ Juooks e
Q 37 Dvbs 100 m3 setSvna
@ o R ms s
@ 4 om [ wwh  smses
G S DS oo
Q 42  Controlent. 1 n setczl
Q 42  Controlent. 2 I e
Q 44  Controlent. 3 I rie
@ 4 Comrmte TEEE 0 st

45 Controlent 4 S
46  Extracnt. 1 I setezi
47  Extracnt. 2 0 setez?
48  Extracnt. 2 0 setez3
49  Extracnt. 4 ] seteza
50 Extracnt. 5 1 saters
51 Extracnt. 6 i} setez6
52 COZ-EM1 *100 kg setCCL
53 CO2-EM 2 *100 kg sebCCZ
54 CO2-EM 3 *100 kg setCC3
55 COZ-EM 4 *100 kg setCC4
56 Dist. CO2-EM 1[-1000000  |*ip0 kg setsccl
57 Dist. CO2-EM 2[-1.000000  |=100 kg setscce
S8 Dist. CO2-EM 3[-1.000000 |=100 kg set5cc3
59 Dist. CO2-EM 4 *100 kg setSCC4
o v [0 Jeionmasmv
81 k2 *100 m3 seb\@
62 Wx3 *100 m3 setvx3
83 x4 *100 m3 sebVixcs
64 Dvx1 *100 m3 setSVic1
£5 DVx2 [1000000 |*100 m3 setSvsz
86 DVx3 100 m3 setSVad
&7 Dux4 *100 m3 setSVicd
99 Task Idle setaufgabe

Enter || Cancel || Load defaults || 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 Vclto LP67 DVx4 (e.g. Vcl and VClR, 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!

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

All DTOT =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 V¢ 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 extracnt =0 All extra totalizers are set to O
All overflows=0 All overflow totalizers are set to O.

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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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

B ifi I

Access Line

IIIIIIIIIIIImmmzzzzzzzzzzzzzzzzzzzzz

LTI I N« V) I S I [ % ]

-
=

i2

Corr.veol.meas.frac.
Corr.vol.meas.ovfl,
Vol. at meas.cond.

Val.meas.fraction
Val.at.meas ovfl

=

ass
Mass fraction
Mass Owverflow
CO2 emission
CO2 emission frac
CO2 emission ovfl

Vol.2nd.base.cond.

Vol.2nd.base.frac
Vol.2nd.base.owfl

Assignm. main/dist. |Undisturbed only v

Assignm. to BM
Description

Value Unit Variable
5485 *100 m3 ksWnA
453439 *100 m3 ksWnAR

1] ksOfvVnA
6652 MWh ksEA
911436 MWh ksEAR
Ii] ksOfEA
10220 m3 kswka
450505 m3 ksWkAR
(1] ksOfvkA
10320 m3 ksWua
AE090% m3 ksWuAR
(1] ksOfvud

4198 *100 kg ksMA
304836 *100 kg ksMAR
0 ksOfMa
11483 *100 kg ksCCA
280324 *100 kg ksCCAR
Ii] ksOFCCA
0 *100 m3 ksWixA
000000 *100 m3 ksWxAR

o ksOfva

ksAHS

12 v ksAAM
[Kundenzshler-A | ksAText

Enter

| Cancel || Load defaukts || Refresh |

of totalizers (see above).

Figure 49: Menu LV Customer-specific totalizers set A

Manual ERZ 2000-NG -

ENO09 - 2020, January 23rd



2 Introduction

25.1.6 Flow rate

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 |Senri|:E IDEtails I4 line IFum:tiuns IAn:hives IMEssages ITrend | 17"“ |
|Analy5is|MeasurEd valuesIDriﬁcEICustumer cuunterleuuntersIFluw 5 -
Name Value Lt Pescription
RAM 17477632 Bytes free availlable rmemmary
SVN 1219_179_220 SWM revisions
t 13-09-2018 17:50:09 Current date and tirne
TZ W. Europe Standard T Time zone and daylight-saving time rule
P 10.20.13.71 ow [P4-Address on Ethernet 1
P 160.221.45.110 ow [P4-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
IAO1 own IP-Addr. Eth1l and IA21 own IP-Addr. Eth2.
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Figure 52: Overview -> System sub-menu
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25.2 Service

Overview | Service | Details I 4 line IFunctiuns I Archives I Messages I Trend | 19'-“
Service functions | ] | Execute |
User functions | ] | Execute |
i
Contrast U
dark brigh [}s

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 | Details I 4 line IFunctiuns IAn:hi\res IMEssages ITrend | 19'-“
Service functions ] | Execute |
i <please select:>
User functions Calibrational commissioning | Execute |
Exit Program

dark brigh

Contrast

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 WIinCE 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

69
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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 EDO5 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 I 4 line IFunctiuns IAn:hi\res IMEssages I Trend | 19'-“
Service functions | | | 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.

[Owerwiew I Service i 4 line I Functions IArchi\res Iﬁml 153"

Select |[ xs | 21 | Name | value |unit | =
- A Measured values «||lA* 1 Measured value 0.55000 MPa

A* 2 Input value 0.55000 MPa

- AC Gas temperature I

- AD Sup.calorific val.

- AE Standard density

- AF Relative density

- AG Density

.. AH Dens.transd.temp.

- Al W05 temperature

- Al Vel. of sound(M) IEI

B 5 Default 0.55000
B 6 Lower warning limit 0.10000 MPa
B 7 Upper warning imit 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 4Lines
The "4 Lines" interface offers the user a second operating variant.

[D\rer\riew I Service I Details i Functions I Archives m

.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.

255 Functions

[ Overview ISEnriI:E I Details I4 line | Functions | Archives IMESSHQES I Trend | 159"
r|on fly calihratiunITypE platEIFunctiun testIFreezel -
Name M value Value  Marimum value
den 35.000  35.000 35.000
sd 0.75651 0.75651 0.75651 |Reset
Pa 0.55000 0.55000 0.55000 |Reset [
Pg 42.000 42,000 42.000
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.

2.5.5.2  On-the-fly calibration

[Dver\riew ISEnriI:E IDEtails I 4 line | Functions | Archives Il'ulessages ITrend | 123D

Name  Value it Name Value Umit

Vvm  .0000 m3 Qm 0.000 m3ih

Vi .0000 m3 Qmc 0.000 m3fh
vb .0000 *100 m3 Qb 0.00 m3/h
E .0000 Mwh Qe 0.0 kw
M .0000 *100 kg Qms 0.00 kg/h
Time 0000 = l%

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

Totalizers that can be started like a stopwatch at O 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.

2553 Type plate

| Overview | Service | Details | 4 line | Functions | Archives | Messages | Trend | 1200
Drag indicator | on fly calibration | Type plate| Function test I Freezel E
Name Value
Family ERZ Z2000-HG&
Device Type ERZ 2004

RAG Hesstechnik

ODfficial kernel

- ¥ersion 1.7
Official kernel Checksum 1792
10-03-2017 09:18:18
Application
- - ¥ersion 1.7.0
Application - RREa ﬂ

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

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 BEEZ
TCE/IP Ethl

P 10.20.13.71
NM 255 _255_255.0
GW 10.20.13.1
TCP/IP Eth?2

P 160.221.45.110
NM 255.255.0.0

GW 192.168.20.254

DSEfG
Entity U2
Address OFF
CRC12 123
Location

Gasl pb
Line 1

Main measurement

Figure 61: EE Type plate menu

Unit Variable

gerTyps

ekTyps

tcpTypsEthl

tcpTypsEth2

dsfgTyps

ortTyps

Manual ERZ 2000-NG - ENO09 -

2020, January 23rd



2 Introduction

2.5.5.4 Revision
[ Overview I Service I Details I 4 line ‘Funl:tll:lml Archives Il'ulessages ITrend | 10:9°0
|Drag inl:lil:aturlun fly l:alihratiunIT',rpE plate I Function test I Freezel
Time 1 |1D:55:l]2 E,EI Name Value Lt fremd
Time 2 [10:56:02 =5 [Exam. Time 0,000000 s
Time 3 |11:1E:I]2 = Vol 0,000000 3
Time 4 [11:17:02 Start Now | Wl 0,000000 i3
E . Wil 0,000000 m3

Revision run |12EIIII ¢ [start TIITIEj

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

El 0,000000 Mk

Delay |E-'5I s |At rest

Vo2 0,000000 m3 EI

———

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 Timel". 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.
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FF Function test under running conditions

Access Line

1

oo om s R W R

-
=1

n 0o m e o o0 000000
=
=

12

Designation Value Unit Variable
Revision status At rest revStat
Time stamp 1 [01-01-1970 01:00:00 | revStampl
Time stamp 2 [01-01-1970 01:00:00 | revStamp2
Time stamp 3 [01-01-1970 01:00:00 | revStamp3
Time stamp 4 [01-01-197001:00:00 |  revStamp4
Revision run |12(]D |5 revPrf
Pre/post run |!3EI' |5 reviorMach
Delay |1 |s revDelay
Partners address partner
Partners entity  |Flow comp. entity V| partInst
Code 1 of partner |9999 | bpcodel
Code 2 of partner |9999‘ | bpcode?

‘ Enter || Cancel H scheduls 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:

FFO1 Revision status

FFO2 Time stamp 1
FFO3 Time stamp 2
FFO4 Time stamp 3
FFO5 Time stamp 4
FFO6 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

FFO8 Delay

Parameter for a relative specification of the run-up and
after-run time, corresponding to the time between Time
stamp 1 and 2 or 3and 4

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 Timel" 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 DSIG 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.

e
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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

Vol 43044.898303 0.326637 43045.224940 1.959824 43047.184764 0.326637 43047.511401
Vml 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.

2555 Freeze
[Dver\riew ISEnriI:E IDEtails I4 line | Functions |An:hi1|res Iuessages ITrend | 11“ |

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

Time last freeze |19.D9.2l]18 11:32:09 | 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 |Archi\res I Messages I Trend | 119"
Drag indicator | on fly calibration | Type plate | Function test @
Time last freeze |1'5l.l]9.2l]18 11:32:09 | Freeze now |

Koo Name Value Lot

&B61 Freeze abs.press. Measured value 0.55000 MPa %
&B62  Freeze abs.press. Input value 0.55 MPa

&C61 Freeze temperature Measured value 293.15 K

&C62 Freeze temperature Input value 293.15 K

&D61 Freeze Hs Measured value 11.250 kwh/m3

ADEZ Freeze Hs Input yalue 11.25 kwh/m3 -

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

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

FCO1 Time last freeze shows the time of the last archiving, coordinates FC03 to
FCO5 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 FCO5 Source freeze cont. the corresponding contact input 1 to 8 must be set if
a "Freeze" should be initiated by a contact pulse.

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
Every hour
Every day
Gas day

Cyclical

Contact
Manually
Every month
Gas month

DSfG

No freeze processes are triggered

Freeze in second intervals

Freeze in minute intervals at the start of a minute
Hourly freezing at the start of an hour

Daily freeze at the start of the 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 freeze in the specified interval (coordinate "FC04 Freeze
interval)

Trigger freeze with a selectable contact input
e.g. Freeze is triggered with button via contact input 2.
Monthly freeze on 1st day of each 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.

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.

Figure 67: Display of the last freeze values
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256 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 I Service Inetails I 4 line I Functions | Archives |Messages ITrend | 1190
|AG1 cnt+meas BM1 || Narme Value  Unit
|19.I]9.2l]18 11:00:00 % * Totalizer BM1 § Corr.vol.meas. 111118 m3
| Search I * Totalizer BM1 { ¥ol. at base cond. 76810 *100 m3
Start=4717 General DSfG f Own bit string 00000000 hex
End=12908 * Totalizer BM1 { Vol. at meas.cond. 111118 m3

Order-Ho |129I]B

" +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,
+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
'Gray | Totalizer/measurement has stopped

EM I 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 OUO1 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.
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OU Free programmable archive

Access Line
1
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Low o= = =« = = = v o = N w = o = = v+ = R = = R« = = v = o=

Designation

Record cycle OFF

Assign.Channel 1 = AD01 Edit
Assign.Channel 2 = AE0O1 Edit
Assign.Channel 3 = LE10 Edit
Assign.Channel 4 = LC04  Edit
Assign.Channel 5 = LC0O1 Edit
Assign.Channel 6 = OC01 Edit
Assign.Channel 7 = LBO7 Edit
Assign.Channel 8 = LD01 Edit
Assign.Channel 9 = LD10 Edit
Assign.Channel 10 = LE04 Edit
Assign.Channel 11 = LEO1 Edit
Assign.Channel 12 = LE10 Edit
Assign.Channel 13 = HB01 Edit
Assign.Channel 14 = HDO1 Edit
Assign.Channel 15 = HEO1 Edit

Assign.Channel 16 = ABD1 Edit

GQ trigger
GQ trig. pattern

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

Value Unit

v fpagZyk
kWwh/m3 fpagkl
kg/m3 fpagk2
m3 fpagk3
MWh fpaghk4
*100 m3 fpagks

fpagke
m3 fpagk?
*100 m3 fpagks8
m3 fpagkd
MWh fpagkl0
*100 m3 fpagkll

m3 fpagkl2
kw fpagki3

m3/h fpagklq
m3/h fpagkls
MPa fpagkle

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.

Variable

K fpagkl?
kWh/m3 fpagkl8
kg/m3 fpagkl9
kg/m3 fpagk20
00000000 hex gbhTrigger
00000000 hex gbhTrgPatt
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Figure 70: EM Erasing procedures menu

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

25.7 Alarm, warning message

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

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

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

LED status: Warning and alarm messages are displayed by a yellow (warn-
blinking / ing) and a red (alarm) LED on the front side of the device. The
continuously  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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Figure 72: Acknowledgment of alarms and warnings

2.5.8 Trend

Figure 73: "Trend"

Overview

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 = ACO1 Edit K trendbll
B 2 Recording 2 = ABO1 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 & = BBO1 Edit mole% trendblé
B 7 Recording 7 = BDO1 Edit mole% trendbl?
B 2] Recording 8 = BCO1 Edit mole% trendbl8
B 9 Recording 9 = HDO1 Edit m3/h trendbl9
B 10 Recording 10 = HBO1 Edit kw trendbli0
B 11 erase trend deltrend

| Enter || Cancel || Load defaulis || 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.

259 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

D 1

D 10
D 11
n 12
n= 13
= 14
N 15
D 16
D 17
D 18
D 19

Designation Value Unit Variable
Max. hour/day Maximum load tagStd hb
Uncorr.vol.meas. 0m3 tagStd wvu
Time unc.vol.meas. DD-MM-YYYY hh:mm:ss ztagStd vu
Vol. at base cond. 0 *100 m3 tagStd wvn
Time vol.base DD-MM-YYYY hh:mm:ss ztagStd vn
Quantity of energy 0 Mwh tagStd e
Time enargy DD-MM-YYYY hh:mm:ss ztagStd e
Mass 0 *100 kg tagStd m
Time mass DD-MM-YYYY hh:mm:ss ztagStd m
Corr.vol.meas. 0m3 tagStd vk
Time corr.vol.meas. DD-MM-YYYY hh:mm:ss ztagStd vk
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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 KAO1 Date and time (Figure 76: Menu KA Times). The user lock must be
open for adjustment.

KA Times

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

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

D 3 Diff. to UTC 7200 s amtoff

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

D 6 Time zone DSfG S tzone

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

] 9 Mo. 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 gasMonBeqg
D 29 (as year start 01-01-2018 15:00:00 gas¥eaBeg
D 30 date of local time 19.09.2018 now Datum
D 31 time of local time 14:24:23 now Zeit

| Enter || Cancel H Load defaults || 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 [19-09-2018 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
| Enter || Cancel |

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 UTCxx, 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"
KAO3 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"
KAO3 Diff. to UTC ="7200 s"
(2 hours, plus an additional hour during the summertime)
e 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
KAO3 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 0s ZKtk

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

D 11 Medbus month 9 giaMo

D 12 Modbus day 19 giaDD

D 13 Modbus hour 14 giaHH

D 14 Medbus minute 36 giaMI

D 15 Medbus second 26 giasSs

D 20 DSfG time 15373677865 DSfGZeit
E™* 21 DSfG sync.source zDsfgQll
D 30 UTC FC BIOS 19-09-2018 12:36:25 utcFcb

| 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.

93

Manual ERZ 2000-NG - EN09 - 2020, January 23rd



2 Introduction

94

2.6.3 KC

external time signal

KC External time signal

Access Line Designation Unit Variable

--—m-—

B Retrigger success |9E}OOU | s pthOk

B 5 Retrigger fault |300 | 5 ptbNok

Q 6 PTB trigger |{] | 5 pthCall

D 7 Clock free wheel 13752 s freilauf

B 10 Phone: PTB 0531512038 | ptbNumber
A= Time sync.contact ktkSyncClk

I GPS-time (UTC) 01-01-1970 00:00:00 gpsTim

I 31 Time telegram OFF g_[mg
B 40 time server |ptblim92.pth.de | timeSrv
B 41 time serv. protocol tsrv

B 42  MNetwork interface timeBind
D 50 Reference timediff -174 s refzDif

B 51 Reference hour |14 | refzHH

B 52 Reference minute |37 | refzMIL

B 53 Reference second |23 | refzSS

M 60 Modb.sync year 0 modwYY
M 61 Medb.sync menth 0 modwMO
M 62 Modb.sync day 0 modwDD
M 63 Modb.sync hour 0 modwHH
M 64 Meodb.sync minute 0 modwMI
M 65 Modb.sync second 0 modwSS
M 66 Modb.sync trigger 0 modwTimTrig

| Enter || Cancel || Load defaults || Refrash |

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 KCO03 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 KCO5 (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 "KCO03 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

ooDoQooo

1

000 =] W

10

Refresh

Designation
Seconds since start

Time check
Skipped seconds
Time fraction
Time counter

Value Unit Variable

161365 rtcSeks

16143.0114 5 baseCpuDif

7.0114 s timCheck

55 seclump
16177 5 timZwk

.085915 s timRest

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 (KDO01),
the long-term clock runs 85 seconds (KDOQ7) 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

e R T R R B e R I v B T T R I I T I R 7 R B R I I R R R B I B R e e I T o T T I e R T R I B T I R R R R I

Designation

Value

Mod. 14 should be COM2+4-card

Mod. 14 assembly
Mod. 14 Id

Maod. 14 varsion
Mod. 14 status 1
Mod. 14 status 2
Mod. 14 status 3
Mod. 14 status 4
Mod. 1B should be
Mod. 1B assembly
Mod. 1B Id

Mod. 1B version
Mod. 1B status 1
Mod. 1B status 2
Mod. 1B status 3
Mod. 1B status 4
Mod. 24 should be
Mod. 28 assembly
Mod. 24 Id

Mod. 24 version
Mod. 24 status 1
Mod. 24 status 2
Mod. 24 status 3
Mod. 24 status 4
Mod. 2B should be
Mod. 2B assembly
Mod. 2B Id

Mod. 2B version
Mod. 2B status 1
Mod. 2B status 2
Mod. 2B status 3
Mod. 2B status 4
Mod. 34 should be
Mod. 24 assembly
Mod. 34 Id

Mod. 34 version
Mod. 34 status 1
Mod. 34 status 2
Mod. 34 status 3
Mod. 34 status 4
Mamur status M3A
Mod. 2B should be
Mod. 2B assembly
Mod. 3B Id

Mod. 3B version
Mod. 3B status 1
Mod. 3B status 2
Mod. 3B status 3
Mod. 3B status 4
Mamur-status M3B

Passive
[u]
0.00
0000 hex
0000 hex
0000 hex
0000 hex
Unknown
Unknown
0
0.00
0000 hex
0000 hex
0000 hex
0000 hex
Unknown
Unknown
[u]
0.00
0000 hex
0000 hex
0000 hex
0000 hex
Unknown
Unknown
[u]
0,00
0000 hex
0000 hex
0000 hex
0000 hex
Exi-card
Active
200
1.10
0000 hex
0000 hex
0031 hex
02597 hex
0004 hex
Unknown
Unknown
[u]
0.00
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex

Unit Variable

miAsoll
miASteck
miAKenn
miAVer
miASE
miASE?
miASES
mlASts
miBSall
miBSteck
miBKenn
miBVer
miB85k
mlBSi2
milBsSts
miB5Sts
m2ASoll
m2ASteck
m2AKenn
m2AVer
m2ASE]
m2ASED
m2ASt3
m2AStd
m2B5Soll
m2BSteck
m2Bkenn
m2Bver
m2B5t1
m2BS5E2
m2BSt3
m2B5t4
maASoll
maASteck
m3AkKenmn
m3AVer
m3ASEL
m3ASEE
m3ASES
m3ASHE
namstl
m3BSoll
m3BStedk
m3Bkenn
m3BVvVer
m3BStl
m3BSt2
maBSts
m3B5Std
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

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.

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 EI Configuration.
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El Configuration

Access Line Designation Value Unit WVariable

102

B 4  No. of cur.outputs |4 | iCutAnz
B8 5  No. cont.outp. (8 | kOutAnz
B &  No. pulse outputs |4 | pOutAnz
B 7  No. of frg.outputs |1 | fOutAnz

W=* 9 Quartz meas. CPU (29491200 |Hz  cpuQuarz

B 14 Gradient active ardWatch

B 15 Meas.warn.lim.act. wowWatch

8 16 Drag indic. active shzWatch

B 17 Means active miw\Watch

B 18 Show base values orgWatch

B 1%  Flowr warn.lim.act. wowtWatch

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~31Il |Dhm I Ref

W* 24 FRref PT100 meas. |274.00 | Ohm PT100 Ref

W * 25 Rref PT1000 meas. |3000.00 | Ohm ET1000_Ref

W* 26 Rref KTY measurem. |3240.00 |Ohm KT¥_Ref

B B At et s mnmxMod
2B apxWabch

B 38 Dead man button |10 |s

wdogSel
B 39 Boot delay [8 |s  bootdelay
| Enter || Cancel || Load defsuls || Refresh |

Figure 84: Menu EI Configuration
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The number of inputs and outputs to be connected is entered in coordinates EIO1 to
EI07. The ERZ2000-NG only enables and activates according to what is specified
here. EI0O8 and EIO9 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 EI14 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 1ISO20765-1:2005. 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.

103
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3.1.3 Terminal assighment

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
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

X5 Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

X6 Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

Current output 1 +
Current output 1 -
Current output 2 +
Current output 2 -
Current output 3 +
Current output 3 -
Current output 4 +
Current output 4 -

QUOWOO~NOUILA WNPEF

=

Curr. inputl, active or passive, pol

PT 100/500/1000 # 1 supply ++
PT 100/500/1000 # 1 sense +
PT 100/500/1000 # 1 sense -
PT 100/500/1000 # 1 supply - -

QUOWOoUO~NOUILA WN P

[EEN

Curr.input 4, active or passive, pol
Curr.input 4, active or passive, pol
Curr.input 5, active or passive, pol
Curr.input 5, active or passive, pol
Curr.input 6, active or passive, pol
Curr.input 6, active or passive, pol

CQOWow~NoulhWNPE

=

Input for Vo with external separator stage +
Input for Vo with external separator stage -

. see connection examples

Curr. input 1, active or passive, pol. see connection examples
Curr. input 2, active or passive, pol. see connection examples
Curr. input 2, active or passive, pol. see connection examples
Curr. input 3, active or passive, pol. see connection examples
Curr. input 3, active or passive, pol. see connection examples

standard connection
standard connection
standard connection
standard connection

. (see connection examples)
. (see connection examples)
. (see connection examples)
. (see connection examples)
. (see connection examples)
. (see connection examples)

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

QUOWoUO~NOOULEA WN PP

[EEN

QUOWOoO~NOUILA WN P

=

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

Volume input
Volume input
Volume input
Volume input

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
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

3
4
5
8

1
2
6
7
9
0

1

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 Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

X 10 Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

QOWOONOOUDWNE

[EEN

CQOWO~NOOUDWNEPE

[ERN

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 - -
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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.

B 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.

3.14 Data interfaces

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

e Service interface

o DSIG, according to the specifications of the flow computer and registration in-
stance

o DSfG control station

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

o 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-
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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

I N
X11 COM1 Interface USMs, 15t Modbus RTU, ASCII

X12 COM?2 Interface Older USMs, DzZU

X13 COM3 Interface DSfG control station, 2" Modbus

X14 COM4 Interface DSfG or RMG bus

X15 COM5 Interface External modem

X37 COM®G Interface Modbus master for reading the gas

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

X 18 Ethernetl Network connection Multi-session capability: Modbus IP, http
. Single-session (optional interface): Re-
X19 Ethernet2 Network connection mote operation, DS{G-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.

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 recommened use of the interfaces

COM1

Pin assignment

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
-
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 IBO3 COM 1 operating mode.
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IB Serial i f
Access Line Designation Value Unit Variable
B 1 Baud rate COM1 baudCo
8 2 B/pf5 COM1 bpsCo

B 3  COM1 operating mode modeCO
B 4  Baud rate COM2 baudCi 111
B 5  B/F/S COM2 bpsC1

B a8 COM2 operating mode modeCl
B 7  Baud rate COM3 baudC3
B 8 B/B/S COM3 bpsCz

B 9 COM32 operating moda modsC3
B 10 Baud rate COM4 baudCa
B 11 B/p/5 COM4 bp=C4

B 12 COM4 operating mode modeC4
B 13  Baud rate Vo baudvo
B 14 E/F/S Vo bpsvio

B ‘o operating mode modeVo
--—leu | min. gbhome
8 Register offset o | qOffs

B 12  Modbus address [ | mbadr

B 19 Baud rate COMS baudC5
B 20 B/F/S COMS bpsC5

B 21 (COMS operating mode modeCS
B 27 Modbusaddr. com1  [1 | mbAdrCD
n A0 mAedb.codde ;eman [~ ] —Lado—a

Figure 85: IB Serial interfaces

The operating mode for the COM 1 interface is adjusted in the menu IB Serial inter-
faces with coordinate IBO3 COM 1 operating mode. The mode can be set to:

o Off e Modbus ASCII e DZU

e 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.

112

COM 2

_ Pin assignment

— m Mode RS 232

1

2 RxD
3 TxD
4

5 GND
6

7

8

9

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 IBO6 COM 2 operating mode. The following ad-
justments are possible:

o OfFf e Modbus ASCII
e Test e DZU
e Modbus RTU e GPS 170
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COM 3

Pin assignment

i N

1 +U (+5V DC)  Power supply
2 GND Reference potential (GND) RxD
3 RITA 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 DSIG 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

1 +U (+5V DC) Power supply
2 GND Reference potential (GND) RxD
3 R/ITA 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 IBO9 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

Mode: RS 232
DCD

RxD
TxD
DTR
GND
DSR
RTS
CTS
RI

© 0O NO O~ WDN P

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
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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 modeme-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:

IE0O6 Modem init. string
IEQ7 Dial prefix

ate0s0=1
atx3dt

| .

Unit WVariable

Access Line Designation Value

B i RDT address modem

C 2 RDT entity D2
D 3 State of moedem Waiting for modem
B 4  Bus identification 000000000000 |

B 5 RDTID 1111111111111

B &  Modem init. stringfl |atels0=1 |

B 7 izl prefix atc3del

D 10 Time RDT param, Rl hh:mm:ss
B 13 Carrier messa

B 14 FTB-Messa

D 15 DSfG-B-J# state listen
D 16 DSfGZ-IP port 8000
B 17 MNepfiork interface ETH1 v

B 18 DT address 1P

B 1/ entity filter IP [ABC |

Entey/| Cancel || Load defaults || Refresh |

myAdr

mylInstD
modemSiate

buskennung
dfueld
mdminitSte
dialPrefix
dfuParChg
anrufisg
ptbZMsg

dsfgbState
dsfgbPort

dsfgbBind
miyAdrl

exliste

Figure 87: DSfG data transmission

Meaning:

at Prefix of a command line
e0 Echo function deactivated
sO0=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 Designation Value

B 1 Baud rate COM1

B 2  B/Pf5 COM1

B 3 COM1 operating mode
B 4  Baud rate COM2

B 5 B/R/S comz

B [ COM2 operating mode
B 7  Baud rate COM3

B 8 B/P/S COM3

B £ COMZ2 operating mode
B 10 Baud rate COM4

B 11 B/B/S COM4

B 12 COM4 cperating mode
B 13 Baud rate Vo

B 14  B/PS Vo

B Vo operating mode

--—Iﬁﬂ

1B
15
20
21
22
23

m m m @ mMmm m

--—I1

2B
25
30
31

33
34
33
36

Register offset |':I |
Modbus address [ |
Baud rate COMS

B/P/S COMS

COMS operating mode

Modbusaddr. comM1 |1

Maodbusaddr. COM2 |2

Modbusaddr., COM3 |l:|

Maodbus project

COMS DSR 1]
COMS RING 1]
COMS DCD 1]
Baud rate COME

B/P/S COMS

COMS operating mode |Uni'.r.MD|:||:-u5.Haster 'V'l
Baud rate COM7

B/P/S COM7

COM7 operating mode |Univ.Modbus. Master /|

B
I
I
I
B
B 32
B
B
B
B
|

Enter || Cancal || Load defaub= || Refresh |

Unit Variable

baudCo
bp=C0
modeCO0

bpsC1
modeCl
baudC3
bpsC3
modeC3
baudC4
bpsC4
modeC4
baudvo
bpsvo
modeVo

| min. gbhToMx
Offs

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 IB18.

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 IB25.

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
3.1.7.1 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 to 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 to 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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e 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

« Upto 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 4resistor inputs, a temperature measuring input for resistance meas-
urement, up to 3 signals for delta-p measuring cells

121
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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 to 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)

e 8signal 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

e 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

33V, galvanically isolated

Alarm and warning status outputs

U max

I max

P max

Rpson

Photomos relay

Ic

Ron

Overvoltage protection

24V DC
100 mA
100 mW
<= 50 Ohm

100 mA
50 Ohm
33V, 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 EI 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 EI 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

= 2 Mo.nonex currents 2 iAnzahl

= 32 Mo, freq. meas. 4 fAnzahl

B 4 Mo. of cur.outputs |4 | IDutAnz

B 5  MNo. cont.outp. |E | kQutAnz

B & Mo, pulse outputs |4 | pOuténz

B i Mo, of frg.outputs |'| | foutAnz

= 8 FPGA guartz freqg. 31999564 Hz fpogaQuarz
W* 9  Quartz meas. CPU |29-‘-312Dﬂ |Hz cpuQuarz
s 10 L calib.pt. current 4.0000 mA  ukal

=1 11 U calib.pt. current 20,0000 mA  iokal

s 12 L calib.pt. chmi(T) -10.0000 #C  tukal

5 13 U calib.pt. ohm(T) 60,0000 °C  toksl

B i4 Gradient active Mo 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 basa values Mo W orgWatch

B 1%  Flow warn.lim.act. wwfiWatch
B 20 Comp.warn.im.act. |Yes % woldWatch
B 21 Cur. outputs check (Mo SaCird

W=* 22 ADCref. voltage [2500.00 |mv  adcvref
W* 23 Rref cur.measurem. |43.EID |D|1rn 1 Ref

W* 24 RrefPT100 meas. |274.00 | Ohm PT100 Ref
W#* 25 Rref PT1000 meas. |3000.00 | ohm ET1000_Ref
woE FE Bref KTV maoscoram 2740 00 | Ohm kT BaF

Figure 89: Activation of inputs and outputs in menu "EIl 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, EIO1 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
0 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.

3.1.10 MA Input / output function key

MA Input/output funciion key

Designation Value Unit Column

Ila
IZa
I3a
I4a
Pl
P2
P3

g
Al
AZ
A3
Ad

A5
AB
AT
Al
Fo
Ile
IZ2e
I3e
Ide
I5e
IEe
I7e
I8e

0.000
20.148
20.087

4.000

R T = - - - -~

0.000
0.0025
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Q.00

0.07
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

mé&
mA
mA
mA
pulses
pulses
pulses

pulses

Hz
mA
ma
mA
mA
mA
mé&
ma
m&
Chm
COhm
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz

MB
MC
MD
ME
MF
MG
MH
MI
M
MK
ML
MM
MM
MO
MP
Mg
MR
MA
MNB
MNC
ND
ME
MF
NG
NH
NI
N
ML
MM
MM
MO
MNP
NG
MR
NS
NT

Jump target
Current cutput 1
Current cutput 2
Current cutput 3
Current output 4
Pulse gutput 1
Pulse output 2
Pulse output 3
Pulse output 4
Contact cutput 1
Contact output 2
Contact output 3
Contact output 4
Contact output 5
Contact output &

Contact cutput 7
Contact output 8

Frequency output 1

Current input 1
Current input 2
LCurrent input 3
Current input 4
Current input 5
Current input &
Current input ¥
Current input &
Eesist.inp. 1
Eesist.inp. 2
Frequency input 1
Frequency input 2
Erequency input 3
Frequency input 4
Freguency input 5
Frequency input &
Frequency input 7
Erequency input 8
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 detalil.

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

DZzU (digital counter transmission) direction

Flow direction (when switching from forwards/backwards)

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 BMO 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 O (see chapter 3.1.13 NL Fre-

quency input 1).
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3.1.11 NA Current input 1

Access Line Designation Value Unit Variable
A= 1 Current 1 0.0025mAa i1

I 2 HART measured value 0 ihl

D 3 Uncalib. current 0.0003 mA  jul

D 4 Uncalib. mean 0.0003 mA  julMiw

I 3 Converter value 000000SE hex juhexl

L 6 Funning timeout Os LTO

= - Meas. strategy Standard ilAde

=3 i0 Lower calib.val. 4.0002 mA  julmAl
=4 11  Upper calib.val. 20,0099 mA  juOmAl
L Transd.supply xmtl
--—---
D Beneficiary Unknown i1Dstk

L 16 HART oper. mode OFF ihiMod

h 17 HART unit code 0 ih1Dim

] 18 HART manufact. code 1} ihiManuf
i) 19 HART type code ] ihiDev

i) 20 HART identification i ihird

D 21  Timeout HART Os jhiTO

D 22  HART status o ihist

f

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).
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3.1.12 NIRes. inputl

Access Line

AF

U"'"""UUGUUUUUIIWIIU"‘UUU

Designation Value Unit Variable
Resistanca 1 0.00 ohm ri
Calibr.temperature -242.0213 °C rigc
Uncalib.temperature -242.0213 °C  ful
Uncalib. T mean -242.0213 °C  tulMiw
Converter value 00000000 hex mbexi
Running timeout 3= rlTO
Lower calib.val. °C fulgel
Upper calibval. °C  fuOgel
Open.circ control

]

 %.2f
Eeneficiary Unknown riDst
Spec.val.dev.ADD 0.00 %% rlDfD
Spec.val.dev.AD1 0.00 % riDfl
Spec.val.dev.AD2 0.00 % rlDi2
Open-circ.fault 0000 rilth
Special dav. ADD 0.00 % rlDi0G
Uncalib.resistance 0.00 Ohm rul

Uncalib, mean 0.00 Ohim rw 1 Mive

Open-circ.monit. ADD 1} r1Ad0o
Open-circ.monit.AD1 1} riAdi
Open-circ.monit.ADZ 0 riadz
F1 opencirc ready o ItbiCa

| Enter || Caneal || Load defzubs || 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

Access Line Designation Value Unit Variable
I 1 Freguency 1 0.0000 Hz ik

o 2 smoothed 0.0000 Hz fmi

I 3 Input pulses 1 0 pulses singangIlmpi
D 4 FRunning timeout Os HTO

G* &  Float.-point not. 0. Af fiFrm

A* 7 Assignment Term. X8-7,X8-8 filst

M 8 Integer part 0[] czl

M 3 Fraction part 000000 [] cziR

B 10 Weighting ] | chovl

B 11 Unit i | =1Dim

B 12  Symbol [Kontrall1 | cz1Symbol
D i5 Beneficiary Om freq. main fiDst

| Enter || Cancel || Losd 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 NLO9 and are archived in group 16 (extra
inputs).
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3.1.14 NT Contact inputs

Access Line Designation Value Unit Variable
D 1 Binary pattern  -----—-—- bin ktkEBin

I 2 Input pattern a ketkEin

(&} 3 Used contact 1] ktkEUse
(0] 4 Inverting mask 0 ktkEinMsl
(0] & Targetcontact 1 (....) ktkEDstD
(3] 7 Targetcontact 2 (....) ktkEDst1
(0] 8 Targetcontact 3 (....]) ktkEDst2
D 9  Target contact 4 (...]) ItkEDst3
(0] 10 Targetcontact 3 (...) ktkEDst4
o] i1 Target contact &  [....] ktkECHstS
(o] i? Target contact 7 [....) ktkECstE
(3] 13 Targetcontact 8  {....) ktkEDst?
(0] 14 FRunning timeout 7s ktkEinTO
e

e

e

T

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

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 UnitVariable
A= 1 Current 3 0.5422 ma 8

I 2 HART measured value 1] ihg

I 3 Uncalib. current 0.3422 mA w3 133
D 4 Uncalib, mean 0.32377 mA w3 Miner

C = Funning timeout 0s [FILe]

=5 8 ExXI-Mod. calibr. Mo igkalMod
= i0 Lower calib.val. 4.0000 mA  ulUmAS
= 11 Upper calib.val. 20,0000 mA  wOmAS
G= 14 Float.-point not. 0. Af ieSFmm

D 15 Beneficiary Unknown iSDst

S 16 HART oper. mode OFF ih9Mod

] 17 HART unit code o ih9Dim

] 18 HART manufact. code 1] ih9Manuf
] 19 HART type code 1] ih9Dav

] 20 HART identification o ih9Id

D 21 Timeout HART Os 9o

D 22 HART status o 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

A * 1  Resistance 3 136.59 Ohm r2

D 2 Calibr.temperature 94.9564 °C r2ac

D 3 Uncalib.temperature 95.0280 °C  tu3

1] 4 Uncalib. T mean 95.0279 °C  tu3Miw

[0} =3 Running timeout Os 31O

s 8  EXI-Mod. calibr. No c2KalMod

=3 10 Lower calib.val. -10.,0070 *C tulgc3

= i1 Upper calib.val. El]l 0450 =C @é

B Open.circ control |"|u w

--—---
15 Beneficiary Unknown r30st

I 23  Uncalib.resistance 136.62 Ohm ru2

(3] 24 Uncalib. mean 136.562 Ohm ruZMiwr

| Enter || Cancel || Load defsuits || 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

B 1
B 2
D 3
I 4
B 3
B [
B 7
B 8
B 9
B 10
B 11
B 12
B 13
B 14
5 13
s ie
B 17
G* 1B

Designation
Current
Physical walus
Smoothed orig.val.

O/ A converter value

Assignment
Extended assignm.
Lower mapping
Upper mapping
Averaging factor
Operating mode
Operation if fault
Rize/decr.w.fault
Drefault current
Test current
Lower calib.val.
Upper calib.val.
Method
Float.-point not.

Value Unit Variable
0.000 mA  Ilout
| I10rg
0 I110rgG
D010 hex IiBinMu
[Pressure | I1Ausw
Edit I1More
[0 | 11Abbu
[1000 | I1Abbo
o | I1iMiwFakt
I1MdBtr
I1MdErr
[0 |maA L1EmOffs
[0.000 |mA Iivg
[10.000 |mA 11Eich
4.022 mA IiKalu
20.122 mA IiKzlo
LiMethod
%o 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 MB0O5 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 MB0O6 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 MBO5 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 (MBO7 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 FDO1 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 Wariable
AF 1 Pulse totalizer 0 pulses P1Ausgabe
AF 2 Part.exec.pulses .0 pulses P1Rest 137
AE 3 Storage .0 pulses PAiImp
AE 4  Freguency O Hz P1PFreal
5 HW storage 0 pulses PAHImp

I
E* |10 Assignm. measwval [Puis= group rest | [T Biied "

Q 20 Pulses for testing |[|.|] | pulses PiTast

| 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 MFO1 Pluse counter to MFO4 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":

Figure 99: Transfer frequency “rough”

Strategy "smooth":
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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] K1Ouf

D 2 Physical walue -> AB01 0.55000 MPa K1Crg

B 3 Operating mode [Pot™_I™™ w| KiMod

B 4  Assignment Edit K1Ausw
B 3 Inversicn Mo Killnv

B &  Min. threshold [0 |MPa KisSMR

B 7 Max. threshold [1E+008 |MPa Ki1SMx

| Enter || Cancel || Load defaults || 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 MJ0O6 Min. threshold and/or
MJO7 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. MJO5 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 valus {....) FiOrg

A E ) rating of pulses 0 P/m3 implWrt
E=* 5  Assignment |:'E'cent. flow rate Vl FlAusw
E* & Extended assignm. Edit EiMore
E* 7 Lowermapping |0 | Elabbu
E* 8  Upper mapping 100 | FiAbbo

B g Averaging factor |:I | FiMiwFalkt
E* 10 Opersting mode F1MdBtr
B 13 Default frequency |:I.EICIE | Hz Filvg

B 14 Test frequency |25:ID.:IE':I | Hz FilEich
G* 18 Float.-point not. L FaiFrm

I 19 Act. frequency 0,000 Hz  Filskf

D 20 Absolute error 0.000 Hz  FiEm

| Enter || Cancel || Losd defsubts || 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 MRO0O5 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 edit in coordinate
MRO6 Extended assignhm..

The following MR10 Operating modes are available:
"off", "0-1000Hz", "0-2000Hz", "0-2500Hz", "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.

142

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 I) 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) 143
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 IBO9 COM 3
operating mode, IB12 COM4 operating mode and IB21 COM 5 operating mode.

IB Serial i i
Access Line Designation Value Unit Variable
8 1 Baud rate COM1 baudCo
B 2 B/p/5 COM1 bp=sCO

B 3 COM1L operating mode modeC0
B 4  Baud rate COMZ baudci
B 5  B/R/S COM2 bpsC1

B &  COMZ operating mode modeC1
B 7  Baud rate COM3 baudCz
B 8  B/pfs CcOm3 bpsC3

B 9 COM32 operating mode modeC3
B 10 Baud rate COM4 baudC4
B 11 B/P/S COM4 bp=C4

B 12 COM4 operating mode modeCd
B 13  Baud rate Vo baudvo
B 14 B/P/S Vo bpsvo

B 15 Vo operating mode modeV O
T i Timeout gas quality |Ei|]' | min gbhToM:x
B 17 Register offset [ | reqOffs

B 18  Modbus address 1 | mbadr

B 19 Baud rate COMS baudC5
B 20 B/P/S COMS bp=C5

B 21 COMS operating mode modeCS
B 22 Modbusaddr. com1 |1 | mbAdrCO
B 23  Modbusaddr. COM2 |2 | mbAdrC1
B 24 Modbusaddr, COM3 [0 | mbAdrC3
E* 25 Address FLOWSIC |1 | sickAdr
B 27 Modbus project mbProj

I 28 COMS DSR (i} dsrCs

I 259 COMS RING i} ringC5

I 30 COMS DCD 0 dodCS

n -~ Feeed oo e [mann wsl L dime

The following applies:

Figure 103: Menu "IB Serial interfaces"
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Setting in Interface | Task
IBO9/1B12/1B21
operating mode

DSfG control sta- I1B09 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 DSIG 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 5V }
applies the 510 Ohm resistance to Pin 1 of the plug. Idle level 5V

applies +5V to Pin 1 of the plug.

0O ~NOoO Ok WDN P
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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:

147
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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.

II Modbus superblock

Value Unit WVariable

Access Line Designation

1 MB reg
2 MBE reg
3 MB reg
4 MEB reg
5 MEB reg
6
7
8

M M@ Mm@m@Dm@@©@IM@OI@DI@ODIMoI@DI@D@DM

0= AC01
. 2 = AB01
.4 = AEO1
.6 = AEO1
.8 = ADO1

Edit
Edit
Edi

di

Edi

e e

MB reg.10 = BBO1 Edit
MBE reg.12 = BDO1 Edit
ME reg.14 = BCO1 Edit
k] ME reg.16 = HDO1 Edit
10 ME reg.1® = HBO1 Edit
11 ME reg.20 = HED1 Edit
12 MB reg.22 = HED1 Edit
13 MB reg.24 = GCO4 Edit

14 MB reg.26 = GC01 Edit

K mbsbl
MPa mbsb2
kg/m3 mbsh3
kg/m3 mbsb4
kWh/m3 mbsbS
mole¥%% mbsbé
mole¥%% mbsbh7

mole¥ mbshE
m3'h mbsbS
ke mbsbi10

m2’h mbsbi11
ma/h mbsb12
oG mbsb13
P/m3

E

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 ASCII 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 . E
Access Line Designation Value Unit Variable

B 1 Baud rate COM1 baudCo

B 2 B/R/S COM1 bpsCO

B 3 COM1 operating mode modeCD

B 4  Baud rate COMZ

B 5 B/R/S comM2 E&
B 5 COMZ operating mode -rl:f:ﬂthE RTU

B 7 Baud rate COM3 Modbus ASCII

B 8  B/P/S comM3 IGM

B El COMZ2 operating mode USEDS

B 10 Baud rate COM4 II:"I_SDEH".I'SICE[ID

B 11  B/PfS COM4 T

B 12 COM4 cperating mode modeC4

B 12  Baud rate Vo 2400 baudVl

B 14 B/R/5 Vo bpsvo

B 15 Vo operatinag mode Vo vl model'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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Serial interfaces

PGC1
ERZ PGC2
COM6 COM
150
_ 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

Acoess Line

Designation

l:l CooDoOoDOo®E® IIIIIIIIIIIIIIIIIIIIIIII
* axawzed ¥ NI EEEEEEE NN

Dagoosisn ] expinigt
N — expiniagz
Tirme stamp DD- M-y hh:mm:ss mhl stamp
Anmalyee counber 1] mblanslnt
Cammunication waiting mhbl_ak
Data limeout 101478 5 mbl _datate
Sum camponents 0.0000 male mblKmesum
Exceplion code 1] mblExcCod

Exceplion counter mblExeCmt
-—m . mbliac
B S e [Feozzes2e N N R

E* 52 Modbusaddress [ [ mniser

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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IL Modbus Master GC1

Access Line Designation Unit

T —— T
--__-_

i
i
ARk

N

I

Er

Er m

Er oz

Ex 213

Ex 24

Ex 25

E* 26

--

B 2B

B 0

o 30 Time stamp DO-MM-YYY Bh:mm:ss bl starmp
o 31 Analyze counber a mhibnaCnt
o 32 Communication weiting mbl_ ok

o 33 Dala limesut 101478 1 mbl_datata
o 34 Sum comporents 0.0000 male™  mblKmeSum
o 35 Exceplion code n mibiExeCod
(5] 36 EMPHDH counter I'I'lhlE!ﬂ:I'll‘.

-—m © maiie
T EFEETI
E* 52 Mogbusaggress [ | owiser
E* 53 MobusPrmeout (000 | me  mhinma

A% 70 actual selectad
At 71 Position contact

--—m-—
E* 73 selecedcontact [SFF ~|  kmlmbm
95 used buttan sxpibin

[ Enter |[ canca | PECEI00: Straam 1 | Rmirmst |

PRCE300: Stream 2
PECEI00: Stream 3
PIRCE300: Stream 4

u-nnﬂmﬂwﬂhdmrl sallieribing

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 1LO1.
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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 ¢ ™Mo

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 ILO1.

Access Line Name Value Unit
ES§ 1 Calorific value | F702036 | 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=1l: The PGC measures without errors.
e Value=0: The PGC is in 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 ul10 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)e&(U2e4) |
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

0

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:

> 1234/ 2143/ 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:

e 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 1L73 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. Menu

GU Namur sensor adjustment enables the following settings for NAMU signals of
high or low-frequency transmitters or ENCO encoders, as well as pressure and tem-
perature transmitters:

GU Namur Sensor adjustment

Access Line Designation Value Unit Variable
E* 1 sensortypen furbacts
E* 2 SensortypeB turbArt2
=] 3 Trig. RMG-tap al trigRmg
5 4  Hyst. RMG-tap 50 hystRmg
b= 5  Trig. stnd. Namur 70 trighNam
b= a8 Hyst, stnd, Mamur 43 hystMam
E* 7 Trig. man.just. |3l | trigand
E* 8  Hyst. man. just. |50 | hystand

| Enter || Cancel || Load defsults || Refresh |

Figure 111: Menu: GU Namur sensor calibration

Coordinates GUO1 and GUO2 offer 3 possibilities of carrying out the calibration:

"Standard NAMUR" Standardized trigger threshold and hysteresis are loaded.

"RMG tap" This is the factory setting.

Special trigger threshold and hysteresis are loaded.
"Manual adjust- Trigger value and hysteresis can be finely and roughly adjust-
ment" ed.
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4.5 Settings for communication

45.1 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
I 12  MAC-address Ethl  00-05-51-05-1A-FC macAddrEl
B 13  Netmask Eth1 | 255.255.255.0 | netmaskE1l
B 14 Gateway Ethl [10.20.13.1 | gatewayE1l
B 15 DNS Eth1 [172.17 248 98 | namesrvEl
:} 16 DHCP Ethl dhepEl
B 17 MTU Ethl [1500 | mtuEl
B 21 own IP-Addr-Eth2 |160.221.45.110 | my ipE2
D 24 GIA-countdown Os 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 | gatewayE?2
B 35 DNS Eth2 [194 25070 | namesrvE?
B 36 DHCP Eth2 dhcpE2
B 37 MTU Eth2 [1500 | mtuE?
D 41  Port HTTP 80 httpdport
E* 42  remote control vned
E* 43 port remote control |4831 | vncdport

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

Figure 112: Menu: 1A 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 1P4
address for the ERZ2000-NG must be entered manually in coordinate IAO1 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,
IA33, IA34, IA35 and IA36.

The value of coordinate IA41 Port HTTP is typically Port 80. It cannot be changed.

4.5.2 IC DSfG instance computer

IC General DSIG

Access Line Designation Value Unit Variable
E* 1 Corractor address myAdrl)
E* 2 CRC12 start value|123 | myCRC
D 3 Corrector entity uz myInstld
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 Mater address myAdrF
D 21  Meter entity F2 mylInstE

| Enter || Cancel || Load defsuls || Refresh |

Figure 113: Menu: IC DSfG instance computer

The DSfG address of the computer instance (A, B, C, etc.) is identified in IC0O1 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.

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

Bitl 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

Bit11l 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 1 Rec.entity address myAdri
D 2 Recording entity R2 myInstR
B 3  Service request (9939333939 | serviceReq
B 4 AG 16 visible extVis
B 5  Identifier AGL  |AG1 | agiName
B & Identifier AGZ  |AG2 | agZName
B 7 Identifier AGZ  |AG3 | agEName
B 8  Identifier AG4  [AG4 | ag4Name
B 3 Identifier AGS  |AGS | agSName
B 10 Identifier AGE  |AGH | ag&Name
B 11 Identifier AG7  [AGT | ag7Name
B 12 Identifier AGE  |AGE | agBName
B 12  Identifier AGO [aGa | agIlame
B 14 Identifier AG1D0  [AGI0D | agl0Name
B 15 Identifier AG11  |AG11 | agliName
B 16 Identifier AG12  [AG12 | aq12Name
B 17 Identifier AG13  [AG13 | ag13Name
B 18 Identifier AG14 |AG14 | agldlame
B 19 Identifier AG15  [AG1S | agl5Name
B 20 Identifier AG1E  |AG1E | aglEName
Q 21  Attention freeze freezAtt
B 22 Archive headline tswHead
B 23 AG 12 visible abhVis

| Enter || Cancel || Load defsubts || Refresh |

Figure 114: Menu: ID DSfG entity recording

ID 01 Rec.entity address contains the DSfG address of the registering unit. All 30
DSIG 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 ID22 offers settings op-
tions for design of headers and/or column headings.

DSIG: 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 myAdrDy

C 2 RDT entity D2 myInstD

D 3 State of modem Waiting for modem modemState 165
B 4  Bus identification 000000000000 | buskennung
B 5 RDTID [T | dfueld

B &  Modem init. string  |ate0s0=1 | mdminitStr
B 7 Dial prefix |ae3dil | dialPrefix:

D 10 Time RDT param. DO-MM-Y¥YY hh:mm:ss dfuParChg

B 12 Carrier message anrufMsg

B 14 PTBE-Message Suppress v ptbZMsg

D 15 DSfG-B-IP state listen dsfgbState
C 16 DSHG-B-IP port 8000 dsfgbPort

B 17  Metwork interface dsfgbBind

B iE8 RDT address IP OFF » myAdrl

B 19  entity filter IP [ABC | exliste

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

Figure 115: Menu: IE DSfG DFU

Coordinate IEO1 RDT address modem contains the DSfG address of the DFU unit.
All 30 DSIG 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
COM4 interface. For further information, refer to ICO1 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.

IEO3 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 IEO06 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 (IEO1 # "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 IEO5 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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IEO4 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.

IEO5 RTD ID is Step 2 of the login procedure via modem (K-command). According to
DSIG 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 P6), 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
listening

Recognition
Identification
Commands
Connected
closing
closed

Opens a TCP-IP socket

TCP-IP socket is in LISTEN status (waiting for a partner to
dock).

A partner has docked. Level 1 of the login procedure.
Level 2 of the login procedure.
Level 3 of the login procedure.
Transparent status

TCP-IP connection is capped on the ERZ side
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.

45.5 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 pelling mode fix delayMod

1 = DSfG fault 0000 hex dsfgActErr

1 7 Usar pattarn 00000000 hex teilnehmer

D 8 Address pattern 00000000 hex dsfgAdrPatt

1 9 Baud rate gross 0 bit/s effBaud

1 10 Baud rate net 0 bit/s efflut=

D 11 Working load 0.00 %  dsfglast
Hefrash

Figure 116: Menu: IE DSfG master
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The addresses of all participants on the DSfG bus are listed in coordinate IFO1 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 IFO2 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 COMS3. 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 IFO3 Double EOT. The second EOT is syntactically unnecessary. By omitting
the second EQOT, 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 IFO4 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 IFO6 DSfG fault is an auxiliary quantity for the information transport of the
lower DSfG protocol layers for fault evaluation. If parameter JD0O1 Software debug is
set to "yes", the following messages are activated:

H64-6 DSfG unex char.:
H64-7 DSIG overflow:
H64-8 DSG checksum:
H64-9 DSIG broadcast:
H65-0 DSfG broadc_inc.:
H65-1 DSIG busterM,m.:

unexpected characters in telegram
Input buffer overflow

Block check incorrect

Block check in broadcast incorrect
Broadcast ignored

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 IFO7 User pattern and IFO8 Address pattern are auxiliary quantities for
the bit pattern; each bit corresponds to an external (IFO7) or internal (IFO8) partici-
pant. The least significant big is DSfG address "A". Together with IF06, IFO1 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.

Figure 117: Overview of measurements

After clicking on 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
H-Ref

Data type Panel
A-Ref

Unit of object

Format of object

Visible: dausw
X-Ref

ALD2 Overview Anchor 2

ID: o_m0O2

Display value for secondary applications
H-Ref

Data type Panel
A-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 WValue 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 mole%: EB Carbon dioxide

H2 1.0000 mele% BC Hydrogen

M2 0.2988 mele% EBED Mitrogen

den 35.000 kg/m3 AG Density

TA~m A, N me L Mimamem e Ememm 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 ("ACO04"), 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 Value Unit Variable
A*® 1  Measured value 0.55000 MP=  drka

A* 2 Inputwvalue -> ABDS 0.55000 MPz  ddagll
E* 3 Operatingmede [Defaut v draMod
6* 4 Uk = MPa  drkaDim

B 5 Defauk pssooo  |mPa dravg
B & Lower warning limit 0.1 MPa  drkaWGwu

7 Upper warning limit _HIPa drkaWGwo
--_IC
E=11|5 pper slem fimie " [ioooc0 |
E® 10 Cosfideco B
--_

1] 0.55000 MPa  drkaOrg
1] 25 Mean for DSIG 0.55000 MPz  drkaFmiw
o] 27  Current status Fixed valus drkaCEstt
] 28 D5AG status Fixed valus drkaEstt
D 2% Used range 0.85986 MPz  drkaMb

D 31 Min. drag indicator 0,10000 MPa  drkaMn
D 32  Max. drag indicator 0.99986 MPa  drkabix
o] 33 Current gradient 0.00000 MPa/s drkaGdr
] 24  Second mean 0.55000 MPa  drkaSmiw
] 35  Minute mean 0.55000 MPa  drkaMmiw
D 36  Hourly mean 0.55000 MPa  drkaHmiw
D 37 Ongoing mean 0.55000 MPa  drkaCEmiw
D 38 Standard davistion 0.00000 MPz  drkaStab
] 47  Revision mezn 0,55000 MPa  drkaRmiw
D 48  retain valus 0.55000 MPz  drkalw
D 49 Daily mean 0.54914 MPz  drkaTmiv
-=
[ Enter ][ Cancal || 3051SCA 10 bar |[ Refre=n |
30515CA 10 bar J051CA2 Sbar Cerabar 5 PMP 71 10 bar
J0315CA 35 bar 3051CAZ 10 bar Cerabar 5 PMP 71 50 bar
3051504 100 bar 3051CA3 15 bar Cerabar S PMP 71 100 bar
3051504 120 bar 3051CA3 20 bar STABOD 35 bar
J0515TA 10 bar J051CAT 35 bar STAB0D 100 bar
20515TA 55 bar J051CA3 55 bar 20834 2 bar
I0515TA 100 bar 3051CA4 60 bar 20884 3.6 bar
3051SCG 100 bar 3051CA4 80 bar 20834 8 bar
F0515TE 55 bar 3051CA4 100 bar 2088412 bar
0515TG 100 bar I051CA4 275 bar 20834 20 bar
APC-2000 ALW 7 bar 20834 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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5 Transmitters

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.

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 ABO3 Operating mode: drkaMod

AEQ3 Absolute pressure Operating mode
I0: drkzMod

5 =T [ w calibegti o

#-Ref

Datas type [Meny
H-Rf

OFF

Default

From gauge press.
Mezz, v, =zource v,
Polynom. Lst order
Polynom. 2nd order
Polynom. 3rd order
4-20m#& coeff.
0-20m& coeff.
4-20mé# [im.
-20mé# [im.

p-UsZ

Random

Sinus

Jump

Ok B @ B B F B oW R R R oW

Unit none

Format Discrets texts

Default £-20ma lim.
DSfG: 1 E bodaa

Modbus: 10002

ABD4 Abzolute pressurs Unit
ID: drkaDim

Absolute prassure, 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 is assigned to a special text. A menu is used for modes or states,

iausw : Dutput current selection

Srorizl| roes of e tuee Tndodae 2l sosedinstes neable Fre svonmins foosn sobenE maeeged The mole Sse |

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 barr,
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 DSG revision.

The blue fields contain the freeze values, but the time of the resolution must be con-
sidered here.
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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.

Access Line Designation Value Unit Variable
A* 1 Measured value 42.000 bar  drku
A* 2 Input value -> DBOS 42.000 bar  dekull

E* 3 Operstingmede [OFF V| diumed

G6* 4 uwe  bar  ddwbim
B 5  Default bar  drkuvg

& Lower warning limit bar drkuWGwu

Upper warning limit bar drkuWGwao

Cr— |

o] Base value 42 000 bar

(0] 22 Mean for DSfG 42.000 bar

(n] 27  Current status Stop

(8] 28 DSfG status Stop

D Usad rangs 0.000 bar
-- Format  %.3f b
D Min. drag indicator 42.000 bar  drkuMn

D 32 Max. drag indicator 42.000 bar  drkubs:

o] 32 Current gradient 0.000 bar/s drkuGdt

e] 34 Second mezn 42.000 bar  drkuSmiw
(5] 35 Minute mean 42000 bar drkuMmiw
D 35  Hourly mean 42,000 bar  drkuHmiw
o 37 Ongoing mean 42.000 bar  drkuCEmiw
o] 38 Standard deviation 0.000 bar drkuStAb
v] 47 Revision mean 42.000 bar  drkuRmiw
o] 4%  retain value 42.000 bar drl:.uLW

D Draily mean 42.000 bar

S 5 e ez
EX 51 Devieemype | [S1CA | dducede

E* 52 Seralmumber 0] drwsene
F 61 Messuwedvabe  42000bar fddu
F 62 mnputvalie  4zbar a0l

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

Figure 124: Menu OB Overpressure

The environmental pressure is adjusted in coordinate OB15 Environmental pres-

sure.
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5.3 Temperature transducer

The gas temperature is displayed as menu "AC Gas temperature” as a second
measurement value.

AC Gas temperature

Access Line Designation Value Unit Variable 181
AE 1 Measured value 29315 K temp

A* 2 Input value -= ACOS 293.15K  tempOll

£
I
3
&
7

Operating mode  [Defout ] temobod
e K temebim

B Default [293.15 |k tempug
B Lowier warning limit |2?3 15 | K tempWGwu
B Upper warning limit |31 315 | K  tempWGwo

D 24 Base value 293.15K  tempOrg
o 253 Mean for DSG 293.15 K  tempEmiw
AF 26 Joule-Thomson-dT 0.000000 K  dit

o 27  Current status Fixed value tempCEstt
n] 28 DSfG status Fixed value tempEstt

333.15 K

6* 30 Fomat  %02f  temerwm
D 31 Min. drag indicator 0.00 K  tempMn

D 32  Max. drag indicator 333.15K  temphix

D 33 Current gradient 0,00 Kfs tempGdt

(o] 34 Second mean 293.15 K tempSmiw
(] 33  Minute mean 293,15 K tempMmiv
D 36 Hourly mean 292,15 K tempHmiw
D 37 Ongoing mean 293,15 K tempCEmiw
o 38 Standard deviation 0,00 K tempStAb
D 47  Revision mean 293,15 K tempRmiw
(] 48  retain value 293,15 K templ W

o Draily mean 293 18 K tempTmiw

[ Enter |[ Caneal | P1100 | Refresh |

J144p
APT-2000 ALW
248
644
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 detalil.

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 Meaasured value 41.1 °C gerTemp

D 2 Input value 1206 Ohm gerTempkiy

B &  Max. oper.temp. |5E.':' | °C gerTempGwo
B 7 Min. oper.temp. |—2C'.EI | °C gerTempGwu
B 21 Correction |85 |oc  gerOffs

I 26  Converter value 005F4000 hex gerTempHex
|

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

Figure 126: Menu AL internal temperature of the device

The internal temperature of the ERZ2000-NG ALO1 Measured value is measured
near the analog/digital converter. The value can be output as a current out put 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 Valua Unit WVariable

D 1 Measurad wvalue 50.000 % anal

D 2 Input value ->= QF0S S50.000 % analgll

B 3 Operating modea |OFF | analMod

B 4 Unit [ | analDim

B 5  Default [50.000 |% anaivg

B &  Lower warning limit  [0.000 |9t analWGwu

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 | analks?

B 14 Coefficient 3 [0 | analk3

B 16  1st source OFF W anallnp

B 18 2nd socurce OFF e anallnp2

B 19 Internal choice = ACO1 Edit K  analAusw

o 21 Base value 50.000 % analOrg

D 22  Mean for DSFG 50.000 %  analEmiw

D 25  2nd input value [ analgllz

o 27  Current status Stop analCEstt

o 28 DSfG status Stop analEstt
Format  %.3f anatfm

D-! Ongoing mean 50.000 %-anall:E i

B 52  Symbol [valuel | analSymbol

| Entar || Cancal || Load defaults || Rfrech |

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

Manual ERZ 2000-NG -

EN09 - 2020, January 23rd



6 Flow meters

184

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 4-20ma 0.00 m3/h Op

A F 2 Input value (..-.) opoll

E* 3  Source OFF el Oplnp

E* 4 zero point noise 0.00 | m3/h Qphull

o 20  wolume slice 000000 m2 OQpfykMng
D 21  time slice 0.000000 s OpTZvk

| 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. AQ0O4 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

185

B ertfied | [Forar VI [ BeseR

T e [
£ 1 Crmmgabmt 00 mah ek
E® |14 |Craepingatymode [Doas ~1 || lesktiods |
e et (eel e

it XY
AFE 22  Channel Qm det. LF flskanal
AF 25 Channel Vm determ. LF zwhkkanal
AF 27 Hardw.pulse comp. OFF HWPlausib
A 29 Vo effect of fault OFF woErr
AF 31  Main blades (X 200 pulses x_vh
A* 32 Ref blades () 200 pulses y_vh
A* 32 Better HF channel Uncertain hfiKanal
B 34 Predict.reliability |5 | hfChks
D 35 Decision change 1] hfwchsl
A 36 USZ effect of fault DFF dzuErr
Vol.alarm contact ktkvolAlarm
--—_-_
39 Vol.warn contact

B 40 Source vol.awarn OFF V Imu‘u"ulWam

Q 55 Freq.turbinesim. [0 |Hz  hisim

| Enter || Canesl || DS#G: F-Insanz 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 GBO06.

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 GB0O7 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.
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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.

1/1 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 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.
DzU 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)

4-20 mA  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 AQO3 Source.

If multiple flow rate data variables are transmitted, e.g.
"Vc¢, HF2-K 1/1"
dancy.

Flow rate measuring devices from RMG typically transmit 3 values:
RMG-typical V: "HF 2-K 1/1, V¢"

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 m3/h, 20 mA = Qb,max (GBO06).

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 protocol,
HF input is used for comparison
Vm is delivered via DZU protocol,
HF inputs are used for comparison

Vm is delivered via DZU protocol,
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 tot he 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 LF1l-ch.--Vo Metering mode 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 1:1 HF meas.—Vo HF meas. sighal 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. sighal HF meas. signal meas. ch.
HF2-ch. X/Y Off Off XY Meas.-- comp. HF meas. sighal 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.
DzuU Off alarm Off Off DzU DzU DzU
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 LLO9 Sync.run active. In the process, the volume for the
comparison is defined in LLO6 Termination qty.
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LLM - - [ I
Access Line Designation Value Unit Variable
n] 1 Comparative error 0.0000 %  wglErr

(8] 2 State of comparison At rest wolState

o 3 Synchronous run OFF SWPlausib
n] 4 Channel 1 0.000 mZ waglh

o 5 Channel 2 0.000 m3 walr

T & Terminstion gty |1000.000 |m2  vglnmax

T 7  Termination short  |100.000 |m2  wglemax

T 8  Max. deviation 4.00 |2 SWmaxtbw
T g9 Sync.run active SWPalktiv

n] 10 Reference gualiby Inactive refiKanal

| 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
an fault message with the termination quantity from LLO6. Then, the time until re-
lease after elimination of an 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
AF 1 Cur.kv factor
AF 2 Mean kv factor
AF 3 Mom.dev. at op.pt.
o 4 Om percentage
AF 5 Current direction
AF & Cur.kv set
E=* 7 kv main/forwards
E* 8 kv ref./forwards
E+ 9 kv mazin/rev.
E* 10 kv ref.rev.
F 61 Currentkvfactor
F €2 Mom.dev. atoprpt.
F 62 Qmpercentage

Value Unit Variable
66000.00000 P/m32 kvakt
6600.00000 P/m3 kvMakt

0.000 3%  dkvk

0.000 %  QuProz
Forwards kvDirec
kv=Main kvSate
[6600.00000 | P/m3 kv
[6600.00000 |Pfm3 vy
6600.00000 |Pfm3 dewMx
6600.00000 |Pfm3 dowMy
~ 6600.00000 P/m3 flovikt
. 0000% fdok
~ 0000% fOuProz

| 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

N ol -

Access Line Designation Value Unit Variable
A* 1 Cur.kv factor main 6600.00000 P/m3 kil
A* 2  Cur.kv factor ref. 6600.00000 P/m3 kvAkby
AE 3 Mean kv factor main 6600.00000 F/m3 kvMAkEx
A* 4  Mean kv factor ref. 6600.00000 Pfm3 kvMakby
D 5 Lower neighbour =1 drunter

[ Upper neighbour -1 drueber

N 0 S R o v G
E= B Maxdev. stopipt. | [2.00000 % dlokmax

| Enter || Cancel ||  DSiG: Finstanz COM&/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 GDO6. 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 GD0O8 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
i ization. f L1

Access Line Designation Value Unit Variable

ET 1 Interppointl [5 % stpk1
%

I 50 GRS [ 5500
0 5 ot 7

--_M--
ESIN 57 Eosficientital [+ 325000 |*10~-8pkep2
B 381 Strsatsmali6] [0 cooooo | stmato
I 331 Strsatsmalad] [0 000000 | stman
EF 400 Strestsma 2| [ocoooc0 | eSS
E* 41 streatsma A3 [0000000 | smeam

| Enter || Cancel || Load defaults || 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 GDO7 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
(1 + deviation)

measured value
- (1+03)

~ measured value - 0,997

displayed value =
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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_, —+A_, - —+Ay+A4;-Qup +A2’Q5b

QI%b QVb
Where:
F = error curve deviation [%)]
Qwb = volume flow rate at meas. cond. [m3/h]
An = constants

The polynomial coefficients An (n = -2, -1, 0, 1, 2) are calculated from the measured
value pair error Fi and flow rate Qw,i. Instead of the constant meter factor Ky, the cor-
rected meter factor Kvk is used for further calculation and/or conversion.

F
Kpw = Ky - (1 +—
VK V(+100>

The polynomial coefficients An 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 =A, —5+A —+A +A-Ret A, Re?
Re Re
T 1
Reynolds number equation: Re= 0,353677'%'% N P= Py p—pn?n K
Where
Fre = error curve deviation [%0]
Re = Reynolds number
An = constants
n = Viscosity

(Menu AM Viscosity, n as a constant for natural gas n = 12 * 10 m?)

The polynomial coefficients An (n = -2, -1, 0, 1, 2) are calculated from the measured
value pair error Frei and Reynolds number Rei.

Instead of the constant meter factor Ky, the corrected meter factor Kvk is used for
further calculation and/or conversion.

F
Ky =Ky (1 +—
VK TV ( +100)

The polynomial coefficients An 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 Qvb, max of the
meter that is used. In addition, special Straatsma coefficients are used. The polyno-
mial coefficients An 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 Valua Unit Variable

D 1 Reynolds number 1] reynolds

D 2 Flowr welocity 0.000 m/s vstrom

Pressure loss 0.000 mbar plost

--_Im | plostioef
5 dynamic pressure 0.000 mbar staudrk

D & Wind spead 0.0 bft beaufort

D r Wind type Calm wimdart

| Enter || Cancel || Load defaults || 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

o 1 Qm state At rest quState

AF 2 Current start-up 0s anlauf

AE Cur. slow-down 0=

-- Max.time start-up (38400 I--

-- Max.time slow-dovn 35400 = mZausiaut
Pipe state unrated ktkPipe

-- —_-_

8 Modbus pipe state
B 3 Acion mnem:k
| Enter || Cancel || Load defautis || Refresh |

Figure 136: Menu GH Start-up and shut-down monitoring

The current status is shown in GHO1. Separate adjustable times for the monitoring of
lower flow limit value Qb,min are adjusted in coordinates GHO4 and GHOS5 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 Line  Designation Value Unit Variable
AF 1 Measured value 0.0kW Qe

G¥* 4  Unit kw Delim

B & Lower warning limit |U.[| | kW DeWGwy
B 7 Upper warning limit |3IKII]GD.':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 e

o 34 Second mean 0.0 kW OQeSmiw
o 35 Minute mean 0.0 kW eMmiv
D 36 Hourly mean 0.0 kW QeHmiw
o] 38 Standard deviation 0.0 kW QeStab
o 41 Timestamp min. 19-09-2018 10:530:57 eMnT
(] 42 Timestamp max. 19-0%-2018 10:50:57 DeMxT
o Revision mean 0.0 kW QeRmiw

| Enter || Cancel || Load defautts || 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 (HBO7).

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

m m m==™

1 Input pulses
B Integer part
9 Fraction part

10 ‘Weighting
11  Unit
12  Symbeol

Unit WVariable
0 pulses kikCntl

| Enter || Cancel || Load defautts || Rafresh |

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.

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

E E E .I I. I
Access Line Designation Value Unit Variable
D 1 Current text e actAMklar
AF 2 Current kill. mode 0 @

AF 3 Bill. mode control -> NTO1 ———————=hin

--—m-—
Assignment  Edit  AMMW Mod

B 5 Clear text BM1 [AM1 | AMiklar

B 10 Clear text BM2 [Am2 | AMZklar

B 11 Clear text BM2 [AM3 | AMIklar

B 12 Clear text BM4 [Ana | AM4klar

A 13 Contact 1 for BM OFF AMlctlcl

A 14 Contact 2 for BM OFF AMEtl2

AF 15 Contact 3 for BM OFF AMEts

Contact 4 for BM

-- —_ -_
E* 18 SouceBMcontactz  [0FF V] izoAMktkz
E* 19 SouceBMcontact3  [O0FF  v|  izomkika
E* 20 SourceBMcontact4  [0FF ] keoAMkikd
S 21 BMatrevision = unchanged  amRevMod
B 22 BEMD suppression AMOCut

D 23 Mo. bill. modes 5 anzAME

| Enter || Cancel || Load defautts || Refresh |

Figure 140: Menu EC Billing mode

The ERZ2000-NG has different totalizer sets which can fulfill different tasks, e.qg.:

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.

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 BillL.mode 1
e Bill.mode 2
e Bill.mode 3
¢ Bill.mode 4
e 1 ctc. 2*BM
e 2ctc. 2*BM
e 2 ctc. 4*BM
e 4 ctc. 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 4 ctc. 4*BM

Analog, see above.

¢ Meas.->2 BM
¢ Meas.->3 BM
¢ 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 i inal

Access Line

I
]
I
D
D
n]
D
D
]
]
]
]
]
]

Designation
Current tot.reading
Last tot.reading

Value Unit Variable
000000 m3 w0l
000000 m3  wvoZwl

Vo tot.status -1 vost
Owerflow 000000 m3  wolndl
Max. cycle quantity 000000 m3  woZykMax
Vo direction Uncartain woDirec
Current time stamp Os wvoStamp
Last time stamp Os voStampl
Manufacturer voManuf
Device type wvoGerTp
Serial number woSerir
Vo year of constr, woBaujahr
Software version wS-uﬂ:ur
Vo tot. umnit

--—m-—

(] 17  FRunning Vo timeout woTimCnt
B 18 Vo timeout [10 | s woTimeout
D 19 Mo. of telegrams 0 voTgAnz

o 20 Vo cycle quantity m3 woZykMng
D DSfG status Default value woEstt

S 22 a0 ARG sromore, e I st
EX 23 Manufacturer | |[RNG

E% 6 Beviespe 1 [Encon
e s

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 Co—V-cospP

These run times of the ultrasonic pulse are determined with the ultrasonic electronics.
They can be used to determine the average speed » along the measuring path:

L? At

2-dtrpiz - trpar

v =
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Where:

S

QU ™

Average flow speed
Velocity of sound
Path angle to the pipe
Path length
= 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.

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
guadrature. 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 ¢;) in determining the individual path speeds (i =1..6; number of ultra-
sonic measuring paths) which can permite an evaluation of the installation conditions.
The average turbulence (Tu;) over the ultrasonic measuring path is calculated:

N
1 _\2 .
o; = mzl(vj'i_vi) Ai=1..6; N=20
]:

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 (03 + 1)

PF = — — - -
(01 + 1,) + (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.

v+
o o Bt )
(Vs + Ug)

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).

_ Z}gg Ziﬁzl 1 (/\ vj'i = Ok) V 0 (/\ vj,i * Ok)
N 600

MP

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

Access Line  Designation Value Unit Variable
Correction effect 100.000000 % bcmpRes

--—IMl--
S moaas

E* 7 Outside diameter [272£00 |--
--_P“ 520 |--

Wall thickness 0.000 mm
--_lLI--
T .

Dh e T,
50 e 50 o0 Con oo ] N gl

| Enter || Cancel || Load defaults || 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

Access Linge Designation Value Unit Variable
Mo. samples for 5V |'|4U EWMANz

B % \OS wpper limit |50u.ﬂmuﬂ |mf5 usVosM:x

B 10  VOS lower limit  |150.00000 |mfs  usvoshn

AF 11  Velocity of sound 0.00000 m/fs usVos

AF 12  Direction Direction 1 uszDirec

n] 13 IGM startup o igmStartUp

A* 14 Broken path 1] pfadiot

o 16 IGM cycle quantity 000000 m3 usE: e

I 17  Timeout IGM 1 o gmiTo

I 18 Timeout IGM 2 o amZTo

I 1%  Timeout IGM 3 o gm3To

I 20  Timeout IGM 4 l} gﬂ

Q IGM Reset

--_|3 00 I--
23 Path status Qo000000

--—_-_

o SV status Invalid

o 26 5V range 0 aHEWBer

o 27 5V wvalid 0 ew'alid

n] 28 5V set o ewGesetzt

D 29 SV not valid 0 ewhotVal

n] 30 VOS5 status 0o0o0000 phvosOve

B 35  show VOS arror emvos

| Enter || Cancel || Load defauhs || 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

Access Line Designation Value Unit Variable
AF 1  Recorm. fa::lx:r 0.00000

=551 oeff € dir 2 [1.00000

| Enter || Canesl || 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 %  kGr

L —— 17
E* 1 Bi GosiiAsadin 4 [0.00000e+000 |
R I [ —
S ) B ooe—-cco | Btz S
%000 240 oA A [ 0000000 | B
O oo —
S 5 oee e o coocoe-so0 | [ B
E 520 Cosf i o cooco=-tvo | [ B —
0 0 oAl o ooooe-000 | g
R 540 Goseakia o cooo--oc0 | e
51001351 oelfoA2 i) [ 000000 | Biaaa

| Enter || Cancel || Load defautts || Rafresh |

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--
EX 25 coeffAodina (0000000 | ERen |

5000 20 om0 oo | e
S0 350 e [0 oo e

| Emter || Cancel || Load defautts || Rafresh |

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*
A*
A*
A F
A F
A*
A*
A*
A *
A F
A*
A*

1

WM o=l o B

(S
[l = |

1z

Designation
Velo. uncorr.
Velo, Re-corr.
Velo, basacorr.
Velo, errcrv.corr.,
Flowr, uncorr.
Flowr, Re-corr.
Flowe, basacorr.
Flows, errcrv.corr.
Re, uncorr.

Re, Re-corr.
Re, basecorr.

Re, errcrv.corr.

Value Unit Variable
0.000 mfs  wwOrg
0.000 mf= wvwRe
0.000 mfs  wwiGr
0.000 m/s wwkl
0.00 m3/h QoOrg
0.00 mz/h Qols
0.00 m3/h QoGr
0.00 m3/h okl

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 Ul-

trasonic volume transmitter.
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6.3.7

UF ID display IGM 1

UF ID display IGM 1
Access Line Designation
Identification
Version
Checksum

Relay delay time
Batchas

Pulses

FIFO len

W min.

[

W o o s

W omiax.

[
L]

C min.

[=
[

C max.
Amplitude high
Amplitude low
Signal high
Signial low

e
L k3

LSRN S SRR SR SR R SN SR SRR SRR SR S S L R
=
N

Value

Unit Variable
o igmidi
igmyferl
igmChk1
O0ms igmROT1
(1] igmBtchl
(1] igmPls1
(1] igmFifl
0.00 m/s igmVmnl
0.00 m/s igmyvmxl
0.00 m/s igmCmnl
0.00 m/s igmCmxl

0.00 igmAmpH1
0.00 igmAmpl 1

0.00dB  igmSigH1
0.00dB  igmSigll

S 560 S [0t

B ¥ swmrtesa 0000

Path 1 length
19  Path 1 Axial len.
20 Path 1 C theo.
21 Dead time path 1
22 F transmit path 1
22  Freceive path 1
Maasurements P1

e b b Lo b L L

0,000 mm pfLenl
0.000 mm pfabstdl
0.000 m/s pfCtheol

0,000 us
0.000 Hz

0,000 Hz ﬁenrel
0,000 igmAwc0l

ot ft1
pfTransl

S 25 s g o

B 2 swmneza 000

Path 2 length
28 Path 2 Axial lan.
29  Path 2 C theo.

31 F transmit path 2
32 F receive path 2
33 Measurements P2

]
1
1
1 30 Dead time path 2
]
1
1
I

Enter || Cancel || Load defauhs || Refresh |

0,000 mm pfLen2
0.000 mm pfabstd2
0.000 m/s pfCtheo2
0.000 us pfTotZt2
0.000 Hz pflrans?
0.000 Hz pfRecve?
0,000 igmAwcll

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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6.3.8 UJ Path 1

Ul Path1

Access Line

A E 1
D 2
I 3
D 4
I 3
I &
I 7
D B
D El
D i0
D i1
I 15
I ig

S S0 eahna N [ oo
N 20 o [ 0o
E5 551 Cor et e 1 [0

Designation
Corrected valocity
Status
Genuine velocity
Substitute value
Maasurem. quality
Communic. quality
VOS5
Comparison VOS5
VO S-deviation
Path status
Path VOS status
AGC up 1
AGC down 1

Value

0.000 m/s
Source value
0,000 m/s
0,000 m/s
0 36
0 %0
0.00000 m/'s
0.00000 m/s
0.000 %o
Okay
Okay
1]

(1] usAgcll
| uewr
| usRiki
| usRak1

Unit Variable

usWiki
usStl
usyi

E= 34 Mapping 10 VI [ siset

| Enter || Cancel || Load defaults || 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 Variable

11
12
iz
14
15
is5
i7
is

b e e b b g

i

' gas
W gas
W gas
W gas
' gas
' gas
' gas
' gas

1 Gas velocity 0.000 m/s gasveal

0.000 m/fs pfadvil
0.000 m/s pfadwv?
0.000 m/s pfadv3
0.000 m/s pfadwvd
0.000 m/s pfadvs
0.000 m/s pfadve
0.000 m/s pfadv?
0.000 m/s pfadvE

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

Access Line

D000 O0O0 000000000 oEHB#BB#BH#3#§pg -

1

2

11
1z
13
14
15
16
17
is
21
22
23
24
25
26
27
28
31
32
33
34
35
36
37
38

Refrash

Dresignation

505 mean

Hourly mean 505 path

Speed of sound
Speed of sound
Speed of sound
Speed of sound
Speed of sound
Speed of sound
Speed of sound
Spead of sound

Dreviation SoS5
Deviation 505
Deviation 505
Deviation 505
Deviation 505
Deviation 505
Deviation 505
Deviation S5

Avrg,
Avrg.
Avrg.
Avrg.
Avrg,
Avrg.
Avrg.
Avrg.

deviation SoS
deviation So5
deviation So5
deviation SoS
deviation SoS
deviation SoS
deviation SoS
deviation SoS

Value Unit Variable
0.000 mfs yosDzu
0.000 m/s wosMiv
0.000 mfs pfadwvosi
0.000 m/s pfadvos2
0.000 m/s pfadvos3
0.000 m/s pfadvos4
0.000 m/s pfadvos3
0.000 mfs pfadvost
0.000 m/s pfadvos?
0.000 m/s pfadvosE

0.000 %
0.000 2%
0.000 %
0.000 %
0.000 %
0.000 %%
0.000 %%
0.000 %%
0.0000 %%
0.0000 %
0.0000 %
0.0000 %
0.0000 %
0.0000 %
0.0000 %%
0.0000 %%

abwvosi
abwvos2
abwvos3

abvrvosd
abvrvoss

abwvoss

abwvos7

abwrvosg

abwrvosim
abwvrvos2m
abvrvos3m
abwrvosdm
abwwvosSm
abwvosem

abwvos7m
abwvos8m

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 velogiti

Access Line Designation Value Unit Variable

=]

10
i1
1z
13
14
15
16
i7
18
19
20
21
22
23
24
25

Refrash

OO0 O0O0oO00o0o0o0o0Oooooonoaon

Figure 154: Menu VC Ultrasonic profile of velocities

Swirl
Drouble swirl
Asymmebry
Cross flow
PFY1

PFY2

PEY

PFY21
PFY35
PFY42
PFY46

PFX

PFX12
PFXIE
PF-Sym-X
PF-Sym-Y
PF-Sym

0.000 %
0.000 %
0.000 %5
0.000 %
0.0:00
0.000
0.000
0.0:00
0.000
0.000
0000
0,000
0.000
0.000
0.0:00
0.000
0.000

EEE

(]
d
]
n

PERRERRR

W
=
ra

HREL]

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 oooo
L B R T R K

Refrash

Designation
1 Current value
Event mean value
Hourly mean value

O = Ot currently

0 = 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

No  OQatot
No  QatOth

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 Value Unit Variable

A* 42 Alarm LED Uncertain dzuAS

o 44  Waming LED Uncertain dzuWs

I 45 Message 0...15 0000 hex dzuwE01 223

I 46 Message 16...31 0000 hex dzuwE0D2

I 47 Message 32...47 0000 hex dzuE03

I 48 Message 48...63 0000 hex dzuE04

I 4% Message £4...79 0000 hex d=zuEDS

I 50 Message £0...95 0000 hex d=zuE0S

I 51 Message 96..111 0000 hex dzuEODT

I 32 Message 112.,127 0000 hex dzuE0DS

I 32 Message 128.,143 0000 hex dzuE0DS

I 34 Message 144.,155 0000 hex dzuElQ

I 33 Message 160..175 0000 hex dzuEll

I 36 Message 176..191 0000 hex dzwEl2

I 37 Message 192..207 0000 hex dzuElZ

I 58 System status 0000 hex sysSt
Refrash

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 Valua Unit Variable
D 1 Arithmetic mean 0.00 % sgaMom
D 2 Hourly mean 0.00 %  sgaMiw
D 3  Traffic light red ampel
I 11  Meas.quality 0% pfadvalidl
I 12 Meas.quality 0% pfadvalid2
I 13 Meas.quality 0% pfadvalidz
I 14 Meas.quality 0% pfadvalid4
I 15 Meas.quality 0% pfadvalids
I 16 Meas.quality 0% pfadvalids
I 17 Meas.quality 0% pradvalid?
I 19 Meas.quality 0% pfadvalids
o 30 Smallest value 100.00 % sgaMi
D 31 Associated path Uncertain sgaPfMin
D 32 Point in time DO-MM-YYY hh:mm:ss sgaiMin
Refrash

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 S. 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 5SMR up 0.00 dB  pfadSHEuL4
I 13 SMR up 0.00 dB  pfadSNEuS
I 16 SNRup 0.00 dB  pfadSNEuE
I 17  SMR up 0.00 dB  pfadSNEU7
I 18 SMR up 0.00 dB  pfadSNEuUS
I 21 SMR down 0.00 dB  pfadSNRd1
I 22 ESMR down 0.00 dB pfadSNRD2
I 22 EMNR down 0.00 dB pfadSNEdZ
I 24  SMNR down 0.00 dB  pfadSNRd4
I 25  SMNR down 0.00 dB  pfadSNRdS
I 26 SMR down 0.00 dB  pfadSNEDS
I 27 ESMNR down 0.00 dB  pfadSNEDT
I 28 SMNR down 0.00 dB  pfadSNRAES
5] 30 Smallest value 1000000.00 dB  snrMin
5] 31 Associated path Uncertain snrPfMin
&) 32 Point in time DO-MM-¥YYY 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

L B B B R R B R e R R e R R e e R R

1

2

11
12
13
14
15
16
17
18
21
22
23
24
25
26
a7
28
30
31
32

Refrash

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-¥YYY hh:mm:ss

Variable

agcMom
apcMiv
agc upl
agc upd
agc up3
agc upd
agc ups
agc_upt
agc up?
agc upg
agc dnl
agc dn2
agc dn2
agc_dnt
agc_dnS
agc dnb
agc _dn?
agc_dng
agcMax
agcPfMax
agcTiMax

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 velMiw

Figure 160: Menu VI Gas speed hourly mean value

oo ooooaoQoon

11 Awvg.
1z Awvg.
13 Awvg.
14  Awvg.
15  Awvg.
16  Awvg.
17 Awvg.
18  Awvg.

Refresh

W gas
W gas
W gas
V' gas
V' gas
vV gas
vV gas
WV 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

pfadvim
pfadv2m
pfadv3im
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 Dig

LT=D - - RN R R ) R 4%y X

o e
(R

13

ital totalizer transmission

I E E - - I I- - - I - ﬂ

Designation Valua Unit WVariable

USZ vm 1 L000000 m3  Dzulfw
USZ vmD 1 L000000 m3  sDEulfw
USZ Vvm 2 000000 m3  Dzu2fw
USZ vmD 2 000000 m3  sDzu2fw
USZ flow 0 m3/h gDzu
USZ direction 1] fwDzu
USZ status o stDzu
Sum direction 1 L000000 m3  gDEwlFw
Sum direction 2 000000 m3  gDzu2fw
Totzl volume 000000 m3 gDzudw
Temperature -273 °C tempDzu
Abs. pressure 0 bar drkaD=u
Counter info 0000 hex zwinfo
USZ timeout |I|} | = dzuTimeout
Eval. of direction [immediztaly | bldDzubir
Eval. of status [immediztely | bldD=usSt

D

D 31
D 3z
n] 33
D 34
D 35
D 36

Counter Vo archive

dzu2Vo

USZ test status 1]
Overflow 00000 m3
Running USZ timeout Os
Mazx. cycle gquantity 000000 m3
USZ cycle quantity m3
USZ direction Crirection 1
Unit AGC

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

ZwPruef
dzuCnil
dzuTimCnt
dzuZylkMax
dzuZvkMng
dzuDirec
agcEinh

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.

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
COMS6.

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 RMGView"SM,
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
COM®6 and 7).
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Figure 165: Option board configuration for use as COM6 and 7

—

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 COM7 on the rear wall
shows the rear side of the ERZ2000-NG at the bottom.

231

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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Figure 168: Interface module C34
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The magnification of the right (upper) image cutout shows how to set the jumpers.

Figure 169: Jumper COM6/7 on the rear wall
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6.4.6  Volume transmitter operating mode

If "DSIG: F instance COM6/7" 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 > "Usz"

GB Flow rate parameters

Access Line Designation Value Unit Variable
A F 1 Om max 1000.000 m3/h guMax
2 OQm min 0.000 m3/h CuMin

--—I_--_

I 50 s = -
e 5 -~

DSH35: 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 Designation Value Unit Variable
--_IFw68 m3hexpsa
2 Velocity of gas |F32?}"[1 m/s exp3v

Speed of sound |F32??2 m/s exp3vos

--_\Iusm

000 510 Gasval o100 7 7

74
75
76
77
/8

a8
Q9

0D @ m @ m

J

Signal acceptance 8 |F33012

2

Figure 171: DSfG selection: F Instance in VJ98

Y%
Signal-to-noise AB8 [F33014 dB
Signal-to-noise BAS |F33D16 dB
Automatic gain AB 8 |F33018 dB
Automatic gain BA 8 |F33{)2[] dB
used button |DSFG: F-Instanz
No. communications 0
{ Enter )L‘ancel (¢ DSfG: F-Instanz Refresh
' RMG: USNE 5Z-08
FL500
FL600
FLE0OXT
AltoSonic V12
LEFM 380Ci

exp3sigAk8
exp3SNEABS

exp3SNEBAS

exp3AGCABS
exp3AGCBAS

exp3btn
mb3Tgs

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.

235

Manual ERZ 2000-NG -

EN09 - 2020, January 23rd



6 Flow meters

236

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 COMG6 interface configuration

The COME6 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: COMG6 interface configuration).

IB Serial interfaces

Access Line Designation Value Unit Variable
B 31 Baud rate COMb6 38400 v baudCé
B 32 B/P/S COM6 bpsC6

3] 33 COM6 operating mode | Univ.Modbus.Master V| modeC6

Figure 172: COMG6 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 Value Unit Variable

>

Figure 173: Modbus serial C7 operating mode

IM Modbus Master GC2

Access Line  Designation Value Unit Variable

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.

VK Modbus Master USM

Access Line  Designation Value Unit Variable
D 32 Communication waiting
D 35  Exception code
36 Exception counter o mb2ExcCnt

u]

E* 50 Operatingmode [OFF ] = mb3ec
(N
[ves v [N I ESNGEEE

;

<

2345678 v

G bit ariented v
3w
Maodbus-RTU v

EEE—
21 [N [ esveena
4321 [ I SN
4321 v | mb3aboF
21436567 VI (] EESTETE
12345675 [N N EREEEEN
[16 bit oriented NN [N ENESRERERNN
5 I N S
[Modbu= RTU RN [ RSN
1] mhasegofi

exp3btn 2
[ Enter ][ Cancel || DSfG: F-lnstanz || 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: DSIG 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 WVariable
D 32 Communication viaiting mb3_ok
D 35 Exception code o mb3ExcCod

36 Exception counter

(5] o
E* S0 Operatingmode [OFF 4 | |
]

mb2ExcCnt

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
J-26 Opt. Ser? Baudrate 38400 ﬂ baud 2113
J-27 Opt. SerZ Bits il ﬂ 2114
J-28 Opt. Ser2 Paritat KEINE ﬂ 2115
J-25 Modbus-2 Protokoll RTU ﬂ 2178
240 1-30 Modbus-2 HW-Mode RS435 hd 2178
J-31 Modbus-2 Adresse 1 2180
1-32 Modbus-2 Reg.Offzet 1 2181
J1-33 Modbus-2 Gap time 45 2182
J-34 Long Byte order SWAPPED ﬂ 2251
J-35 Float Byte order SWAPPED ﬂ 252
- J-36 Double Byte order NORMAL ﬂ 225
J1-37 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 Modbuss 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 ﬂ baud 208
J-16 Seriel-1 Bits 8 ﬂ 2109
J-17 Seriell-1 Paritat KEINE ﬂ 210
J-18 Modbus-1 Protokoll RTU ﬂ 2286
J-18 Nicht werfligbar R5485 hd 2287
J-20 Modbus-1 Adresse 1 2288
J-21 Modbus-1 Reg.Offzet 1 2289
J-22 Modbus-1 Gap time 2250
J-23 DZU-1 Adresse 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-
ter column. The Modbus data type is specified in the "Type" column.

Mggjg’us Type | Name Description
Gas meter
Ultrasonic type
Path-independent values (current values)
32768 float | Volume flow (pos. FR1, neg. FR2) [m3/h]
32770 float | Gas speed (pos. FR1, neg. FR2) [m/s]
32772 float | Speed of sound [m/s]
32774 long | Total gas volume FR1 (V_tot_r1=Vb_r1+Vb_int_rl) [m3]
32776 long | Total gas volume FR2 (V_tot_r2=Vb_r2+Vb_int_r2) [m3]
32778 long | Gas volume undisturbed FR1 (Vb_r1) [m3]
32780 long | Gas volume undisturbed FR2 (Vb_r2) [m3]
32782 long | Gas volume disturbed FR1 (Vb_stor_rl) [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:
-2,-1,0,1,2,3)
32788 long | Flow greater than Qt 0=no, not equal to 0 = ja
Signal lamp:
32790 long | Signal acceptance 2432 6::rey(l’|low,
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 [%] c_1 dev = (c_1-c)/c*100
32798 float | Speed of sound deviation of path 2 [%] c_2_dev = (c_2-c)/c*100
32800 float | Speed of sound deviation of path 3 [%] ¢_3_dev = (c_3-c)/c*100
32802 float | Speed of sound deviation of path 4 [%] c_4_dev = (c_4-c)/c*100
32804 float | Speed of sound deviation of path 5 [%] ¢_5_dev = (c_5-c)/c*100
32806 float | Speed of sound deviation of path 6 [%] c_6_dev = (c_6-c)/c*100
32808 float | Speed of sound deviation of path 7 [%] c_7_dev = (c_7-c)/c*100
32810 float | Speed of sound deviation of path 8 [%] c_8 dev = (c_8-c)/c*100
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 .

reserved for additional paths
33278

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

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 Lina Dasignation Valua Unit Variable
B 2 Welocity of gas 0.000 mfs  explv
0.000 m/s

B 3 Speed of sound exp3vos

B 11  Flow rate > Qt 0 Expa0gHOt

B- 12  Signal acceptance 0.00 %- i
0 expazAlbm

B 14  MNumber of paths o expaINrPath

B 15 Deviation of SoS 1 0.00 %  exp3abwWosl

8 16 Deviation of SoS 2 0.00 %  expZabwVos2

B 17 Deviation of 505 3 0.00 %  exp3abwWos3

B 18 Deviation of SoS5 4 0.00 %  explabwWos4

B 15 Deviation of 505 5 0.00 %  exp3abwWoss

B 20 Deviation of 505 & 0.00 %  exp3abwWose

B 21 Deviation of 505 7 0.00 %  exp3abwWos7?

B 22 Deviation of So5 8 0.00 %  explabwWosg

B 23 Path velocity 1 0.000 mfs exp3vi

B 24 Speed of sound 1 0.000 mfs exp3wvosi

B 25  Signal acceptance 1 0.00 % exp3sigAkl

B 26 Signal-to-noise AB1 0.00 dB  exp2SNRAB1

B 27 Signal-to-noise BAL 0.00dB  exp3SMRBAL

B 28  Automatic gain AB 1 0.00dB  exp3AGCABL

B 29 Automatic gain BA 1 0.00dB  exp2AGCEAL

B 30 Path velocity 2 0.000 mfs  exp3v2

B 31 Speed of sound 2 0.000 mfs  exp3vos2

B 32 Signal acceptance 2 0.00 %  exp3sigAk?

B 32 Signal-to-noise AB2 0.00dB  exp3SMRABZ

Figure 180: Modbus register list in the ERZ2000-NG with closed (left) and
opened (right) calibration switch
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243 V F-Instance

P WA Current vel. of gas
VB Speed of sound

VT Ulkrason. profile

WD Average values

“WE Messages

YF Signal acceptance
Y5 Signal-to-noise rat.
WH Automatic gain

Y1 Mean velocity of gas
W1 Register expressions
WK Modbus Master USHM

Figure 181: Subdirectories of Instance F menu V in the ERZ2000-NG

6.4.13 OX RMGView Trigger
: i

Access Line

AAaAmaAa A AT DORQOR

Designation

Value Unit Variable

1 Parameter changes 72 cparCnt

2 Number of freezes 4 frzCnt

3 Error bit table 39 ernrBTCnk

4 Format/Unit 1] xsqCnt

5 Extra messages o ktkM=gCnt
£ Visabilities 121981 visCnt

10 Magic number 1 51543 magicRME1
11 The R of RMG az BoffMG

12 The M of RMG 77 MofRMG

13 The G of RMG 71 GofRMG

14 The Blank 32 BlankofRMG
13 Devive ID 1003 myRMG\Wiype
16 Magic number 2 51543 magicRMGE2

Figure 182: Menu OX RMGView trigger

The ERZ2000-NG can be coupled to an external computer via Modbus exclusively

device data and enables remote parameterization.

for internal purposes. The internal PC user interface "RMGViewER?" visualizes the

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.
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6.5 Orifice 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.

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:

247

Manual ERZ 2000-NG - EN09 - 2020, January 23rd



6 Flow meters

248

~0

B+ +1v2+c T = const
p g 2 v

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 an revision for orifice plate measurements is presented in ap-
pendix 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 1000000 kehert

--_ILI--
E=1 B lin-expans. pipe | |[11.000 |10~-5/°c

E= 7 orifice dismeter 1 [100.0000 I--
ES 8 Pipediameter | [1500000 |mm [ mednviie
E* 10 substanceorfice [OFF V] kdiWs
E* 11 substancepipe  [OFF V] kwiWsg
E= 12 Orifics a0-coeff, |[15500 | costdao.

| Enter || Cancal || Load defautts || Refresh |

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 GAO7 and GAOS.

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 GA11l. 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 llI
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

B

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 GAO3 T-crr.fact. orifice or GA04 T-crr.fact. pipe is calculated
with the linear heat expansion coefficient GAO5 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 GAO3 T-crr.fact. orifice or GA04 T-calc.fact pipe is calculated
with a proximity equation and coefficients A and B.

GAO3 =1+ (A-(T—20)+B- (T —20)2)-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, al 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  Variable
A* 1 wolume calewlation 0.00 mbar  deabr
o 2 Range underdriven FEMGE

3 wvolume via Cell 1 slimg

4 eooperation aood Situst

5 Decisien Sure deris

& Owerlap 1/2 partizl lappia

. bar

~ mbar
w

A 15 Cell 1 dilf. press

A* 16 Cell 1input [.-.e) dplmoll
17 act dpl offsst 0.00 mbar  akiDp10ifs

At 22 (Cell 2 dilf. press

0.00 mbar  dpdm
A* 23 Cell 2input {....) dp2moll
24 set. dp2 offset 0.00 mbar  AKIOP2ONS

A* 29 Cell 3 dilf. press 0.00 mbar  dp3m

A* 30 Cell 3 input [ 99| dp3moill
] 31 ack dp3 effset 0.00 mibar  akiDp30ITs

. dosminp
LT ET
-—m--

o Mean far DSMG u.DD mbar  dpEmiy

o 3? Current stabus Stop dpCEstt

5] 3B DSIG status Stop dpEstt

D_!!-L.had range 0.00 mbar dpMb
Feemat  oe.of

i] 41 Min. drag indicatar 0.00 mbar  dpMn

o 42 Mex. drag indicator 0.00 mbar  dpbx

i} 43 Current gradient 0.00 mbar/s dpGdt

x] 44 Secand mean 0.00 mbar  dpSnviw

o 45 Minute mean 0.00 mbar  dpMmiw

o 46 Hourly mean 0.00 mbar  doHmiw

o AT Ongaing mesn 0.00 mbar  daCErmiw

x] 4B Standard deviation 0.00 mbar  dpStab

o 49 Revision mean 0.00 mbar dpRmiw

i] 50 ack dp-digital 0.00 mbar  dphgi

[u] 51 digital - Bnalog 0.00 rmbar  digMindns

(& ] HART-corraction 0.00 mbar

B¢ 5 Mepemaneor [ Jm oz
P eee—
o Ee—
B —

[ Enter ][ Cancel || Load defavis || Refrech |

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 V 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:

APO1 to APO7 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.

* |n 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).

The lower limit and thus the minimum flow rate Qb 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. Qb 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 assignmentto currentinputl, 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 NDOQ9 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 GHO6 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.

GV Q . [.
Access Line Designation Value Unit Variable
A 1 Qm flow rate 0.00 m3/h gbWa
A* 2 diff.pressure 0.000 mbar do 257
AF 3 Reynolds number 0 Re
A * 4  Diameter ratic 0.000000 beta
A 5  Expansion factor 0.000000 epsilon
A &  wvel.of.approach 0.000000 edin
AF 7  Coef. of discharge 0.000000 cdin
AF 8  flow coefficient 0.000000 alpha
9 Pressure loss 0.000 mbar omega
--—m- Serial namber ofthe

method of eale. 1505167 (2003) v orifice meter

Iterations L] iter
D 15 wvolume slice 000000 M3 wgZvkMng
D 16 time slice 0.000000 wglZvk

| Enter || Cancal || Load defaults || Rafrech |

Figure 186: Menu GV Orifice

Corner, flange or D-D/2 can be selected for coordinate GV10 tapping. In
GV11 method of calc., all various data is based on ISO5167 the last is from the
2003. The serial number of the orifice meter should be entered in GV12.

GW Extremal values for expanded type plate

Access Line Designation Value Unit Variable

B 1 CatDp-max 0000000 CdExpMx
o 2 Re at Dp-max o BeExphx
o 3 Qe at Dp-miax 46857.1 kW  OQeExpMx
D 4 Oms at Dp-max 35000.00 ka/h OmExpMx
D 5 On at Dp-max  5099.82 m3/h OnExpM:x
D 6 Om at Dp-max  1000.000 m3/h QuExpM:x
o 11 C at Dp-min 0.000000 CdExpMn
o] 12 Re at Dp-min o EsExpMn
D 12 Qe at Dp-min 0.0 kW QeExpMn
o 14 ©Qms at Dp-min 0.00 kg/h QmExpMn
5] 15  OQn at Dp-min 0.00 m3/h OnExpMn
D 16 Om at Dp-min 0.000 m3/h QuExpMn

Refresh

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. GWO01 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 Variabla
AE 1 Correct. factor 0.000000 ERau
5] 2 Friction factor 0. 000000 lambd

3 Friction fct. ref. 0.000000 lambdS
--—m--
E* 5 Equiv. Roughness 1150 | mm ceqiuy
n] & Roughniess 0,000000 mm a3
D r Lower margin 0.000000 mm caMin
D B Upper margin 0.000000 mm raMax
5] 9 Correction Switched off raState

| Enter || Cancal || Load defauts || 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 GXO05 is considered according to GOST (see below).

GY A I . [ - [. I

Access Line Designation Value Unit Variable

AF 1 Correct. factor 0.000000 KEIK

o 2 Life time 0.000000 Years rElKa
Omgaoing radius 0000000 mm rElKk

--_—--
O s [
00 10 B et o0 PN

00 70 efavaiie 00000

| Enter || Cancel || Load defauhts || 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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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.

Designation Value 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 0.0:00000

c 0.0:00000

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 COz,
N2 and Hz in the gas composition. The gas components are specified in "BA Compo-
nents mode".

7.1.1 BA Components mode
BA Components mode

Access Line Designation Valua Unit Variable

AF 7 Unnorm. sum 99,9999 mola% KnzSum

o 8 Component arror 00000000 hex kompoErr

o 9 Evaluation Okay kompoState
T 40 Nerm. fslerance | |[100.00 % sumZulabe

E* i1 Salancamethod  [wslbsbes V] | bslnce

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

Figure 191: Menu BA Component mode

The following are available as setting values for the 4 default values:
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CO2

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
, lioxid

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 coZBtr
- B 5  Default [0.9960 | mole®e  cozva
B &  Lower wamming limit |U 0000 | mole% co2WGwu
7  Upper warning limit |2ﬂ (000 | mole% coZWGwo

S e [ o

D 20 Timeout 3600 s Co2Tohh
D 21 Base value 0.9560 mole% coZ0rg

D 22 Mean for DSFG 0.9560 mole®% coZEmiw
D 23  Mass fraction 2.6136 weight¥% GewpCo2
D 24  Wolume fraction 0.9921 vol% VolpCo2
D 27 Current status Fixed value co2CEstt
D 28 DSFG status Fixed value coZEstt

D 29 Used range 25.0000 mole%: coZMb

D 31 Min. drag indicator 0.9560 mola®% coZMn

D 32 Max. drag indicator 25.9960 mole% coZMx

D 33 Current gradient 0.0000 mola%/s co2Gdt

D 34 Second mean 0.9960 mole% coZSmiw
(8] 353  Minute mean 0.9560 mole% coZMmiw
D 36 Hourly mean 0.99650 mola% coZHmiw
(8] 37  Ongoing mean 0.9960 mole% co2CEmiw
D Standard deviation 0.0000 mole% co2StAb

--_ILI--
D poe—
D —T—

--—Iwmﬂ I--

(8] Funning tim=out

D 44  Unnorm.mel.fraction
(] 47  Rewvision mean
D
D

48  retain value

co2Tofct
0.9550 mule% coZUnmm
0.9960 mole?: coZBmivw
0.9960 mola% coZlW
1.0651 mole% coZTmiw

| Entar || Canecsl || 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 Dresignation Value Unit  Variable
AF 1 Norm.mel.fraction 095.1156 mole%% meth

AF 3  Cur.meas.cond. Default methBtr

B 5  Default [95.1155 | mole%:  methvg

B & Lower warning limit |?|:I.D[|CII:I | mole% methWGwu
B 7 Upper warning limit |1|]U.|]CIIJU | mole%% methWGwo
o 21 Base value 95.1156 mole% methOrg

D 23  Mass fraction 90,9831 weight® GewpMath
o 24  Volume fraction 35.1576 vol% VolpMeth

o Second mean 95.1156 mole% methSmiw

NN 550 e Ve 500 moleh mettrhs
P 0 2 oo -

44  Unnorm.mel.fraction 95.1155 mole% methUnrm
D 47 Revision mean 95.1156 mole% methRmiw
48 retain value 95,1156 mole% methLW

| Enter || Canesl || 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 COz2, 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.

264

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)
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AD Superior calorific value

i lorific val

Access Line Designation Value Unit  Variable
AF 1 Measured value 'R ]BB kwh/m3 ho
AF 2 Input value -> EFO01 hooll

--—w-—
G* 4 wume  kWh/m3  hoom

B 5  Default [11.250 | kwhim2  hovg
B & Lower warning limit |8 000 | kWh/m2 hoWGwu
7 Upper warning limit |'|4 000 | kwh/m2 hoWGwo

5.188 kWh/m3 hoOrg
59.188 kWwh/m3 hoEmiw
Fixed value hoCEstt
Fixed value
2.062 kWwh/m32

n] 31  Min. drag indicator 9.128 kwh/m2 hoMn

D 32  Max. drag indicator 11.250 kWh/m3 hobx

n] 32  Current gradient 0.000 kWh/m3/s hoGdt

D 34 Second mean 5.188 kWwh/m3 hoSmiw
D 33  Minute mean 5.188 kwh/m3 hoMmiw
n] 36 Hourly mean 59.188 kWh/m2 hoHmiw
u] 37 Ongoing mean 5.188 kWwh/m3 hoCEmiw
D Standard deviation 0.000 kWh/m3

PO b
T o
N ] A S 0
T e 00

43  FRunning timeout Os hoToAct
44  Helding value 11.250 kWh/m2 hoHale

I 0 s e [lowh/m3  hoeruef
% 0300 [lowh/m3  hottorrzul

47 Revision mean 5.188 kWwh/m3 hoRmiw
retain value 5.188 kWwh/m3 holw
Daily mean 10,957 kWh/m3 hoTmiw

B
W

EIIIIIU D DI

|| Cancel || Load defaults || Refresh |

Figure 194: Menu AD Superior calorific value
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ADO2: An arrow after the input value indicates the origin of the value — in this case,
from the default of ADO5, because the operating mode is set to "default”. A different
operating mode can be selected in ADO3 (e.g. from default, DSfG, RMG bus, lin. fre-
qguency 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.

-

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

Access Line Designation Value Unit  Variable
AF 1 Measured value 0.75651 ka/m3 rhon

2 Input value -> AEOS 0.75651 kg/m2 rhondll

et ~]  rhonMod 267
~ kg/m3  chorom S

Default 0.75651 kg/m32 rhonVa
Lower warning limit ﬂﬁﬂl]ﬂl] kg/m3 rhonWGwu

Upper warning limit |1.00000 kg/m3 rhonWGwo

G |
C— |

a— |
[oFF v/ N e
—
—

o oo m m m =
#

23  Timeout 3600 s rhonTohsx
24 Base value 0.75651 kg/m2 rhonCrg
25  Mean for DSFG 0.75651 kg/m3 rhonEmiw
a* 26 2nd input value {__ __] rhonQli2
D 27  Current status Fixed value rhonCEstt
D 28 DSfG status Fixed value rhonEstt
- Used area 1.00000 kg/m32 rhonMb
- Fomat  %%.5f  chonfm
Min. drag indicator 0.75651 kg/m3 rhonMn
32 Max. drag indicator 1.75651 kg/m3 rhonMx
33  Current gradient 0.00000 kg/m3/s chonGdt
34 Second mean 0.75651 kg/m3 rhonSmiw
33  Minute mean 0.75651 kg/m3 rhonMmiw
36 Hourly mean 0.75651 kg/m3 rhonHmiw
37 ©Ongoing mean 0.75651 kg/m3 rhonCEmiw

Standard deviation 0.00000 kg/m3 rhonStAb

o | |

43 Running timeout rhonTosct
44 Holding valus 0.75651 lngfmS rhonHalte

|

47 Revision mean 0.75651 kg/m3 rchonRmivw
48  retain value 0.75651 kg/m3 rhonlW
49  Daily mean 0.76013 kg/m3 rhonTmiw

IIIUGGIIUUIIIIUUUDUUUU

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

Access Line Designation Value Unit

Lo e e I e e v e e e o R e

Figure 197: Menu LU Quantity weighted average values

1

[=-BNCNRY. T, T U X

11
12

Refrash

LU Quantity weighted average values
: ighted I

Variable
Hs run. hour 11.250 kWh/m3 hoCH Miw
sd run. hour 0.75651 kg/fm3 rhonCHMiw
den rum. 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 0.75651 kg/m3 rhonCDMiw
den rum. day 35.000 kg/m3 rhobCDOMiw

Hs last day 10.957 kWh/m3 holDMiwr
sd last day  0.76013 kg/m3  rhonlDMiw
den last day  35.000 kg/m3 rhobLDMiw

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

mass quantity

volume at base conditions quantity

volume at measurement conditions quantity

volume at base 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 Variabla
AF 1 Measured value 0.5549 dv

A 2 Input value -= AFOS 0.5549 dwoll
E* 3  Operating mode | Defzult | dvMod

B 5 Default 05543 | dviig

B &  Lower waming limit |0.5000 | dvWGwy
B 7 Upper warning limit |'|.DCIC'|:I | dvWGwo
= n IS PSS PR ln cnnn 1 dmam

Figure 198: Menu AF Relative density

The density of air is set to the value dv = 1 for the density ratio. Light gases (such as
H2 [dv = 0.07], methane [dv = 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.

7.25  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 Al Temperature for VOS correction

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.
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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.

7.2.9  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 y:
_ <6T>
u= ap

isentropic
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The Joule-Thomson coefficient gy 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 g 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.

CA Overview (Analysis function key)

CA Analysis function |

Designation Value

AGA B S2DC

3.0938

K 0.95175
z 0.985229
Zb 0.9537457
coz 0.3360
HZ2 1.0000
M2 0.2588
CH4 95.1156
C2ZHE 1.7928
C3HE 0.4482
MN-C4 0.059%&
I-C4 0.059%&
MN-C5 0.025%9
I-C5 0.0458
Ce 0.0a57
C7 0.0000
] 0.0000
Co 0.0000
Ci0 0.0000
HzZ5 0.0000
H20 0.0000
He 0.0000
o2 0.0000
co 0.0000
Ar 0.0000

Refresh

Unit Column

mole%s
micle®s
micle%s
micle®s
micle®s
mole%s
mole%s
mole%s
micle®s
mole%s
micle®s
mole%s
micle®s
mole%s
mole%s
mole%s
micle®s
micle®s
micle®s
micle®s

mole%s

cC
CB
CH

CN

K coefficient

Jump target

Conversion factor

AGA 8 9Z2DC

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 —
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 undimensional 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 -= CE0OZ  5.0998 Zu

AF 3 Conv.fact.(P. T K) 5.0998 Zzahl

AF 4  C.fact(R.5d} 46.2651 Zwert

e* 8 Fomat  %.af  zuEm

o -Mln drag indicator 0. BIBU-ZuMn

o 32  Max. drag indicator 5.3584 ZuMsx

o 34 Second mean 5.0938 ZuSmiw

D 33  Minute mean 5.0958 ZuMmine

D 36 Hourly mean 5.0952 ZuHrmir

o 38 Standard deviation 0.0000 Zustab

D E Revision mean 3.0958 -Zu Burmiw

F 61 Conversionfactor ~  5.09%82  fZu
Refrash

Figure 200: CB Status coefficient

the gas volume at measurement conditions.

in this case, AGA 8 92DC
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7.3.3 CC Calculation of K coefficient
Access Line  Designation Value
A 1 K coefficient 0.99175
A * 2  Compr.factor(M) 0.989229
AF 3 Compr.factor(B) 0.997457
A* 4  RKSAT.p)

IIIDDDDDDUDmUDDDm

AGA control [Boundless |

AGA range POQG p<10Mpa
GQ1,/2 calculation AGA 8 92DC
Propane-Critarion complied
Butane+-Criterion complied

G48€ Msg. active

EOS-algorithm 3

Min. drag indicator 093566
Max. drag indicator 1.00059
Second mean 0.99175
Minute mean 0.99175
Hourly mean 0.99175
Standard deviation 0.00000
Revision mean 0.99175

i

|| Cancal || Load defaulis || Refresh |

Unit Variable
kzl
ZBalr

ZMorm

3.858 ko/m3 hoalc

lkezISmive
lezlMimiier

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. methode.

There are several options available to choose from here:

o K constant
« 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.

« GERGS88S
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e GERG 88 S setB

e« GERG88SsetC

e AGAS8 Gross Meth.1
e AGAS8 Gross Meth.2
e AGANXI19L

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 (Hz) 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 (COz), 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 Hz cannot be disregarded (Hz > 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 measurements is more precise, but a new measurement
is only provided approximately every 5 minutes. By contrast, the less exact correla-
tion can generate new measurements each second. If a changeover from the GC
main measurement to the correlative comparison device takes place during a new
measurement value determination, the method of the K coefficient calculation switch-
es 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).

e 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
D 0 10 0 12 0 65 MPa 217
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-%
(6{0) 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-%
I-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
AGAB8<>range" can be set (for this purpose, see the parameter gasCitrl). 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 ECO04).

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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7.3.4 GERG 88 S
CD GERG equation of state
Access Line Designation Value Unit
A 1 K coefficient 0.99157
A* 2  Compr.factor(M) 0.989008
AF 3  Compr.factor{B) 0.997413
AF 4 R{K.5d,T.p) 3.859 kg/mz
o J Percentage error 0.01789 %
D & Consistency check Oleay
E* 7 Limit mode
E* 8 Limits
AF 9  Input values Hs,5d,C02,H2
o 12 rd for GERG 0.5831
o 13 Hs for GERG 40.500 M1/m3
D 14 Mod.gas iterations [
o] 15 P{Bliterations 1
D 16 P[Mjiterations i
o 17 Molar mass
5] 12 Hydrocarbon GERG 97.6618 mol=%
o 1% N2 GERG 0.2458 mole%
o 20 CO2 GERG 0.9960 mole%
o 21 H2Z GERG 1.0000 mole%e
o 22 CO GERG 0.0364 mole%e
D 23 Hs hydrocarbon 923,90 kK)fmaole

| Enter || Cancel || Load defauhts || Refresh |

Figure 202: Menu CD GERG 88 S

Variable
KPgerg
ZBgerg
ZMgerg
EBgerg
PFgerg
gerglonsis
gergErrMod
gergRange
gergArgs
dvGerg
HoGerg
Glter
PIter®
PlterB

16.9126 kg/kmole molMGearg

graFitch
grgFitn2
grgFitco?
graFith2
grgFitco
hGergTheo

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 CDO08 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 0.55t0 0.8
Hs of 30 to 45 MJ/m3
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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/m3
CO2 of 0 to 30 Mol%
H2 of 0 to 10 Mol%

"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 KPagroxlL
A* 2  Compr.factor(M) 0.9839006 ZBagnxl
AF 3 Compr.factor{B) 0.997439 ZNagnxl
AF 4  R{KS5d4,T.p) 3.859 lg/m3 EBagnxl
D ¥ Percentage error 0.02073 %% PFagn=xL

o & Consistency check Oleay aganxState
E 7 Tau-calculation tzulalc
E* 8 HNZrichgas grubengas
E* 9  with Rd factor mitdwf

E* 10 Rd source [From stand.dens. | dvSrc

| Enter || Canceal || Load defauhs || 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, CE08 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
AF 1 K coefficient 0.99175
AF 2  Compr.factor{M) 0.989229
AF 3  Compr.factor{B} 0.997457
A* 4  R{K:SdT.p) 3.858 kg/ma
o I Percentage error 0.00000 %o
o & Consistency check Okay
A 7 Calc.std.density 0.75017 kg/m3
A* 8 Calc.density 3.826 kg/m3
n] 9 High-temp. param. 0,000
n] 10  Quadrupol param. 0.006872
o 11  Orientation param. 0.003316
o 12 Energy parameter 157.9608 K
D Size parameter

D 095850 m3/kmole SizePar

Variable

PagalSdc
ZBagaBdc
ZM=gadde
EBagaddc
PFagaSdc
agaddcState
rhonfgaSdc
rhol Bdc
HiTempPar
QuadruPar
OnentPar
EnergyPar

--—m——

£+ 16 Neopentanesssignm.[lpermie V] neoozuord

| Enter || Cancel || Load defaults || 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
ES LT Selindustrigases | [CH4 VI fechges
E= |2 Abethergas | |[22769 | tos0
E= |3 |Sethergas | [0.07855 | I B

T —
E% 50 betherges oo |l —

283

--—m--

| Enter || Cancel || Load defaults || 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
+-Distributi

Access Line Designation Value Unit Variable

--__--

Weight hexanes 100.00 % partHexa
--_|m—|--
E* 4 Weightoctane (000 s pasoo

% partDec

A* 17 N2 0.2988 mole3t aganz
A i8  CozZ 0.9960 male®: ag8CoZ
A 13 HZs 0.0000 mole%: 2g8HZS
AF 20 HZOD 0.0000 mole%: 2g2H20
AF 21 Helium 0.0000 maole®t ag8He
A* 22 Methane 95.1156 mole% agEMeth
AF 22 Ethane 1.7928 mole%: agSEth
A 24 Propane 0.4482 mole¥: agBProp
AF 25 MN-butane 0.0996 maole®t agBMBuE
AF 26 I-butane 0.0996 mal=%: ag8IBut
A* 27 H-pentane 0.0299 mol=%: ag2NPen
A F 28 I-pentane 0.0498 mole%: agS8IPen
A 29 Hexane 0.0697 mole%: ag8Hex
AF 320 Heptane 0.0000 mole%: agSHept
AF 31 Octane 0.0000 mole%: ag80ct
A ¥ 32 Meonane 0.0000 mole%: agEhon
A F 32 Decane 0.0000 mole%: agShec
A 34 02 0.0000 mole%: ag302
AF 35 CO 0.0000 mole®: 2g8Co
AF 36 HZ 1.0000 mole%: ag8HZ
A* 37 Argon 0.0000 mole®: 2g284rg

| Emter || Cancel || Load defautts || Rafresh |

Figure 206: Menu CN C6+ -Distribution

CNOL1 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 CNO6. When "no

distribution takes place.

" is the setting, no

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
=
=
B
=

=]

m o o © 00000000 0Qo0o0g

=

1

L¥e e T A = T L |

I N T o T~ o o ]
(=TT R R« Y RN R A

P
[

22

Designation Value Unit Variable
Standard density 0.75020 kg/m3 rhon6976
Relative density 0.5802 dv6976

Sup.calorific.val.
Inf. calor. value
Wobbe superior
Wobbe inferior
Hs->Hs(Tc25ThO)
Sd->Sd(Th0)
rd->rd(Tb0O)

Hi/Hs

Molar sup.cal.val.
Melar inf.cal.val.
Spec. gas constant
compressibility
Methane number
Methane no. range
Sd dev. to ISO

Hs dev. to ISO

11.175 kWh/m3 ho6976
10.079 kwh/m3 hu6976
14.6702 kWh/m3 wo6276
13.2316 kWh/m3 wu6976

1.0000
1.0000
1.0000
0.9019
899.374 kl/mole
811.183 k)/mole
0.495747 k1/kgk
0.997425
0.000
Invalid
0.00 %
0.00 %

Sd max.allowed.Dev. |1.IJCI

|”a"'o

Hs max.allowed.Dev. |1.DCI

|”r"o

GQ control No W
1S06976 Revision 2005 v

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

hofiso
rmfiso
dvfiso
hudho
homol
humol
speziGask
cf6976
MZRg
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 (DAO1), sup. calorific value (DAOQ3), 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 ISO20765-

1:2005
Access Line Designation Value Unit Variable
D 1 Internal energy -160.201 kIfkg InErg
D 2 Free enargy 59.963 kifkg FErErg
D 3 Enthalpy -16.438 kdfkg enthl
D 4 Free anthalpy 203.726 kifkg Frenthl
D 5 Entropy -0.7510 k1fkgk Entropie
D [ Cv meas.cond. 1.6679 k) kgk CWMixB
D 7 Cp meas.cond. 2.1920 k)fkgk CPMixB
D g Isentr.exp.(M) 1.20006 Kappalb
D k| Calc.VOS(M) 432.3mfs wvosAgaB
D 10  Joule-Thomson(M) 4,68%95 K/MPa jikE2
D il Cwv base cond. 1.6202 k1fkgk CWMixM
D i2 Cp base cond. 2.1220 kIflegk CPMixM
D i3 Isentr.exp.(B} 1.20641 Kappah
D 14 Cale.vos(B) 420.1 mfs  wvosAgaN
D 15  Joule-Thomson(B) 5.45794 K/MPa jtkM
E* 16 Standard for SOS ||15020765-1:2005 | 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 - EN09 - 2020, January 23rd



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

¢ Malfunctions of the ultrasonic gas meter can be recognized.

DB 16 defines how the velocity of speed is calculated from a given gas composition;
the following options are available: 1ISO20765-1:2005, GOST 8.662-2009 or AGA 10.

7.4.3 DC Transport phenomena
DC Transport phenomena
Access Line Designation Value
D i Dhyn.viscosity[M) 11.8273 uPas
D a Dyn.viscosity[B) 10.2713 uPas
D 3 Kin.viscosity[M) 0.0024 stokes
D 4 Kin.viscosity[B) 0.1358 stokes
D 7 Molar mass
E* 9 Database JSKV plus W

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

Variable
EiaBISKY
EtaNISEN
kinVskB
kinVskM

16.7717 kgflemole MISKEW

jskwMod

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
vV =—
p
7.4.4 DD Critical values
Access Line Designation Value Unit Variable
C 1 Temperature 193.68 K TcISENW
] 2 Volume 0,1002 Ymole ¥oISKY
C 3 Pressure 4.60064 MPa PclSEN
C 4 Crensity 167.37013 kg/m3 RhoclSKW
D =5 Viscosity 12.3907 uPas EtaclSEW
L G Compr.factor 0.28628 =t b5 AT
Refrash

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

[: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 0.0199 Stoech O

D 5 Stoichiom.frac. S 0.0000 Stoech S

D [ Stoichiom.frac. He  0.0000 Stoech He

D 7 Stoichiom.frac. Ar 0.0000 Stoech Ar

D . Maolar mass 16.7717 kg/kmole molMAgaBdc

] 5 Reactive part C 1.0166 reaktiv C

C 10 Reactive part H 4.0073 reaktiv H

] 11  H/C-ratio 3.9419 HdCratio

] 12 approx octane no. 135.2 OFapx

] 12 approx methane mo.  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 E I I ]

Access Line  Designation Value Unit Variable

D 1 H20 per kWh (Hs) 0.1445 kg/kWh chiEHZ0
D 2 CO2 per kwh (Hs) 0.1808 ko/kWh chiECO2
D 3 H20 per kWh [Hi) 0.1602 kg/lkWh chiHHZO 289
D 4 CO2 per kwh (Hi) 0.2005 ka/kWh chiHCOZ
D 5 CO2 emissionfactor 55.69 t CO2/T] sp=CO2Emf
D 10 CO2 emission 0.00 kg/h Do -
5] i1  combust. air dry 0.00 kg/h Oairl
5] 12  combust. air hum. 0.00 kg/h QairH
Rafresh

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

CHs4+ 202 —» 2 Hz20 + CO2 + 802.4 kJ mol*?

The calculated share of water / kWh is indicated in DF0O1 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 DFO5).
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7.4.7

DJ Exhaust summary

DJ exhaust summary

Access Line

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 chiMCOZ2
0.0037 kg/m3 chiMM2
0.0000 kg/m3 chiMS02
0.0000 kg/m2 chiMHe
0.0000 kg/m3 chiMAr
2.8890 kg/m3 chivo2

Ajr ratio [1.1015
Saturation vapor P
Ambisnt temp. |2ﬂ|]".']

Ambient pressure |1ﬂ15.[.'{l

Rel. air humidity |2{||]{l

| lambda
23,3557 hPa  pVapor
[ec  tEnwi
|hPa  pair
|'“.|'E| relHumi

02 from air

M2 from air

CO2 from air

Ar from air

H20 from air

C02 exhaust fume
M2 exhaust fume
Ar exhaust fumea
H20 exhaust fume
502 exhaust fume
He exhaust fume
02 exhaust fuma
Air consump. dry
Air consump. hum

3.1822 kg/m3 chiTo2
10,3882 kg/m3 chiTNZ
0.006% kg/m3 chiTCO2
0.1737 ka/m3 chiTAr
0.0355 kg/m3 chiTH20
2.0277 ka/m3 chiACO2
10,3919 kg/m3 chiANZ
0.1737 ka/m3 chifAr
1.6541 kg/m3 chifAHZOD
0.0000 kg/m3 chiASO2
0.0000 kg/m3 chifHe
0.2932 kg/m3 chiAC2
13.7510 kg/m3 chiDair
13.7905 kg/m3 chiHair

o000 00O oooQD@m@mmpmEQ0o0oooaoo

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

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 [

(CHa, C2He, N2, CO2, etc.) | |_______|
O2|(min)

Air T

Combustion

N2, He, Ar, etc.

(N2, COz2, Oz, Ar, H20)

v

COg2, H20, SO2

N2, CO2, Ar,
H20, O2 (over)

Figure 214: Combustion of natural gas with air

DJO1 to DJO6 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
. F ext [

Access Line Designation Value Unit Variable

C 1 CO2 humid 8.8203 mole% EFco2
C 2 M2 humid 71.0155 mole% EFn2
] 3 Ar humid 0.8326 mole% EFar
] 4  Vapor 17.5773 mole% EFh2o
0] 3 502 humid 0.0000 mole%: EFso2
O & He humid 0.0000 mole%: EFhe
L K 02 humid 1.7543 mole% EFo2
L 10 CO2 dry 10.7012 mole% ETco2
D 11 M2 dry 86.1601 mola% ETn2
] 12 Ardry 1.0101 mole% ETar
D 13 502 dry 0.0000 mole% ETsoZ
] 14 Hedry 0.0000 mole%: EThe
o] 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 COz 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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7.4.9 DG Correction of velocity of sound
: f velocity of |

Access Line Designation Value Unit Variable
AE 1 Rho corrected 35.0000 kg/m32 wskrik

A% 2  Corrfactor RHO 1.00000 wskrG 203
A* 3 CurrentlL 59.3500 wskrl

S 5100 VO Saireavatie] i bass concivons ] I VSkiicazn

E= | B 1 Ewith cn, meas. | [52.3500 | v —_—
ESI| 70 Ewithienbesa (s 500 ][R BT

EX 1B emcelibgas et |mis lees —
EX 5 calb temp. |[000 ¢ posal

AF 11  Rho for VOS corr. 350000 kg/m3 rbFueryskr -
a* 12 VOS for corr. 431.1000 m/s  cEueryskr
| Enter || Cancel || Load defaubs || 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 DGO08 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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7.4.10 DH Assessed analysis

DH Assessed analysis
Access Line Designation

i M2

2 co2

3 H25

4 H20

5 Helium

[ Mathane

7 Ethane

8 Propane

3 M-butane

10 I-butane

L v o+ e e e R e e o e o e e [ o o o e o [ e e e (e e i e e [ e i

11 M-pentane
12 I-pentans
13 Hexanes

14 Heptane
15 Octane

16 Monane

17 Decane

i 02

13 CO

20 H2

21 Meo-pentane
22 Ethene

23 Propesne
24  Argon

26  Assessment base |sd,Hs,C02 hd

0.584959
1031.42 Btu/ft3 h2Approx

27 rd for assessment
28  Hs for assessment

Value Unit Variable

0.2877 mole% apxM2
0.9960 mole% apxCoZ
0.0000 mole% apxH2ZS
0.0000 mole% apxH20
0.0000 mole% apxHe

96.15634 mole% apxMath

1.8711 mole® apxFth
0.3369 mole% apxProp
0.0608 mole% apxNBut
0.1022 mole% apxIBut
0.02%8 mole% apxhPen
0.02598 mole% apxIPen
0.1041 mole% apxHex
0.0147 mole% apxHept
0.0037 mole% apxOct
0.0000 mole% apxMNon
0.0000 mole% apxDec
0.0000 mole% apx02
0.0000 mole% apxCo
0.0000 mole% apxH2
0.0000 mole% apxNaop
0.0000 mole% apxFten
0.0000 mole% apxPpen
0.0000 mole% apxArg
approxMod
d2Approx

| Enter || Cancel || Load defaukts || 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:

Where

sd, Hs, CO:2
sd, Hs, COz2, N2
sd, CO2, N2
Hs, CO2, N2

sd -
Hs -

density at base conditions

Calorific value
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7.4.11 DI Adjustable extra base condition

DL A I. I I I I. .
Access Line Designation Value Unit Variable
D 1 Qx(TxPx) 0.00 m3/h Qex

D 2 xd(T=Px) 0.71682 kg/m3 Bax

B 3 ®d/S5d 0.947535 Zex

B 4 Sd/¥d 1.055370 LexPezi
E* 11 Tx 288.150 |k Tex

E* 12 Px 10.101325 |MPa  pex

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

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 gpalCf

D 4 relative density 0.5802 gpalv
Hafresh

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 Designation Value Unit Variable
E%* 1 Pbase selection PnWahl
E* 2  Th selection t_norm
E* 2 Tm selection 250 W th
A= 4  Press.at base cond. 1.01325 bar pHorm
AF 5 Temp.base Kalvin 273.15K TKMorm
AF & Temp.base Calsius 0.00 °C TCMorm
A E 8 Tm factor 1.0000 th falt
A= 9 rd factor 1.0000 dv fakt
A* 10 Stand.density air 1.292923 kg/m3 Eho Lu
s 11 CVD constant A 0.0033083 1/°C calDusA
=1 12 CVD constant B -3.775e-007 °C-2 calDusB
=1 13 CVD constant C -4,183E-012 °C-4 calDusC
w* 14 Gas constant |8.314~51{ID |_'I.|"rnrn|E*K rgas
W* 15 Molvol. ideal gas  [22.4140870 | Ymole vmildeal
W* 16 Avogadro constant |6.0221415 | 10~23/mole avogadro
b3 17 Device state Function tested myState
A * 1B Device family ERZ 2000-NG gerSerie
W= 1% Device type ERZ 2004 s gerArt
W F 20 CO2 emission Mo co2zwrk
W=* 21 Enab. methane no. MZRgMod
W o* 22 2nd basze condition |Mo W vxzwlk
B 23 Customers counters kndZwek
E* 24 Mode max load hblMode

| Enter || Cancel || Load defaubts || Refresh |

Figure 220: Menu EB Base values

In Germany, the base conditions EBO1 and EBO2 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 tak-
en 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 EBO3.
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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
) 1 Selacted table 1

T 2  Table selection | Table value 1 %

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

Unit Variable
actTab
tabCtrl

Figure 221: Menu EF Processing table values

EFO01 shows which gas property table (table value 1, 2, 3 or 4) was selected in EF02.
The tables contain default values for sd, Hs, CO2, 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 . lard density/ lorific val

Access Line Designation Valua Unit Variable
AF 1 5d connection Process gas kthPrfRn
A E 2 5d acceptance OFF ktkPrfRnSet

E* 3 SowceSdeomn. [OFF v lgopdRn
E* 4 SourceSdaccept[OFF  v|  lzobdfRnset

A F 5  Hs connection Process gas lthPriHo

AF [ Hs acceptance OFF ltkPriHoSet
E* 7 SowceMsconn. [CFF V] lgobdio
E* 8 SouwceMsaccept.[CFF  v]  lzoPrfHoset
T 9 Macalbtime [130 |min muaizeit

| Enter || Cancel || Load defauks || 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.
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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 BAO4 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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IG Imported gas quality via DSfG
I lity vi :

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 0.5549 DSiGdw

I & Carbon dioxide 0.9960 mola% DSfGco?
I 7 Mitrogen 0.2988 mole% DSFGn2

I 8  Hydrogen 0.0000 mole% DSfGh2

I 3 Methane 96.1155 mole% DSfGmeth
I 10 Helium 0.0000 mole% DSiGhe

I 11 Hexans+ 0.0697 mole% DSHShexa
I 12 Propane 0.4482 mole% DSFGprop
1 13 Propene 0.0000 mole® DSfGppen
I 14 I-butane 0.0996 mole% DSfGibut
I 15 M-butane 0.0996 mole® DSHSnbut
I 16 I-pentzne 0.0498 mole% DSfGipen
I 17 MN-pentane 0.0299 mole% DSfGnpen
I 18 Ethene 0.0000 mole% DSfGetan
I 19 Ethane 1.7928 mole% DSfGeth
I 20 Oxygen 0.0000 mole% DSAGo2

I 21 Carbon monoxide 0.0000 mole% DSHSco

I 22  Meo-pentane 0.0000 mola% DSHGneop
I 23 Argon 0.0000 mole% DSfGarg
I 24 Eit string 0000 hax bitsDisfg

I 25 Time stamp Do-MM-y Y hhimmess gcStamp

--—m-—

B Mazx. waiting time |5[| warteMax

B 2% Max. repetitions |3 | retryMax

I 40 Ord.Mo. analysis 0 onrPgc

I 41 Bit string GC 0000 hex statPgec

D 43 Cur. analysis of 0 aktAnabge
o] 44  MNext analysis 1 nextAinaPgc
D 45 GC1 condition Abszent statePgecl

D 45 GC2 condition Inactive statePge2
D 47 Waiting time Os wartefeit

Q 48  GQM1 ignore time [0 | min gbhilgn

Q GOMZ ignore time |Cl | min gbhZIgn
--—m . obhlonced
B8 51 VNG mode VNGmod

[ Enter |[ Cancal || Load defauks || Refresh |

Figure 223: Menu IG Imported gas quality via DSfG
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Coordinates 1G01 to IG08 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 DSIG telegram, it is identified as an "illogical" value set to "-1" and thus
marked as not provided.

301

The complete gas analysis in coordinates IG09 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 S
“-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 1G30 GQ1 address. Coordinate 1G32 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 1IG36 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 1G39 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 I1G 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 CO2. 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 Unit  Variable
L] 1 Trigger Weme a mib_duimimy
L] 2  Bitstring o mb_del
H 3 Calorific value 11.250 kWh/m3 mb_ho
L] 4 Relative density 05543 mb dy
L] 5 standard density 0.75651 kgym2 mb rhon
L] & ED2 09960 male® mb cold
L] 7 H2 0.0000 male®s mb b2
L] 8 N2 0_2988 male® mb_n?
L] | Methane: 96.1155 malet  mb_meath
L] 10  Ezhang 1.7928 male%s mb_sth
L] 11 Fropane 04482 mole®a mb_prop
H 12 N-butane 0.0996 male% mb_nbut
L 13 I-butane 0.0996 male% mb but
L] 14 N-pentane 00299 mole®a mb npen
L] 15 I-pentane 0.0428 male% mb lpen
- 16 Nea-pentane 0.0000 male® mb neop
L] 17 Hexane 00657 male®a mb_hexa
L 18 Heptanz 00000 male% mb_hept
L] 19 Ootane 0.0000 male%s mb_oct
L] 20  Morane 0.0000 male® mb_non
L] 21 Decane 0.0000 maieda mb_dec
L] 22 H2s 0.0000 male®s mb his
L] 23 H20 00000 male® mb bio
M 24 Hellum 0.0000 male% mb be
L] s D2 0.0000 male% mb o2
III 26 LD 0.0000 male% mb_co
L] 27 Ethene 0.0000 male® mb_sten
L] 28 Fropens 0_0000 male® mb_ppen
L 29 Argan 0.0000 male% mb_arg
L] 30 Id. GQ-source a mi il
- 31 main/backup a mb _pric
L] 3F GG type o mb_gbht
- 33 Ord.No Analysis a mb ard
L] 34 time stamp 15-08-2018 10:50:43 mb_fhme
L] 35 CRC12 protection a mb_creld
L] 36 roadway a mb_fw
L ar st L] mb_idList

Er oy mielmopsce [Fmimcmn] 1 masmn
A*  aF  better GG Main GQ mbHEG
A* 23  Artual valee CRC12

mb st

o
[ [
1 gl

B Mutime revisian

o 55  Main-GQ rating Uncertain bbbty

o 56 time since entry s HGBhTo

o 58  Time since Revis. os HGbhAey
B 59 GOM uncompl Msg. werne

L] &0 state of plpe clased a mb_plpefu
L] &1 Reserve GOM-Main a mb_rasvOl
L] 62 Reserve GOM-Main o m v
L] &3 Reserve GOM-Main o mb resy03
- &4 Reserve GOM-Main a mb_resys
L] 65 Reserve GOM-Main a mb_resyis
L] &6  Reserve GOM-Main o mb resvOE
L] &7 Reserve GOM-Main a mb_rasvO7
L] 68  Reserve GOM-Main o mb_resu0E
L] €9 Reserve GOM-Main a mb_resv0%
L] 70  Reserve GOM-Main o mb_resyl0
M 71  Reserve GGH-Main ] m w11
L] 72 Reserve GOM-Main o mb resvld
- 73 Reserve GOM-Main a mb resvild
L] 74 Reserve GOM-Main a mb_resyla
L] 75 Reserve GOM-Main o mb resvls

Enter |[ Concal |[ Load detauns | [ Ramesh

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 ] mbbdummmy
M 2 Bit strimg 6153 mbbdsi
1 3 Calorific value 11.250 kwh/m2 mbbho

M 4 Relative density 0.5549 mbbdy

M 5  standard density 0.75651 kg/m3 mbbrhon
il 6 Co2 0.9960 mole%:  mbboo2
ol ri H2 0.0000 mole®: mbbh2

M & N2 0.2988 mole®s  mbbn2

M 3 Methans 96.1155 mole%s  mbbmeth
M 10 Ethans 1.7928 mole% mbbeth
M il Propane 0.4482 mole¥ mbbprop
ol 12  N-butane 0.0996 mole®: mbbnbur
ol i3 I-butane 0.0996 mole®s  mbbibut
M i4 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%s  mbbhept
ol 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%s mbbh2s
M 23 H20 0.0000 mole%: mbbh2o
M 24 Helium 0.0000 mole¥ mbbhe

M 23 02 0.0000 mole®s mbbo2

M 26 CO 0.0000 mole%s mbboo

1 27 Ethene 0.0000 mole%: mbbeten
M 28 Propens 0.0000 mole%s mbbpoen
M 2% Argon 0.0000 mole%: mbbarg
M 30 Id. GQ-source ]

M 31 main/backup o

M 32 GO type (i}

M 33  Ord.Mo Analysis 1]

M 24 time stamp 15-05-2018 10:50:43

ol 323 (CRC12 protection o

M 36 roadway 1]

M 37  protected list 1]

A® 43 Actual value CRC12 o

E* 44 lallowedGol [0 ]

56  time since entry 0=
58 Time since Revis. 0=
&0 state of pipe dosad 1]
61 Reserve GQM-Ref
62 Reserve GQM-Ref
63 Reserve GOM-Ref
64  Reserve GOM-Ref
63 Reserve GOM-Ref
Reserve GOM-Ref
67 Reserve GQM-Ref
68 Reserve GQM-Ref
63 Reserve GQM-Ref
70 Reserve GOM-Ref
71 Reserve GQM-Ref
72 Reserve GQM-Ref
73 Reserve GQM-Ref
74 Reserve GQM-Ref
73 Reserve GQM-Ref

[ Enter | [ cancel | [ Load defautts || Refresh |

[}
D
D
]
M
M
]
]
]
M L1
M
M
M
M
M
M
M
M
M

(=N =JN == === = === =]

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.

305

7.6.4 IL Modbus Master GC1

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/m3 to MJ/m3,
"F7020*3.6" must be entered in coordinate ILO1.

es 1 G

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.
:F8264+F8290 .-

Distribution rules

It is possible tha a PGC does not output the components hexane, heptane, oc-
tane, nonane and decane individually, rather as the sum of hexane plus higher
alkanes, generally in register F8272. In this case, the sum is distributed accord-
ing to the 1/3 rule of the respective components: hexane, heptane, octane, ...
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)*F8272 .-
(27/121)*F8272.-
(9/121)*F8272.-

(3/121)*F8272.-
(1/121)*F8272.-
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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:

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 £xp2Diag2
D 30 Time stamp DD-MM-Y¥Y hh:mmiss mb2 stamp
D 21 Analyze counter o mb2AnaCnt
D 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 RMG I

Access Line  Designation Walue Unit  WVariable
A= 2 Interpretetion Substitute value rmobTyp
A* 3 Sup. calor. value 11.250 kWhym3 mghne
A* 4 Stenderd density 0.75651 ka/m3  rmabehon
A* 5 Reative gensity 0.5549 ey
A* &  Methane 06.1155 mole%  rmobmetn 309
A= 7  Bthan 1.7028 mole®  rmobeth
A= @  Propane 0.4482 mole  rmoboropn
A* 9 I-bulene 0.0996 mole%  rmobibut
A= 10 N-butane 0.0996 molete  rmgbabul
A= 11 [-pentans 0.0498 mole%:  mobigen
A* 12 HN-pentene 0.0299 mole%  mmobagen
A= 13 Heo-pentene 0.0000 melet:  rmobnecs
A® 14 Hewanet 0.0697 molens  mrgbhess
A* 15 Corban dinxide 0.0060 maolate  rmobend
A* 16 Mitregen 0.2088 molens  rmghad
A* 17 Heptane 0.0000 mole%  mgbhept
A* 18 Octane 0.0000 malate  rmoboct
A™ 19 Nanane 0.0000 malets  rmobaan
A* 20 Decens 0.0000 mole%%  mgbdec
A* 21 Owygen 0.0000 mole®  mmgha?
A= 22 Helium 0.0000 mole": mmobhe
A" 23 Hydrogen 0.0000 mole®  pmgbh2
A= 24 Argon 0.0000 melet:  rmobarg
A® 25 Hydrogen sulphide 0.0000 molens  pmgbhds
A= 26 Water 0.0000 mole®  mmabindo
A* 27 Cerbon monaxide 0.0000 melets  mmoben
A* 28 Ethene 0.0000 mole%  mgbeten
A* 29 Fropene 0.0000 mole%  mmgbapen
A 37 Current status Okay emghEer
A* 38 Timestamp DD-MM-YYYY hh:mm:ss mghStarmg
e gl Cak

Stream selection | BaStresm |
EE A S RS GE ] [ Stor o Foult [ [ S
B MG bus monitoring[50 | RETaCH
I Current strezm (] rngeStream
1 Current state Tnvwalicl cmgastal
I Current slatus Ckay rngaEr
1 50 GC kg He 0,000 kWWhyim3 empaha
1 51 GChg: sd 0.00000 kg3 rmgochon
1 52 GCig:rd 0.0000 emgady
1 53 GChg:CL 0.0000 mele¥%  rmaameth
1 54 GChg: C2 0.0000 mole  rmgaeth
I 55 @EChg:C3 0.0000 mele"  rmgoprap
1 56 GChg: 1-C4 0.0000 mole%  rmgoibut
1 57 GClhg: M-Ct 0.0000 mole%%  rmgonbut
1 58 GChg: I-CS 0.0000 melet%  rmgsien
I 50 GCIg: M-C5 0.0000 mole%  rmpanpen
1 60 G0 1kg: Mea<s 0.0000 mole  rmoaneso
1 61 GChg: C6+ 0.0000 mele  rmgohess
1 62 GChg: CO2 0.0000 mole%  rmgaea?
1 63 GChg: W2 0.0000 melet%  pmpon2
1 64 24K bg: C6 0.0000 mole%  rmaonhex
1 65 24K lg: C7 0.0000 mole%  rmgohept
1 66 24K lg: CB 0.0000 mele%  Fmaaoct
I 67 24K Lg: C3 0.0000 mole%  rmganon
1 68 24K Lg: C10 0.0000 mole"  rmgades
1 69 24K tg: 02 0.0000 mole%  pmgna?
I 70 24K Lg: He 0.0000 mele%  rmgohe
1 71 24K tg: HZ 0.0000 melet%  pmpah2
I 72 24K tg: Ar 0.0000 mole%  rmaoarg
I 73 24K Lg: HIS 0.0000 mole%  rmooh2s
1 74 24K tg: HZO 0.0000 mela%  rmashe
1 75 24K lg: CO 0.0000 mole%  mmgoen
I 76 24K lg: C2H4 0.0000 mele  rmgoeten
1 77 24K lg: CIHG 0.0000 mele%  pmpaonen
D 78 Time slamp 0s rmgastarmg
i 79 Counter af telagr. 0 emgaTaCat
[

Enter | [ Cancel || Load defaus || Refresh |

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 IHO3 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 IH44 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 IHO3 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

« 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).

e The PGC master sends a write request telegram as a broadcast every 30 sec-
onds to all computer slaves on the bus.

« 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 DSIG bus.

« 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.

 Itis 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:

COM 4 COM 3

Small
coding 311

plug ——
Large I:
coding

plug

Black
jumpers

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 8§ 1 Measurement variable 11.350 kWh/m3
A 8§ 2 Input value -> |HO3 11.350 kWh/m3

Es3 [rees Y -l
AE Standard density

A 8 1 Measurement variable 0.77068 kg/m3
A 8 2 Input value -> [H04 0.77068 kg/m3

.I RMG-Bus j

BA Component mode

Access Line Name allle 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 quaty| ° 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.

313

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 COMA4 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 8 1 Measurement variable 11.350 kWh/m3
A 8 2 Input value -> |HO3 11.350 kWh/m3
E 8§ 3 Operating mode | RMG-Bus ;|
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7.6.7

IP Modbus EGO Erdgas Ostschweiz

IP Modbus EGO Erdgas Ostschweiz

Access Line

=

(e L R
LU I« I ) R A VI N

[
(=1

- e ek
[ S}

O H
= -
o ;=]

17
Refresh

Designation Value Unit Variable

Counter Vb 76810 *100 m3 sgoin
Counter Vm 111118 m3 egovb
Counter energy 21792 MWh eqoE
Disturbent. Vb 45589 *100 m3 egoSin
Disturbent. Ym 7195 m3 egoSVh
Disturbent. enargy 5042 MWh eqoSE
Flow Qb 0.00 m3/h eqodn
Flow Qm 0.000 m3/h ego0b
Flow Qe 0.0 kW egole
Standard density 0.7565 ko/m3 egoRhon

Gross cal.val. 11.250 kWh/m2 egoHo

Hydrogen 1.000 mole% egoHZ2
Carbon dioxide 0.596 mole% egoCol
Oper. density 35.000 kg/m3 egoRhob
Abs. pressure 5.500 bar egolirka
Temperature 20,00 =C egoTemp
Alarm 0 eqoStat

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.

e 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, kWwh, m3/h, kW, kg/m3, mol.%, bar,

degrees Cel.).
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7 Parameter of the gas

EGO-specific Modbus registers are:

Register Bytes

2000

2002

2004

2006

2008

2010

2012
2014
2016
2018
2020
2022
2024
2026
2028
2030

2032

N A BMBDMDMDDDBDA B

Data type

unsigned integer
32-bit
unsigned integer
32-bit

unsigned integer
32-bit

unsigned integer
32-bit

unsigned integer
32-bit

unsigned integer
32-bit

float IEEE 754
float IEEE 754
float IEEE 754
float IEEE 754
float IEEE 754
float IEEE 754
float IEEE 754
float IEEE 754
float IEEE 754
float IEEE 754

unsigned integer
16-bit

Access Column Line Group

SNQPON-09S3

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 9E 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

0 00 00
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8 Overview: Coordinates

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.

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
D 6 Last hour Ve 0 m3 Iz5td vk
B 12  Last hour ¥m frac. .000000 m3 IrStd wu
A= 13 Last hour Vb frac. 000000 *100 m3 IrStd_vn
AF 14 Last hour E frac. 000000 MwWh IrStd =
D 15 Last hour M frac. 000000 *100 kg IrStd_m
D 16 Last hour Ve frac. .000000 m3 IrStd_ vk
D 22 HourVm 0 m3 czStd wu
AF 23 HourVb 0 *100 m3 czS5td 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
D 32 Hour ¥m fraction 000000 m3 crStd wu
AF 32 Hour Vb fraction 000000 *100 m3 crStd wn
AF 34 Hour E fraction 000000 MR crStd e
D 325 Hour M fraction 000000 *100 kg crStd m
D 36 Hour Ve fraction 000000 m3 crStd vk
Refresh

Figure 231: Menu LS Hourly quantities

Menus LQ Monthly quantities , LS Hourly quantities, LT Daily quantities and LU
guantity 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
1402 4 unsigned integer 32-bit R LS 3 Hourly quantities hours Vn
1404 4 unsigned integer 32-bit R LS 4 Hourly quantities hours E
1406 4 unsigned integer 32-bit R LS 5 Hourly quantities hours M
1408 4 unsigned integer 32-bit R LS 6 Hourly quantities hours Vbk

222 m3
2864 m3
34 MWh
7782 kg
222 m3
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1420 4 float IEEE 754
1422 4 float IEEE 754
1424 4 float IEEE 754
1426 4 float IEEE 754
1428 4 float IEEE 754

R LS 12 Hourly quantities hours Vb remainder
R LS 13 Hourly quantities hours Vn remainder
R LS 14 Hourly quantities hours E remainder
R LS 15 Hourly quantities hours M remainder
R LS 16 Hourly quantities hours Vbk remainder .

:345000 m3
842821 m3
378114 MWh
.075000 kg

345000 m3
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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.

318

8.2.1 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

[ Jlaa 22 lac |lap AE 2 i | A1 Jlas I
Llomor Jdda fems ko thon  Jldv B Jfhb  [fves  Jlvsb laerTeme ][t |
EJomo2 Jdreol fempol Jhool Jhonol 90l Jrhobol kb0l JEvesol Jsbol ool Jwerrempray B |
EI@__________I:IE

E—M@mm—m——mng
HWMMMMMMM%MMML
lm_________ [ k]

ldckenGwe | fempaGwo |hoaGwo |honAGus |dvaGwe |lthobAGwo |krbAGws |kvosaGuo vshaGwo [lvsnaGwe [ 5 ]
l__ [hoko  |fhonko |dwio  [rhobko |fechbi0 |lbveskn [vsbko [wsnko [ |aq
I___________I:Il

liac? |fempkz  |lhokz  [rhonie  [lduce  chobier  kohiwr bwoske [usbkz usoke | |
lm__________l:ll
falo mie [ ] 4]
[l mis
[ie]e mis
EL e I I I I I | I I I
l___________l:ll
Bofeweo [ T [ [Wesss [ [ T L kd
e me: [drckorr |fempkomr |fhokorr |[thonKorr |[dviorr |yskrbod |krhbKorr |fvoskorm |vsbKomr |vsnker |gerofis |y
2 me2 [driamGet |fempMGdt [hoMGdt |[rhonmGdt |[dvmGdt |rhobmGdt | krhbmGdt |[vosGde |vsbmedt |vsnmadt | |Ba
alomez || | l—l_ljll—lm I R R R .
E‘n m24 drkaOrg rhnn rhobOrg r|| |M [frsborg wsniDirg
@drkaEmiw _hnEmnnr rhnnErrlw uEmlw rhobEmiw ErllhErrlw &Emm wsbEmiw  |[wsnEmiw
ellomes [ | [isbabe |
Lll%"—f%ﬂiﬂﬂ"— ftrhbCEstt |fvosCEstt |[vshCEstt |
I_I:__E: krhbestt [fvosest [vsbest |
[dckemb  |tempmb  |homb  chonmb [lvmb | kehbtih  Jfvosmb  Jistmb |

locefom fempPon |bofon  Jrhonfrm  Jgvfrm  rhobrm |
@@—m—mw
@@I Inux honttx vt  Jrhobtix hchimx ]
[23]p_m33 rhonGdt  [[dvGdt  |rhobGdt
l_l:ﬂcaSmm ___l:vsmm hobSmiy
B5/omas Jlickommi |fempMmiv Jhotmiv Jrhontmiv vy |
B8 Jorionmi |femptimiv orimin |rhontim gvkimi
27 JdraCEmi tempCEmin|hoCEmiw |rhonCEmiw dvCEmin i
28] drkaStab |tempStAb |hoStab  |rhonStab |dvStab  |rhobStab

%E%
EE

|hoHalte  |rhonHakte |
[hopruef_|honPruef

[ 1 (= 1]

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

B
AR

CoOCOoOEmMEATMAMmTmMEIIBOM>E>
3 EEEEEEEZEEEEER

R0 -
»
m

TTMMMOCOC0G
»
m

Measured value
Ingut vakis
Operating mode
Lhnit

Default

Lovener warning Emil
upper warning limit
Lowar alarm limit
tipper alarm lanait
Coafficiant 0
Coasthicient 1
Coefficlent 2
Costhicient 7
LEuroe
Correction value
Max. gradisnt
Baye valug

Maar far GGEG
Currant status
DG aEstus

uUsed range
Format

Min. drag andicator
Mazx. dray ivdicabor
Current gradiant
Second maan
Minuts maan
Hourly maan
Omygrsing maan
Standard deviation
Ravishon imsaen
retain value

Draily rerman
Manula turer
Device type
Serial numbier
Measured value

gl v

Gas temperature

Aocuns Column Line

IBRBEEARRRRE

i

T ENS WAL N

Dusignation
Measured value

Ingul value
Operating mode
Uik

Dl ault

Lower warning Nmit
Uprer wearming limsit
Lower alarm limit
Uppar alarmm limil
Coefficient O

Mena

Mana
000000 bar
DLOGD0 bar
000000 bar
0u00000 bar
L0000 bar
Unlirmited
Unkienited
Unlimited
Unlienited
Mena
-5.00000 bar
o barfs

Discrate tavts
[hdcrats bats

Urslirnited
Undimnited
Uinalienibesed

enu

Mana

-50.00 °C
=60.00 5C
=60.00 5T
6000 °C
-60.00 °C
Unlimited

wvar. Unit see AB 4
war. Ln# sas AR 19
none OFF) Default) From gauge press.) Meas.v,=source v.) Pobpnom, Lst order; Polynom. 2nd order; Polynom. 3rd crdery 4-20mA co
nona bar; kohem?; pei; MPa; abm: kPa; boor; bara; Ba; hPa;
0000000 bar var. Unit see AB 4
GO, D000 bar var. Lnd ses AR 4
&00.00000 bar var. Unit see AB 4
§00,00000 bar var. Uni sea AB 4
60000000 bas var.  Ling sas Al &

Uinlimitad nona
Ualirmdted nane
wnlimated none
Walirmdted nane

nane OFF: Current 15 Cunrent 2: Curnent J; Carrent 4: Current 3 Current G Current 73 Current 0: Frequency 1s Frequency 2; Frequi
5.00000 bar  var. Und ses AB 4
100 barfs wEe LR Gas AIN &

war. Uni see AB 4

AR Lindt nas Al &

nome Oleay: Stop: Dwfault valos: Feosd valua: Holding valuas:

none Dkay; SEop; Default valus; Ficed valua; Holding valus;

War.  Undt sas AB 4

none %00 %17 8. 2: .91 %4 %.57; %60 %a; S%e; Wi

war. Unet see AL &

war.  Unifl sws AB 4

WAM Undt ses AL &

war. Undt ses AB 4

wAF. LR Gas AIN &

War. Undt sas AB 4

war. Unit ses AB 4

War Undt sas AB 4

war.  Undt ses AB 4

war. Undt see AH 4

war.  Unifl sws AB 4

Ui lirraitd naee

wnlimated none

U lirrsiftec mame
war. Untsss AB L
war.  Undl see AR 2

war.

var.

Undt see AL 4
Undt sww AC 15

none OFF; Default; FT100,500,1000; Meas.v.=source v.; Fohynom. 15t erders Polynom, 2nd erders Polynam, Jrd arden 4-Z0mA coeff; 0
weunm 5C; 9F; K *Ra;

000 °C  war.
S0.00 %C  var.
SO0 0 war.
0005 var
30,00 °C  wvar.

wnlimeted  none

L s AC 4
Unit see AC 4
Lind see AC 4
Unat see AL 4
Undl s AC 4

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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8.2.4 Documentation

Figure 236: Menu Documentation / Documentation

Documents that offer additional explanations for the specified points beyond the

manual.
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8.3 Parameterization

This menu has 4 submenus.

8.3.1 Parameterizing data

List of parameters

Identification

Wers.offic.kernel 1.7

Checks,offic.kernel 1732
Version application  1.7.0
Checks. application BEBE%
ersiom FC BIOS 2.008
Checks. FC BIOS JABS

FC-BIOS bootloader 1.03

kernel PicoMOD& W1.11
kernel CRC 81455247

kernzl bootloader 1.0

5VN revisions 1215 _1759_220
checksum parameter 30537

2013

Factory number 123435678590123456789
Hardware IO 10

MAC-address Ethl 00-05-51-05-1A-FC
MAC-addrass Eth2  00-00-00-00-00-00

Year of construct,

Measuring point Gasl p5
Cheimer Basitzer
Start-up 01-01-1970 01:00:00

AB Absolute pressure

Absolute pressure, operating mods
Absolute pressure, selection of unit
Absolute pressure, default value
Absolute pressure, lower warning limit
Absclute pressure, upper warning limit
Absclute pressure, lower alarm limit

L R R T T R R

Absolute pressure, upper alarm limit
10 Abzolute pressure, coefficient O
11 Abszolute pressure, coefficient 1
12 Abzolute pressure, coefficient 2
13 Abzolute pressure, coefficient 3

13 Abzolute pressure,
21 Absclute pressure,
22 Absolute pressure,
30 Abszolute pressure,

selection of input value
correction valua
maximum gradient
selection of format

Default
MPa
0.33000
0. 10000
1.00000
0.10000
1.00000
0

0

0

0

OFF
0.30000
10

9%, 5F

MPa
MPa
MPa
MPa
MPa

MPa
MPa/s

#H OH OB K K O OH OB OH OH#H

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, operating 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

13 Abzolute pressure, selection of input value

21 Absoclute pressure, correction valus

22 Absolute pressure, maximum gradient
50 Manufacturer of absclute pressure transmitter ROSEMOUNT

51 Device type, absolute pressure transmitter

Default
0.10000
100000
0

0

0

0

OFF
0.30000
10

305151CA2

52 Sarial number of absolute pressure transmitter 0

AC Gas temperature

2 Temperature,
&8 Temperature,
2 Temperature,
10 Temperature,
11 Temperature,
12 Temperature,
13 Temperature,
19 Temperature,
21 Temperature,
22 Temperature,
50 Manufacturer

operating mode

lower alarm limit
upper alarm limit
coefficient O

coefficient 1
coefficient 2

coefficient 3

selaction of input valus
corraction value
maximum gradient

of temperature transmitter

31 Device type, temperature transmitter

52 Serial number of temperature transmitter

AD Superior calorific value

OFF
0.00

10
ROSEMOUNT
PELOD

0

MPa
MPa

MPa

MPa/s

2 Superior calorific value,
8 Superior calorific value,
8  Superior calorific value,
10 Superior calorific value,
11 Superior calorific value,
12 Superior calorific value,
13 Superior calorific value,
13 Superior calorific value,
21 Superior calorific value,
22 Superior calorific value,

operating mode
loweer alarm limit
upper alarm limit
coefficient 0
coefficient 1
coefficient 2
coefficient 3

selection of input valus

correction valua
maximum gradient

45 Superior calorific value of test gas

46 Maximum permissible corraction value

50 Manufacturer of superior calorific valua transmitter
51 Device type, supearior calorific value transmitter

4-20mA lim.
7.000
14,000

(1]

(1]

(1]

[1]
Current 1
0.000

i0
11.061
0.300
RMG

GC

532 Serial number of superior calorific value transmitter O

# H OH OH OH K OH OH OH K OH OH O

kWh/m3
kWh/m3

lwWh/m3
kWh/m3/s
kWh/m3
kWh/m3

Figure 238: Menu Parameterization / Calibration data

The custody transfer parameters from all parameters are displayed here.

# O O W OH K W OH W R W O W
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8.3.3 Changes

zum Jingsten
Anderungen
10.01.80 02:27:23

(Meustart) E IA32 Media Accezz Control Ethernet ID Ethernet 2
324 Parameter ‘macAddrE2="00-03-51-00-00-00 nicht geladen

10.01.80 02:37:01

(MNeustart) E [A32 Media Accezz Control Ethernet ID Ethernet 2
Parameter ‘macAddrE2="00-03-51-00-00-0{ nicht geladen

10.01.80 02:38:21

(Browszer) Y FG43 Pri0e
Menu: ans > Kahbnerhilfe

10.01.80 02:41:02

(Browser) E IA32 Media Access Control Ethernet ID Ethernet 2
String: '00-05-31-00-00-00" = '00-05-51-05-9B-4A’

10.01.80 03:21:55

(Browser) E IA32 Media Access Control Ethernet ID Ethernet 2
String: '00-05-31-03-9B-4A" = "00-03-71-03-8B-4A

10.01.80 03:22:24

(Fertigmg) E N113 Messbereich
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

[Browser) B EEOL Spracheinstellung

Menu: deutsch -> englisch
26.09.18 14:24:26

[Browser) E IM30 Modbus Master 2 operating mede
Menu: OFF ->= Modbus-serial C&
[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 operating mode

Menu: OFF -> Modbus-serial C&
27.09.18 11:12:42

[Browser) E ADOZ Superior calorific value, cperating mode
Menu: Default -> 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

Tha sawing of all ERZ 2000 parsmatars om your 8C can take place by reading back tha | hem | ledged fila and save it under a ssgnificant nama.

Loading
Dwvenloading of all parameters from your PC ints the ERZ2000 can take place by filling out the complete path of the saved file (ERZ2000 has to be in Superuser-Made}
Durghssshen
here and than serd off
| ety
Upleading takes a ferr seconds (devnload-speed is faster). After uploading appears a table with all changed parameters. Flease notice the marked bnes and carry out the iInstnections,
Warning

Avoid to alter tha saved file, changig data can cauns damage of the syrtam. IF necesiary wis an aditor with berminal-fant and fallaw svactly the groen spatas. Always ue a3 an example an ariginal saved file. Da
net change the order of parameters. Co not change the notation of parameter names. Parameters in menus must have the s valus,

D st sand any files o angage TRZI000 seabers. The davice will nok sccapt thers dats. Tha device will nat accapt filas with mars than 50000 charscters and will stap uplaading immadiataly. Tn such & cans the
ERZ 2000 doas not take any care of vour browser or wour BC.

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 IERES | [10.000 | [10.000 | [10.000 | kwhimz
Standard density [0.75651  |[089690 | [omoooo | [o@oooo | [0@0000 | ka/mz
Relative density  [0.5549 | 05548 | [o5549 | [o5549 | [05549 |
Carbon dioxide  |0.9960 | [6-2000 | [1.0000 | [1.0000 | [1.0000 | mole%
Hydrogen [1-0000 |[0.0000 | [0.0000 | [0.0000 | [0.0000 | mole2s
Nitrogen [0.2988 |[10.0000 | [0.0000 | [0.0000 | [0.0000 | molesk
Methane 951155 w0000 | [1000000 | [100.0000 | [1000000 | moled:
Ethane [1.7928 | [0.0000 | [c.o000 | [0.0000 | [0.0000 | moale
Propane 04482 | [0.0000 | [0.0000 | [0.0000 | |0.0000 | mole%
N-butane [0.0996 |[0.0000 | [D.0000 | [0.0000 | [0.0000 | maleso
I-butane [0.0996 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | male%s
N-pentana [0.0259 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | malee
I-pentane [0.04g8 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | maled
Neo-pentane [0.0000 | [0.0000 | [c.o000 | [0.0000 | [0.0000 | moale
Hexane [0.0657 |[0.0000 | [0.0000 | [0.0000 | [0.0000 | maleso
Heptane [0-0000 |[0.0000 | [D.0000 | [0.0000 | [0.0000 | maleso
Dctane [0.0000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | molet
Monane [0.0000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | malee
Decane (00000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | maled
Hydrogen sulphide [0.0000 | [0.0000 | [c.o000 | [0.0000 | [0.0000 | moale
Water [0-0000 | [0-0000 | [0.0000 | [0.0000 | [0.0000 | males
Helium [0-0000 |[0.0000 | [0.0000 | [0.0000 | [0.0000 | maleso
Dxygen [0.0000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | male3s
Carbon monoxide [0.0000 | [0.0000 | [0.0000 | [0.0000 | [0.0000 | maled
Ethene 00000 | [0.0000 | [o.0000 | [0.0000 | [0.0000 | male
Propene (0.0000 ||0.0000 | [c.0000 | [0.0000 | [0.0000 | mole%
Argon [0-0000 |[0.0000 | [D.0000 | [0.0000 | [0.0000 | maleso

| Is06976 | | 1IS06976 | | 1SO6976 | | 1506976 | | ISO6876 |

Figure 241: Menu Parameterization help / Support for inputting components

Gas compositions can be enter here in 4 different tables. They can be used for calcu-
lation of the additional gas parameters instead of, for example, values measured 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

+ M34-0 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 |

. AN

|Designation|[NumberjSontact| LED

|.ﬁ.larrn |1 |+ \‘ Flasheas

|'l.|'l.|'arning ||I] ||-

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.

85.2 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

B Freeze measured value for temperature 293.13 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 0.00234238 ma

AE Freeze standard density

Figure 243: Menu Miscellaneous / Frozen values

Values of the last freeze process are listed here.
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8.5.3

Interface variables
interface variables from/to outside device

AL Inside temperature of device

26 Converter value

EH Module assembly

Module
Module
Module
Module
Module
Module
Module
12 Module
13 Module
14 Module
15 Module
16 Moduls
17 Moduls
18 Module
22 Module
23 Module
24 Modula
25 Module
26 Module
27 Module
28 Module
32 Module
33 Module
34 Module
35 Module
36 Module
37 Modula
38 Modula
42 Modula
43 Modula
44 Module
45 Module
46 Module
47 Module
48 Module

m = T kW

slot 1A assembly / module type
slot 1A identification

slot 1A version

slot 1A status 1

slot 1A status 2

slot 1A status 2

slot 1A status 4

slot 1B assembly / module type
slot 1B identification

slot 1B wersion

slot 1B status 1

slot 1B status 2

slot 1B status 2

slot 1B status 4

slot 24 assembly / module type
slot 2A identification

slot 2A version

slot 2A status 1

slot 2A status 2

slot 2A status 3

slot 2A status 4

slot 2B assembly / module type
slot 2B identification

slot 2B version

slot 2B status 1

slot 2B status 2

slot 2B stakus 2

slot 2B stakus 4

slot 3A assembly / module type
slot 3A identification

slot 3A wversion

slot 3A status 1

slot 3A status 2

slot 3A status 3

slot 3A status 4

49 Namur status of exi module of slot 34

52 Module
532 Modula

slot 2B assembly / module type
slot 3B identification

E] Identification of software

7 Version of flow computer BIOS
8 Checksum of flow computer BIOS
9 Time stamp of flow computer BIOS

00SBADDD hex
Passive

u]

0,00

0000 hex
Q000 hex
Q000 hex
Q000 hex
Unknown

Ju]

0,00

Qoo hex
[lafuln] hex
000 hex
0000 hex
Unknown

Ju]

0,00

Q000 hex
Q000 hex
Qoo hex
Q000 hex
Unknown

u]

0,00

0000 hex
Q000 hex
Q000 hex
Q000 hex
Active

300

1.10

Qoo hex
[lafuln] hex
0031 hex
02e7 hex
0004 hex
Unknown

Ju]

2.008

SABS hex

21-10-2014 15:02:38

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  View log
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.

329

Manual ERZ 2000-NG - EN09 - 2020, January 23rd



8 Overview: Coordinates

330

8.5.5

Binary code control

Module
ERZZ000App
erzmain
abgas
agall
agal
aganx
approxkmp
ausdehnung
beattie
blende
bodycomp
compoflow
components
deltap
dimens
finstanz
fliegeich
flowwarning
farmeln
freeze
gaskonst
gerg
isoE97E
kelipoly
kelistzp
kmpbusctrl
mathedanach
mathezuvor
mathezwischen
methanzahl
mngwicht
mnmzmw
mswhkorr
normalize
ohm2grad
pengrobinson
gproportional
stoechio
swpulsvgl
ultrason
erbiimmle

Binary code check

Start of Code End of Code Initial Checksum Current Checksum Mo. of checks okay Mo. of checks error

00011000
00014E0D
00017588
000136BC
000Z2F1C
00025AC4
0002876 C
00029104
00023420
QO0ZAEAD
0002F86C
Q00ZFEFC
00030084
Q00Z26F4
00035438
000ZAT08E
00D2DF74
000ZEZE0
000ZESD4
0003FD04
00041654
00041854
00046028
00048624
00048DEE
00045470
00043EFC
0004F544
0005124C
000524ED
00052Ce4
Q0052F24
000545BC
Q00SSEFD
000S6F44
00057A04
000SA950
0005SADDC
000SBEE14
000sSDe04

L

00011E24
00017564
00019898
O0022EFS
0oo23AA0
ooo2g748
00029180
Q00293FC
OOOZAETC
0oo2FE48
O002FEDS
0oo300e0
00032600
00035414
Q003AGES
0o03DFS0
O003E25C
Q003ESBD
0003FCED
00041630
00041820
00045014
00048800
Q00480 C4
000459440
00043EDS
0004F520
0051228
0o0524BC
00052C40
00052F00
00034938
000556CC
0005eF20
Q0057IED
0DOSASEC
o0osADBES
000SB7FD
000SDEBD
0006e30B4

AMAEADOR

&30
31f5
2834
facl
39a3
1302
7195
44e8
de20
30b2
0097
fded
382c
deza
772
17b0
372f
cab4
fla1
fa7z
2430
8dc?
fla1
fdes
373a
ddcl
feal
33bc
6373
73ak
a3cl
35af
1540
dani
0oes
34f4
9633
3230
coel
4fb5

>4 F3

E90e
31f5

3834
facl

39a5
1902
7195
4428
dc20
30b2
0097
fded

382c
dez2s
772

17b0
372f
cab4
fi41

fav2

a430
Bdc7
fi41

fdes

373a
ddcl
fsal

59bc
6373
73as
a3cl
35af
1540
deoli
0068
3474

9633
3230
ccal

4fbs
F4F

4438
44383
4438
4438
4438
4438
44383
4438
4438
4438
4438
4438
4438
4438
4438
4438
4438
4433
4438
4438
4438
44383
4438
4438
4438
4438
44383
4438
4438
4438
44383
4438
4438
4438
4438
4438
4438
4438
4438
4438

AA3D

0

20 000000 0o o000 0000000 o000 0o o000 ooooooof.o

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.

hacker manipulates the code.

With WinCE, changes in the multi-user functionality can be recognized if a virus or
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8.5.6

TSV export

T5V export

Archive group 1: counters and measured values billing mode 1

ordinal No. |[Number]

state from

to

13001 ... 13107 107|[arows  |[23-09-2018 08:00:00|[27-09-2018 16:00:00
12501 ... 13000 500][complete|[02-03-2018 12:00:00/[23-09-2018 07:00:00]
12001 ... 12500 500||complete|[13-08-2018 16:00:00|[03-05-2018 11:00:00

11501 ... 12000 200

complete||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|[complete|[24-04-2018 04:00:00|[14-05-2018 23:00:00
9501 ... 10000 500|[complete][02-04-2018 10:00:00|[24-04-2018 03:00:00|
5001 ... 3500 500|[complete|[13-03-2018 13:00:00|[03-04-2018 03:00:00
8501 ... 5000 500 complets||20-02-2018 17:00:00([13-03-2018 12:00:00
BOO1 ... 8500 500|[complete|[20-01-2018 21:00:00|[z0-02-2018 16:00:00
7501 ... 8000 500][complete|[10-01-2018 01:00:00|[30-01-2018 20:00:00
7001 .., 7500 500|complete|[18-12-2017 15:00:00][10-01-2018 00:00:00
6501 ... 7000 500|[complete|[03-08-2017 20:00:00|[18-12-2017 18:00:00
£001 ... 6500 500 complete||12-05-2017 12:00:00(|03-06-2017 13:00:00
3501 .., 6000 500 complete||22-04-2017 14:00:00(|12-05-2017 11:00:00
5001 ... 5500 500|[complete|[D1-04-2017 23:00:00|[z2-04-2017 13:00:00
491E ... 5000 85 |[23-03-2017 10:00:00|[p1-04-2017 22:00:00

Archive group 2: disturbance counters billing mode 1

Number|| state

from

to

34|

13-0%-2018 02:00:00{27-05-2018 16:00:00

SEIDHI:Dran Et-E-I

[23-08-2018 13:00:00{[13-0%-201& 01:00:00|

500(|compl ete-l

02-08-2018 17:00:00(23-08-2018 12:00:00

500||compl ete-|

11-06-2017 18:00:00(02-08-2018 16:00:00

SDD”EompI ete-l

[20-05-2017 0z:00:00{[11-06-2017 17:00:00]|

500|jcomplete]

10-04-2017 20:00:00{20-05-2017 02:00:00

500(|compl ete-l

21-032-2017 04:00:00{10-04-2017 19:00:00

500(|compl ete-l

28-02-2017 08:00:00(21-03-2017 03:00:00

500{|compl ete-l

23-01-2017 15:00:00{28-02-2017 07:00:00

500(|jcompl ete-l

26-02-2016 12:18:04|25-01-2017 14:00:00

500|[complete|

24-10-2014 11:00:00{26-02-2016 12:17:06

500||complete]

16-05-2014 13:00:00(24-10-2014 10:00:00

500 |complete|

08-01-2014 10:45:37||16-05-2014 12:00:00

Archive group 3: counters and measured values billing mode 2

Ordinal No.

6501 ... 6554
[s001 ... es00
5501 ... 6000,
5001 ... 5500,
[4501 ... o000
4001 ... 4500
3501 ... 4000
3001 ... 3500
2501 ... 3000
2001 ... 2500
1501 ... 2000
1001 ... 1500,
501 .., 1000
1..500 |

500|lcomplete][18-01-2023 16:04:43|08-01-2014 10:46:32]

| Ordinal No. "Numller" state ” from || to |
13001 ... 13107 107|[grows  |[22-09-2018 08:00:00|[27-09-2018 1£:00:00
12501 ... 13000 500|[complete|[0z-03-2018 12:00:00|[23-03-2018 07:00:00
12001 ... 13500 500|[complete|[13-08-2018 16:00:00|[03-09-2018 11:00:00|

11504 ... 12000 500

cnmplebel 25-06-2018 14:00:00

13-08-2018 15:00:00

11001 ... 11500 200

cnmnlete| 04-06-2018 20:00:00

23-06-2018 13:00:00
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Archive group 18: values for function test (revision) part 2

|0r|lina| ND.”NumIJer”slatE” from || to |

[ 5.8 4| |[13-09-2018 11:26:01)[13-0%-2018 11:23:01]

Archive group 19: values for function test (revision) part 3

|0r|lina| ND.”NumIJer”sIatEH from ” to |

[ 5.8 | 4| |[13-05-2018 11:26:01)[15-08-2018 11:25:01]

Archive group 20: values for function test (revision) part 4

|0r|lina| No.”NumIJer”slate” from ” to |

[ 5.8 4 |[t9-05-2018 11:26:01|[13-05-2018 11:39:01]

Archive group 21: log file alarms, warnings and other messages

|Dr|:|ir|.a| No. ||Num|}erl| state || from || to |
4501 ... 4336 EER 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 ... 4000] 500][complete|[17-02-2016 12:04:06]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][29-01-2015 11:29:08]
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)(01-0%-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 Wget: weet -r hitp://zomx xe s oo dyntsvexport him

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

[4584) code=<0x=E0ED7263/EXCEFTION CSimpleExc
m[0]=<428065504,/ 0x18820520>

=4 T404568, 0T OECLIES
ionInformation[2]=<206E6116  Ond B4R

[459%) I::d:=<DXEDEDTSEa.fEXCBE'E:DH_CEi:w;'_:BLE:;
m[0]=<428065504,/ 0x18820520>

=4 T404568, 0T OECLIES

ion[2]=<2065E60/ Dx2CB3AT

m[0]=<428065504,/ 0x18820520>

T =< 7404568, 0xT OECLIES

n[2]=<3066040/ 0300460

code= DXEDEDTSES."EXCBE'E:DH_CEi:w;'_:Bx_r:
m[0]1=<423065504,/ 0x100820520>
=¢T404548, 0xT OECO &3
1=<30E6248/0x30E528

720] [4584) code=<0xE0EDT262/EXCEFTION CSimplaExc
onInforma [ =<l’:2906550":."0x.'_9920520>_
n[1]=<7404544/0xTOECOO>
=<306E657 6/ 0x2CHET0>

[45%4) code=<0xE0EDTE2E2/ENCEFTION CSimpleExc
[ '=<":2906550":."0x_'_9920520>_
=< 7404568, 0xT OECLIES
=<¢3966312/0x3CB560
OxE0EDT2E2/EXCEFTION O
n:U:—{":2906550":."01'_99205203-_
=<7404552/0=xT0EC0E>
n[2]=<3966164/0x2CE4ER>
[4594) r:nd==<DXEDEDTSES.fEXCEF'E:OH_CSim;'_eEX.EEF
n[0]=<4280E5504,/ 0x10020520
=<7404544/0=xT0EC00>
1=¢8966512/0x3CEEI0F

impleExc

ionInformasionl

n[0]=<4280E5504,/ 0x10020520
=<7404568/0xT0EC1E>
tion[2]=<2%EE260/0x2CESAC

[4504) code=<0xE0EDTIE62/EXCERTION CSimp
n[0]=<4280E5504,/ 0x10020520 -
=¢7404548/0xTOECO4y
ion[2]=<206644E, OxaCESEO>
[(SVH-R=w=720]
n [01=<0/0x0>

w=T20)

5o read the inaccessibls dasa.
ExcepsionInformation[1]=<4288520284/ 0xEFACESN0>
Th= snd arzay =nt =p= tual address of

12:31:25 (SVH-Rew=720)
Excepsionlnformasion[0]=<0/0x0%
=2 r=ad the

{&418

inacoms=iblas data.

addrza= of

1==0/0x0>

%o read ths
=c42B8518672/ 0xFFACELIOODS
=Tt th= sual

inaccessib data.

addr=s= of

1 {STH-R=ew=720] (4504)

=¢423065504/ 013530520
=<T4048568, DxTOECIE>
snInformation[2]=¢3066116/ 0x2CE4R4s

[4504) code=<0xE0ED7262/EXCEFTION CSimpleExc
=¢423065504/ 013530520
=<T4048568, DxTOECIE>
=¢3065E68/0x2CEIAC

[4584) =ods=<0xE0ED7263/EXCEETION Cfim
nforma [0)=<429065504/0x15530520%
1=<T404£568/ 0xTOECIE>
=2066048/ 0x2CE460
=od==<0xE0ED7263 /EXCEETION O
n[0]=<429065504/ 0x15530520%
=<7404548/ 0xTOECO4>
n[2]=<2066248/ 0x3CEE285
[4584) =ods=<0xE0ED7263/EXCERTION Cfim
n[0]=<423065504,/ 0x18820520>
=7408544/ 0xTOECOO>
1=¢306E5TE/ Dx2CEET O

l=Exc.

impleExc

l=Exc.

ion[2]=<3066212/0x2CE560>

[459¢) code=<0xE0EDT3E3/EXCE FTICH_C3impleExceptiony,

[4504) code=<0xE0EDT2E2/ENCE PTICH CSimpl=Exception>,

Excapsi

0xC0000005/EXCEFTT

0xE0EDT2E2 (ENCERT ICH_CSimpleExceptiony,

[459¢) code=<0xE0EDT3E3/EXCE FTICH_C3impleExceptiony,

onkddreas=<400EE8T0C,

tionhddress=<400E870Cy,

tionhddress=<400E870Cy,

onAddress=<400E8T70Cy,

onAddress=<400E6870C>,

ExceptionAddress=<3d0068T0C>,

ExceptionAddress=<3d0068T0C>,

tionAddress=<400E66870C>,

ExceptionAddraas=<200EET0C>,

on>, Exceptionfddr=s=—<400&870C>,

(8178) r_'nd:=<0x.CDDU0005."EXC'EFT:OH_ACCES5_1.’:0:.3'[:0}!}, Exceptiondddress=<00147CDE>,

the inaccessikle data.

CH_ACCESS VICLATION», Exce:

whe

inaccess = data.

(SVH-Rew=T720} (1250] r_‘:ld:—(le.CDDU0005."EXC'EET:OH_ACCEES_L’ZOLAT:OH:\-, Exceptiondddress=<00147CDE>,

th=

ExceptionAddreas=<400E8T700,

onkddreas=<400EE8T0C,

onkddreas=<400EE8T0C,

Exc

onkddreas=<400EE8T0C,

tionhddress=<400E870Cy,

tionhddress=<400E870Cy,

ondddreaa=<00147CDE>,

HumberFazamesers=<ir,

HumberBazamessrs=<ir, lags=<ilr
HumberFaramsssr==t2>, Excepsionflags=<ir
Hurmb=rEazams lags=<ilr

HumberFarams

HumberFaramss

ionFlags=<1>

Humb=rFara

HumberFarams

Humbsrfaramsssrs=t2>, Excspsionflags=<i>

Humb=rParamscers=<3s,

ExcaptionFlags=tls

Numbe=rEarams

HumberFaram=ss

HumberFaramscers=<i>,

HumbezrBaramst=rs=t2>, Exceptionflag==<is

Hurb=rParames=rs=<is,

lag==<is

HumberFazamss:

Humb=zFaza

HumberFazamesers=<ir,

HumberFaramsters=<ir,

HumberFaramsters=<ir,

Excepsionflags=tlr

Figure 248: Menu Miscellaneous / Exceptions

Data that is used internally.

ionFlags=<03>

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 Designation Value Unit Variable
D 1 Current messages A98-8 Inval.act.key actErr

D 2 Accumulated msgs M54-0 Calibr. lock cumErr

D 3 MNo. of alarms 2 alarmAnz
D 4 MNe. of warnings o warnAnz

D 5 No. of notes 2 hinweisAnz
E* 6 Computer fault rechnerErr
B 7 Notes hinweis

Q 8 Fault ackn. flag |U | errorQuit
D 9 Current messages A93-6 USZ timeout actErr 2
E* 11 Q=0 fault suppress. quOKSMode
B 12 Redundant GQ ersGBHOGE
D 14  AG21 clear text AS57-8 Param.Attack errklar

D 15 message counter 15 errChgCnt
D 18 First alarm 19-09-2019 11:46:41 ez _alarm
D 19 Last alarm 19-09-2019 11:46:41 Iz_alarm

D 20 First warning DD-MM-YYYY hh:mm:ss ez _warn

o] 21 Last warning DD-MM-YYYY hh:mm:ss lz_warn
E* 22 Alarm contact mode alarmMod
B 23 Warn contact mode warnMod

B 24 Elongation time [5 | s elongkik

D 25 Collective msg. 00000001 hex sammel

Q 26  Error simulation |—‘I | simErr

D 27 Time confirmation 19-09-2019 11:46:41 quitZeit

D 28 Bits flux control 0030 hex spoeth

A 29  Vm-Alarm 0 midVBErr
o] 30 Error guit contact OFF ktkEquit

B 31 Src error quit cte OFF b kzoEquit

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

Figure 249: Menu JA Fault messages

The coordinate JAO1 Current messages shows all pending (active) messages in 2-
second intervals. JAO2 Accumulated msgs shows all messages since the last ac-
knowledgment.

JAO06 defines whether computer errors are displayed as alarms or warnings. Analo-
gously, JAO7 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-
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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
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.
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9.1.2 JB Message register

1B Message registers
Access Line Designation Value Unit Variable
o} 1 Message 0...15 0000 hex errBTabll
[n] z Message 16...31 0000 hex erBTabi?
336 D 3 Message 32...47 0000 hex errBTabl3
] 4 Messzge 48...632 0000 hex errBTab04
n] 5 Message £4...79 0000 hex errBTab0S
D & Message £0...95 0000 hex errBTab0é
[n] 7 Message 96..111 0000 hex errBTab0?
n} g Message 112..127 0000 hex erBTabif
D ] Message 128..143 0800 hex errBTab02
] 10 Message 144..159 0000 hex errBTabll
n] 11 Message 160..173 0000 hex errBTabll
D 12 Message 176..191 0000 hex errBTabiZ?
[n] 13 Message 192..207 0000 hex errBTabi3
(] 14 Message 208..223 0000 hex erBTabl4
D 15 Message 224..239 0000 hex errBTabls
D 16 Message 240..255 0000 hex errBTabls
] 17 Message 256..271 0800 hex errBTabl?
n] 182 Message 272..287 0000 hex errBTablg
D 19 Message 258..303 0000 hex errBTabig
[n] 20 Message 304..319 0000 hex errBTab20
(] 21 Message 320..333 0000 hex erBTabZil
D 22  Message 336..351 0000 hex errBTab22
] 223 Message 352..367 0000 hex errBTab23
n] 24 Message 368..383 0000 hex errBTab24
D 253 Message 354..339 0000 hex errBTab2s
[n] 26 Message 400..415 0000 hex errBTabZé
D 27 Message 416..431 0000 hex errBTab27
D 28 Message 432..447 0000 hex errBTab28
D 29 Message 448..463 0000 hex errBTab29
u] 30 Message 464..479 0000 hex errBTab20
D 31  Message 4580..433 0000 hex errBTab31
D 32 Message 496..511 0000 hex errBTab3Z2
[n] 33 Message 512..527 0000 hex errBTab33
[n] 34 Message 528..543 0000 hex erBTablZ4
D 35 Message 544..559 0000 hex errBTabls
] 36 Message 560..573 0000 hex errBTab2é
n] 37 Message 576..591 0000 hex errBTab3?
D 38 Message 592..607 0000 hex errBTab38
[n] 39 Message 608..623 0000 hex errBTab39
D 40 Message 624..639 0002 hex errBTab40
D 41 Message 640..655 0000 hex errBTab#4i
D 42 Message 656..571 0000 hex errBTab42
u] 43 Message 672..687 0000 hex errBTab43
D 44 Message 688..703 0000 hex errBTaba4
D 43 Message 704..719 0000 hex errBTab4s
[n] 45 Message 720..733 0000 hex errBTab4é
D 47 Message 736..751 0000 hex errBTab47
D 48 Message 752..767 0000 hex =rrBTab4g
] 49  Message 768..782 0000 hex errBTab49
n] 30 Message 784..799 0000 hex errBTab30
B 31 Messags type Passive v errBTMod

| Enter || Cancel || Load defauhs || Refresh |

Figure 250: Menu JB Message register
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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 GIA-Bit table

JC GIA-bit table

Access Line Designation

[n} 1 Message 0...13

[n} 2 Message 16...31
(] 3 Message 32...47
[} 4 Message 48...63
[n} 3 Message 64...79
[n} 1] Message 80...93
[n} 7 Message 96..111
[n} g Message 112..127
[n} ) Message 128..143
[n} 10 Message 144..139
[n} 11 Message 160..173
(] 12 Message 176..151
[} 13 Message 192..207
[} 14 Message 208..223
[n} 15 Message 224..239
[n} 18 Message 240..233
[n} 17 Message 256..271
[n} 18 Message 272..287
[n} 19 Message 288..303
[n} 20 Message 304..319

Refresh

Q000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0002 hex
0020 hex
Q000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
0000 hex
Q000 hex
Q000 hex
0000 hex

Value Unit Variable

rgBTab0ol
[gBTab02
rgBTab0z
raBTab04
raBTab05
raBTabis
raBTab0?
rgBETab0s
raBTab0s
raBTabio
rgBTabil
rgBTabiz
raBTabi3
rgBTabl4
rgBTabls
rgBTabis
rqgBETabi7
rqgBETabig
rgBTabi3
rgBTab20

Figure 251: Menu JC GIA bit table
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9.14

JD Debugging

JD Debugging

Access Line
1
2
3
4
20
21
22
23
29
20
40
41
42
43
44
45
45
47
48
49
50
51
52
53
54
o3
56
a7
o8
o9
&0
61
B2
63
B4
ES
ES
B7
B3
B9
B3

DOD 0O Q0 m Q0D oODQgoDoOQoDooooooooooooDoDoooDoDooooDoooDoogm

Designation Value Uniit
Software debug Mo
Debugging coda 19007
Debug.time stamp 27-09-2018 16:537:34
Debug counter 10
Cl:Modbus-telegr. u]
C2:Modbus-telegr. u]
C3:Modbus-telegr. u]
IF: Modbus-telegr. 621521
D'EfG trace
D'SfG nodes 0
free RAM percent 26.074 %
Warn limit R.&M 5.000 9%
total RAM E5114112 Bytes
free RAM 16977920 Bytes
free RAM min. 16523264 Bytes
free RAM max. 23035904 Bytes
canHash 1312 Bytes
miemory DEFG 0 Bytes
memory HTHL 0 Bytes
active dialogue Messages
Sub: overview System
Sub: funktions Fraeze
description 1 actDialog
multipurpose value 1 7
description 2 sublUebearsi
multipurpose value 2 [
description 3 subFunktio
multipurpose value 3 7
description 4
multipurpose value 4 u]
description 5
multipurpose value 5 |D |
description &
multipurpose value & |D |
description 7
multipurpose value 7 |D |
description &
data exchange testing |D |
description d 1
multipurpose d 1 0.000

erzlnit5tat

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

Figure 252: Menu JD Debugging

Variable

buggy
buggyCode
buggyTime
buggyAnz
MbCihits
MbCzhits
MbC3hits
MbIPhits
traceDSHS
nodes
ramfresparc

ramireeWGwu

ramTotal
ramfreefvail
rfaMn

faMx
canHash
dsfgalloc
anmrkAlloc
actDialog
subllebersi
subFunktio
name_long_1
ap long 1
name long 2
gp long 2
name long 3
gp long 3
name_long_4
gp_long 4
name long 5
gp long 3
name long &
gp long 6
name long 7
gp long 7
name long 8
pyDataExc
name d 1

gp double 1
erzlnitStat
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9.1.5 ON Extra messages

339

Figure 253: Menu ON Extra messages

A free contact input can be adjusted in coordinate ONO2 Message 1 source in order
to generate an application-specific message with the content of coordinate ON0O4
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 ONO1 Message 1
value. Whether a free contact input is available can be read and changed in NT Con-
tact inputs.
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No.

! Fault /
|
]
s

9.2 Error table

Runing Short text Long text

Fault

Valence Input No fault reported
number

enabled forQ=0

category

T
Ik
AREE-
P

4 W 00-4 Temperature below lower warning limit Yes Yes
5WwW 00-5 Temperature exceeds upper warning limit Yes Yes
6 H 00-9 Inconsistent parameterization, temperature No

IIII °
o

11 W 01-4 VOS temperature below lower warning limit Yes Yes
12 W VOS temperature exceeds upper warning limit Yes Yes
13 H Inconsistent parameterization, VOS temperature No

o O

T

© o
o @0 SV
R 5 VA B ez
. N 1SN 15 5 T =
s A2 1= 2 s 9
D s 8 35 3
=i 3 =i ; =)
S == CDS'_
5 o 3 = = 3 =
= =N =N = 3:3
5 S s | 5

IIIIZ
o]

18 W 02-4 Density transmitter temperature below lower warning limit Yes Yes
19W  02-5 TD>up.warn.lim. Density transmitter temperature exceeds upper warning limit Yes Yes
20 H 02-9 Inconsistent parameterization, density transmitter temperature No

IIII °
o

25W 03-4 Absolute pressure below lower warning limit Yes Yes
26 W - Absolute pressure exceeds upper warning limit Yes Yes
27 H - Inconsistent parameterization, absolute pressure No

o O
w w
© o
Z
o

32 W 04-4 Standard density below lower warning limit Yes Yes
33 W 04-5 Standard density exceeds upper warning limit Yes Yes
34 W 04-6 Vo failure, effect of fault: warning Yes No
35H 04-7 Hardware pulse comparison has taken effect Yes Yes
36 W 04-8 Quantitative comparison for synchronous run has taken effect Yes No
37 H 04-9 Inconsistent parameterization, standard density No

| [ ] Gl | [ [ RS [ | [ R [ | | BR[| [ | B | [ [ e

w [} T U T —
chgo-o- O O o o
= S vV A s VA

® 2T 5 £ o S c = 3
S‘DEH-.OE a-ci =
53283z 2 3 =8 g
=2 128 128 151 B B > 9 35 3
o = o Q I o 5= s
=13 |& A 5 =12 1= =
o =13 =3 3 = 3 3
N ° 3 |= s 3 =

III °
o
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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 1 No No

52 W 06-4 Hs<l.warn.lim. Superior calorific value below lower warning limit Yes Yes
53 W 06-5 Hs>up.warn.lim. Superior calorific value exceeds upper warning limit Yes Yes
54 H 06-9 Inconsistent parameterization, superior calorific value No

o

O 0O 0 T
O O O n
N NN e
- V A Q
o= 1= 3
S5 T =

21z |2 3
-1 | ]
REE 3
S E g
13'

50 W 07-4 Carbon dioxide below lower warning limit Yes Yes
60 W 07-5 Carbon dioxide exceeds upper warning limit Yes Yes
61 H 07-9 Inconsistent parameterization, carbon dioxide No

o

66 W 08-4 VSM<l.warn.lim. VSM below lower warning limit Yes Yes
67 W  08-5 VSM=>up.warn.lim. VSM exceeds upper warning limit Yes Yes
68 H 08-9 Inconsistent parameterization, VSM No

= IS0 == <
2 NNN %)
o VA <
338835 s 3
2oL s 9 5
S 3 3 5 I
SN = Q S 3
o0 2 35 = cn
N kg = 3 3
S S o

Q

HEEE" ""HEERC Y EE AN " AR " AN " N

No
Yes No
Yes Yes
Yes Yes
Yes Yes
Yes

i

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 11-0 Start-up>max Meter start-up time too long Yes No
11-1 Slow-down>max Meter slow-down time too long

BREE
©
B
AAAA:
(]
n
B
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

< < <
0w n u
il
Bl |2
SE s
2k
325
=l :

No

No
s |
s |
=
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91 W 13-4 Pg<l.warn.lim. Gauge pressure below lower warning limit 2 Yes Yes
Gauge pressure exceeds upper warning limit 2 Yes Yes
Inconsistent parameterization, gauge pressure

T T
= B
©
C
%'c
s
35
=
&=
= 3
zZ
(@]
IIIIZ
o

98 W 19-4 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 bus malfunction No No
103 H 32-0 CAN bus overflow No No

Q @ 0O 0
O 0 > >
o v z z
o < =
5 3 3l
3§ 3~
)
S

106 H 32-3 GC communications disturbed No No
107 H 32-4 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

Yes
No
No
No
No
No
No
No

1
e
e
e
e
2
2
1
1
2
1
e
e
1
1
2
2
2 Yes
1 No
1 No
1 No
1 No
1 No
1 No
2 No
1

118 H 40-1 old totalizer Totalizer directly before setting of new value No No
119 H 40-2 new totalizer Totalizer directly after setting of new value 1 No No
120 AR) 40-7 Rebooted  Restartperformed 1 No No
121 H 42-1 RTC defective Real time clock is defective 2 No No
---—_I--
123 H 45-0 11 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 13 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 15 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 18 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 46-7 111 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 Qm<l.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
144 W 47-2 Qme<l.warn.lim. Corrected flow rate at measurement conditions below lower > Yes No

warning limit

Corrected flow rate at measurement conditions exceeds upper

. . Yes No
warning limit

145 W 47-3 Qmc=>up.warn.lim.

2

146 W 47-4 Qb<l.warn.lim. Volumetric flow rate at base conditions below lower warning limit 2 Yes No
147 W 47-5 Qb>up.warn.lim. ?i/r%l;metrlc 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 1 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

o

a

o [P PPy

181 W 2-4 Bus-ID<>12

z

o

182 W 52-5

Y
v}
=
o
IIII A
V
[
(o]
HEEEE
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187 M
188 W
189 W
190 W
191 W
192 W
344 193 W
194 W
195 W
196 W
197 W
198 W
199 W
200 W
201 W
202 W
203 A(R)
204 A(R)
205 A
206 H
207 H
208 H
209 H
210 A(R)
211 A(R)
212 A(R)
213 H
214 W
215 W
216 W
217 W
218 W
219 W
220 W
221 W
222 W
223 W
224 W
225 W
226 W
227 W
228 W
229 W
230 W
231 W
232 W
233 W
234 W
235 W
236 W
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54-3
54-4
54-5
54-6
54-7
54-8
54-9
55-0
55-1
55-2
55-3
55-4
55-5
55-6
55-8
55-9
56-0
56-1
56-2
56-3
56-4
56-5
56-6
56-7
56-8
56-9
57-0
58-0
58-1
58-2
58-3
58-4
58-5
58-6
58-7
60-0
60-1
60-2
60-3
60-4
60-5
60-6
60-7
60-8
60-9
61-0
61-1
61-2
61-3
61-4

Red.GQM active
GQML1 failure
GQM2 failure

sd GQML1 fail.

sd GQM2 fail.

Hs GQML1 fail.

Hs GQM2 fail.

CO2 GQM1 fail.
CO2 GQM2 fail.

H2 GQML1 fail.

H2 GQM2 fail.

N2 GQML1 fail.

N2 GQM2 fail.
VOS<=>theory

rd GQM1 fail.

rd GQM2 fail.
Chan. 1 fault
Chan. 2 fault
Tc/Tb comb.

CAN check

Service request
Old time

New time

Power OFF

Chan. 3 fault
Chan. 4 fault

HF param.error
Path 1 loss

Path 2 loss

Path 3 loss

Path 4 loss

Path 5 loss

Path 6 loss

Path 7 loss

Path 8 loss
Ethane<l.warn.lim.
Ethane>up.warn.lim.
C3H8<l.warn.lim.
C3H8>up.war.lim.
N-C4<l.warn.lim.
N-C4>up.warn.lim.
I-C4<l.warn.lim.
1-C4>up.warn.lim.
N-C5<l.warn.lim.
N-C5>up.warn.lim.
I-C5<l.warn.lim.
I-C5>up.warn.lim.
NeoC5<l.warn.lim.
NeoC5=>up.warn.lim.
Hexane<l.warn.lim.

Redundant gas quality measurement active
Gas quality measurement 1 failure
Gas quality measurement 2 failure
Loss of standard density (GQM1)

Loss of standard density (GQM2)

Loss of superior calorific value (GQM1)
Loss of superior calorific value (GQM2)
Loss of carbon dioxide (GQM1)

Loss of carbon dioxide (GQM2)

Loss of hydrogen (GQM1)

Loss of hydrogen (GQM2)

Loss of nitrogen (GQM1)

Loss of nitrogen (GQM2)

VOS deviation between measurement and theory

Loss of relative density (GQM1)

Loss of relative density (GQM2)

Pulse counting channel 1 implausible
Pulse counting channel 2 implausible
Tc/Tb combination not permitted

CAN bus plausibilization

Service staff urgently required

Time immediately before time adjustment
Time immediately after time adjustment
Supply voltage failure

Pulse counting channel 3 implausible
Pulse counting channel 4 implausible
Inconsistent parameterization, HF

Path 1 loss

Path 2 loss

Path 3 loss

Path 4 loss

Path 5 loss

Path 6 loss

Path 7 loss

Path 8 loss

Ethane below lower warning limit
Ethane exceeds upper warning limit
Propane below lower warning limit
Propane exceeds upper warning limit
N-butane below lower warning limit
N-butane exceeds upper warning limit
I-butane below lower warning limit
I-butane exceeds upper warning limit
N-pentane below lower warning limit
N-pentane exceeds upper warning limit
I-pentane below lower warning limit
I-pentane exceeds upper warning limit
Neo-pentane below lower warning limit
Neo-pentane exceeds upper warning limit
Hexane below lower warning limit

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

N NDNDNDNMNDNDNDNMNDNDNMNDNMNDNMNDNMNMNDNPRPPRPPEPPRPPEPPRPPEPRPEPRPEPERPPEPRERPPEPEREDNDNDDNDDNDDNDDNDDNDNDDNDNDDNDNDDNDNDNND

Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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237 W
238 W
239 W
240 W
241 W
242 W
243 W
244 W
245 W
246 W
247 W
248 W
249 W
250 W
251 W
252 W
253 W
254 W
255 W
256 W
257 W
258 W
259 W
260 W
261 W
262 H
263 H
264 H
265 H
266 H
267 H
268 H
269 H
270 H
271 H
272 H
273 H
274 H
275 W
276 W
277 W
278 A
279 W
280 W
281 W
282 W
283 W
284 W
285 W
286 W

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<l.warn.lim.

Nonane=>up.warn.lim.

Decane<l.warn.lim.

Decane=>up.warn.lim.

H2S<l.warn.lim.
H2S>up.warn.lim.
H20<l.warn.lim.
H20>up.warn.lim.
He<l.warn.lim.
He=>up.warn.lim.
O2<l.warn.lim.
O2>up.warn.lim.
CO<l.warn.lim.
CO>up.warn.lim.
Ethene<l.warn.lim.
Ethene>up.warn.lim.
C3H6<l.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 21V
EAV1 fail. 21V
EAV2 failed
EAV2<I.warn.lim.
EAV2>up.warn.lim.
EAV2 fail. 21V
EAV3 failed
EAV3<Il.warn.lim.
EAV3>up.warn.lim.
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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

2020, January 23rd
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Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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287 W
288 W
289 W
290 W
291 W
292 W
293 W
294 W
295 W
296 W
297 W
298 W
299 W
300 W
301 W
302 W
303 W
304 W
305 W
306 W
307 W
308 W
309 W
310 W
311 W
312 W
313 W
314 W
315 W
316 W
317 W
318 W
319 W
320 A(R)
321 A(R)
322 A(R)
323 A(R)
324 A(R)
325 A(R)
326 A(R)
327 A(R)
328 A(R)
329 A(R)
330 A(R)
331 A(R)
332 H
333 H
334 H
335 H
336 H

346
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66-5
66-6
66-7
66-8
66-9
67-0
67-1
67-2
67-3
67-4
67-5
67-6
67-7
67-8
67-9
68-0
68-1
68-2
68-3
68-4
68-5
70-0
70-1
70-2
70-3
70-6
70-7
70-8
70-9
71-0
71-1
71-2
71-3
71-4
71-5
71-6
71-7
71-8
71-9
72-0
72-1
72-2
72-3
72-4
72-5
73-0
73-1
73-2
73-3
74-0

EAV3 fail. 21V
EAV4 failed
EAV4<l.warn.lim.

EAV4>up.warn.lim.

EAV4 fail. 21V
EAVS5 failed
EAV5<l.warn.lim.

EAV5>up.warn.lim.

EAVS5 fail. 21V
EAV6 failed
EAV6<Il.warn.lim.

EAV6=>up.warn.lim.

EAVG6 fail. 21V
EAV7 failed
EAV7<l.warn.lim.

EAV7>up.warn.lim.

EAV7 fail. 21V
EAVS failed
EAV8<l.warn.lim.

EAV8=>up.warn.lim.

EAVS fail. 21V
Pulse 1 >max
Pulse 2 >max
Pulse 3 >max
Pulse 4 >max
11 outp.<min
12 outp.<min
13 outp.<min
14 outp.<min
11 outp.>max
12 outp.>max
13 outp.>max
14 outp.>max
NMA ADC

NMA overload
NMA OC PT100
NMA OC mainch.
NMA OC ref.ch.
NMA OC ENCO
NMB ADC

NMB overload
NMB OC PT100
NMB OC Messk.
NMB OC Vgl.k.
NMB OC ENCO
11 outp.param.
12 outp.param.
13 outp.param.
14 outp.param.
K1 outp.param.

Extra analog value 3 second input value failed
Extra analog value 4 first input value failed

Extra analog value 4 below lower warning limit
Extra analog value 4 exceeds upper warning limit
Extra analog value 4 second input value failed
Extra analog value 5 first input value failed

Extra analog value 5 below lower warning limit
Extra analog value 5 exceeds upper warning limit
Extra analog value 5 second input value failed
Extra analog value 6 first input value failed

Extra analog value 6 below lower warning limit
Extra analog value 6 exceeds upper warning limit
Extra analog value 6 second input value failed
Extra analog value 7 first input value failed

Extra analog value 7 below lower warning limit
Extra analog value 7 exceeds upper warning limit
Extra analog value 7 second input value failed
Extra analog value 8 first input value failed

Extra analog value 8 below lower warning limit
Extra analog value 8 exceeds upper warning limit
Extra analog value 8 second input value failed
Pulse output 1 overflow

Pulse output 2 overflow

Pulse output 3 overflow

Pulse output 4 overflow

Current output 1 below minimum

Current output 2 below minimum

Current output 3 below minimum

Current output 4 below minimum

Current output 1 exceeds maximum

Current output 2 exceeds maximum

Current output 3 exceeds maximum

Current output 4 exceeds maximum

Namur module A analog/digital-converter

Namur module A overload

Namur module A open circuit PT100

Namur module A open circuit main channel
Namur module A open circuit reference channel
Namur module A open circuit ENCO

Namur module B analog/digital-converter

Namur module B overload

Namur module B open circuit PT100

Namur module B open circuit main channel
Namur module B open circuit reference channel
Namur module B open circuit ENCO

Current output 1 parameterization error

Current output 2 parameterization error

Current output 3 parameterization error

Current output 4 parameterization error

Contact output 1 parameterization error

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

P P PP PPEPEPPEPEPREPEPRPERPERPRENDNDDNDNDDNDNDDNDNDDNDNDDNDNDDNDNDNDDNDDNDDNDDNDDNDDNDNDDNDNDDNDNDDNDNDDNDNDDNDNDDNDND

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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337 H 74-1 K2 outp.param. Contact output 2 parameterization error No No
338 H 74-2 K3 outp.param. Contact output 3 parameterization error No No
339 H 74-3 K4 outp.param. Contact output 4 parameterization error No No
340 H 74-4 K5 outp.param. Contact output 5 parameterization error No No
341 H 74-5 K6 outp.param. Contact output 6 parameterization error No No
342 H 74-6 K7 outp.param. Contact output 7 parameterization error No No
343 H 74-7 K8 outp.param. Contact output 8 parameterization error No No
344 W 75-0 t>Sd corr.time Sd calibration time exceeded Yes No
345 W 75-1 Sd corr signal Sd input signal fault, calibration unit Yes No
346 W 75-2 Sd corr=perm.(W) Sd correction value out of permitted range Yes No
347 W 75-3 t>Hs corr.time Hs calibration time exceeded Yes No
348 W 75-4 Hscorr signal Hs input signal fault, calibration unit Yes No
349 W 75-5 Hscorr=perm.(W) Hs correction value formation out of permitted range Yes No
350 H 76-0 Mod. 1A false Module 1A assembly implausible No No
351 H 76-1 Mod. 1B false Module 1B assembly implausible No No
352 H 76-2 Mod. 2A false Module 2A assembly implausible No No
353 H 76-3 Mod. 2B false Module 2B assembly implausible No No
354 H 76-4 Mod. 3A false Module 3A assembly implausible No No
355 H 76-5 Mod. 3B false Module 3B assembly implausible No No

..I—‘I—‘I—‘I—‘I—‘I—\I—\I—\I—\I—\I—\N.....I\JI—\I\JI\J........I\)I\)I\)I\)I\)I\)I\)I\)I\)I\)I\)I\)I—‘I—‘I—‘I—‘I—‘I—‘I—‘

364 H 77-8 DP's incoherent delta-P team play of cells is not harmonious Yes
365 H 77-9 HART-Corr>max. Maximum permitted HART-Correction out of range No
366 H 78-0 DP1-Corr denied Zero point correction for DP1 not accepted No
367 H 78-1 G486 violated DVGW G486 (1/3-rule) violated. Gas is incompatible with GERG
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373 W 78-7 Flow in closed pipe No No
374 W 78-8 Flow computer bios version is to old No No
375 H 78-9 HART 1 status reports trouble No No
376 H 79-0 HART 2 status reports trouble No No
377 H 79-1 HART 3 status reports trouble No No
378 H 79-2 HART 4 status reports trouble No No
379 H 79-3 HART 5 status reports trouble No No
380 H 79-4 HART 6 status reports trouble No No
381 H 79-5 HART 9 status reports trouble No No
382 H 79-6 HART 10 status reports trouble No No
383 H 79-7 HART 11 status reports trouble No No

HART 12 status reports trouble

IIZ
o
IIZ

o
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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 No No
438 W 86-0 Special message test Extra warning 1 with changeable short text No No
439 W 86-1 msg2 Extra warning 2 with changeable short text No No
440 W 86-2 msg3 Extra warning 3 with changeable short text No No
441 W 86-3 msg4 Extra warning 4 with changeable short text No No
442 W 86-4 msg5 Extra warning 5 with changeable short text No No
443 W 86-5 msg6 Extra warning 6 with changeable short text No No
444 W 86-6 msg7 Extra warning 7 with changeable short text No No
445 W 86-7 msg8 Extra warning 8 with changeable short text No No
446 A 87-0  Special message test Extraalarm 1 with changeable shorttext 2 No No
447A  87-1 msg2  Extraalarm 2 with changeable shorttext 2 No No
448A 872 msg3  Extraalarm 3 with changeable shorttext 2 No No
449A  87-3 msgd  Extraalarm 4 with changeable shorttext 2 No No
450 A 87-4 msg5  Extraalarm 5with changeable shorttext 2 No No
451A 875 msgs  Extraalarm 6 with changeable shorttext 2 No No
452A 876 msg7  Extraalarm 7 with changeable shorttext 2 No No
453A 877 msg8  Extraalarm 8 with changeable shorttext 2 No No
454 H 88-0 param.ignored Parameterization ignored No No
455 H 88-1 LCD-Type/Speech Language setting not possible with this LCD-type No No
456 A 89-0 JTCloss  Lossof Joule-Thomson coefficient 2 Yes No
457 A 89-1 JTC<lalarm lim.  Joule-Thomson coefficient below lower alarm limit 2 Yes Yes
458 A 89-2  JTC>up.alarm lim.  Joule-Thomson coefficient exceeds upper alarm limit 2 Yes Yes
459 W 89-3 JTC<l.warn.lim. Joule-Thomson coefficient below lower warning limit Yes Yes
460 W  89-4 JTC>up.warn.lim. Joule-Thomson coefficient exceeds upper warning limit Yes Yes
461 H 89-5 JTC param.error Inconsistent parameterization, Joule-Thomson coefficient

462A 896 JTCjump  Joule-Thomson coefficient gradient exceeds maximum

463A 897 flowinclose  Flowinclosedpipe

89-8 HART-Ver. old Software version HART-card is to old
EXI-Ver. old Software version EXI-card is to old
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487 A(R) 92-4  HART3failure  HART 3inputfailed 2 No No
488 A(R) 925  HARTA failure  HART4inputfailed 2 No No
489 A(R) 926  HARTS failure  HART Sinputfailed 2 No No
490 A(R) 92-7  HART6 failure  HART 6inputfailed 2 No No
491 A(R) 92-8  Corruptparam.  corrupted parameter detected 1 No No
492 A(R) 93-0  Defcontinp. ~  Contactinputfailed 2 No No
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 935 USZalarm  USZ transmitter signalizesanalarm 2 No No
498A 936 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 VolD 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 A(R) 94-2  I9failure  Currentmeasurement9faled 2 No No
505A(R) 94-3 10 fallure  Currentmeasurement10faled 2 No No
506 AR) 94-4 Illfailure  Currentmeasurementllfaled 2 No No
507 A(R) 94-5  I12failure  Current measurement12faled 2 No No
508 A(R) 94-6  PT3failure Resistance measurement3faled 2 No No
509 A(R) 94-7 PTAfailure  Resistance measurement4faled 2 No No
510 A(R) 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  HARTO failure  HARTOinputfailed 2 No No
517 A(R) 95-7  HART1Ofailure ~  HART10inputfailed 2 No No
518 A(R) 95-8  HART1lfailure ~  HART 1linputfailed 2 No No
519 A(R) 95-9  HARTI2failure ~  HART12inputfailed 2 No No
520A  96-0 rdloss  Llossofrelativedensty 2 Yes No
521A  96-1 rd<lalarmlim. Relative density below lower alarm limit 2 Yes Yes
522A 962 rd>up.alarmlim.  Relative density exceeds upper alarm limit 2 Yes Yes
523A 963 rdjump  Relative density gradient exceeds maximum 2 Yes Yes
524 W 96-4 rd<lLwarn.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
527A 967 HsGCtimeout No more signal from the superior calorific value transmitter 2 Yes No
528A 968 sdGCtimeout  Nomore signal from standard density transmitter 2 Yes No
529A 969 rdGCtimeout Nomore signal from relative density transmitter 2 Yes No
530A 970 CO2GCtimeout  Nomore signal from CO2 transmitter 2 Yes No
531A  97-1 N2GCtimeout Nomoresignal from N2 transmitter 2 Yes No
532A 972 H2GCtimeout  Nomoresignal from H2 transmitter 2 Yes No
533A  97-3 HsGCalarm  GC reports loss of superior calorificvalue 2 Yes No
534A  97-4 sdGCalarm  GCreports loss of standard density 2 Yes No
535A 975 rdGCalarm  GCreportsloss of relative density 2 Yes No
536A  97-6 CO2GCalarm  GCreports loss of carbon dioxide 2 Yes No
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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
543A 98-8 Invalactkey ~ Invalidactivatonkey 2 No No 35]
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 H 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 lllegal use of second base conditions (not AGA8DC92) 1 No No
559 H 59-6 C6+ distribution lllegal 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

568 W 57-9 FilesysWarn noncritical WiIinCE file system error 1 No
570 H 58-9 Service mode Service mode is active 1 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 1ISO6976 2 No No
575 W  34-1 RnNn<>Rn-1S06976 Standard density no match with 1SO6976 2 No No
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Al Second PT100

A second resistance input is available as an alternative to
current outputs 7 and 8!

Installation
« Remove the housing cover.

o 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).

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
X 48

OO 0O00O0O0
O O O0O0O0O0

X4a7

PT100-1 and -2

X

14

QOQO0OO0
slleNeNelloNoNe

e PT100 connection:

PT100-1:

X5
PT100-2: X6

-7,8,9,10
-7,8,9,10

e Measurement parameterization:

El Configuration

S 1 No.resist.meas.ch.

—

rNumber
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A.2 Special case of revision with orifice flow meter

If the coordinate EDO1 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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A.3 Linking extra counter with pulse output

Example: Extra counter 1 with pulse output 2

JL | 355

1 pulse

\ 4

NT Contactinputl X7-1,2

I _

1 pulse

OO Extra counter 1

0001 Input pulses x 0010 Weighting = OOO08 Integer part
(e.g. 10)

v

JUyuuuyuuuL

10 pulses

MG Pulse output 2

MG19 Transit Extra counter 1

MG10 Measurement value assignment = Transit
»] OOO08 Integer part / MG13 Pulse value = MGO1 Pulse counter
(e.g.2)

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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A.4 Linking control totalizer with pulse output

Example: Control totalizer 1 (volume pulse) with pulse output 2

256 Jun_ Ut |

1000 pulses

\ 4

NL Frequency input1X8-7,8

— Juul_ JuL

1000 pulses

Control counter 1

NLO3 Input pulses 1 x NL10 Weighting = NLO8 Integer part
(e.g. 0.01)

\ 4

JUuuyuuuuuuL

10 pulses

MG Pulse output 2

MG19 Transit = Control counter 1

MG10 Assignm.meas.val. = Transit
»| NLO8 Integer part / MG13 Pulse value = MGO1 Pulse counter
(e.g.2)

1 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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A5 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 z counter touchscreen 2035 touchcount
I 3 counter home key v} homecount
B 4 refresh dlimate cab. |10 |z  MWimarefresh

| Enter || Cancel || Load defaulis || Fadresh |

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.

FAO3 counter home key
Indicates how often the HOME key was actuated.

FAO4 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.
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A.5.2 FB On-the-fly calibration
EB On-the-fly calibration

Access Line Designation WValue Unit WVariable

[} 2 Uncorr.vol.meas. 0000 m3 feliy

O 3 Corr.vol.meas. 0000 m3 fevlk

D 4 Vol. at base cond. .0000 *100 m2 felin

D 5 Quantity of energy 0000 MWh feE

D 3 Mass L0000 *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.

A5.3 FC Freeze

EC Freeze

Access Line  Designation Value Unit Variable
O 1 Time last freeze 27-09-2018 15:00:00 frzTime

O 2 Freeze contact OFF ktkFreeze
B 3 Fresze mode frzMode

B 4 Freeze interval |3|] | s frzIntarval
B 5 Source freeze cont. kzoFresze

| Enter || Cancel || Load defauhs || 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
ED Corrector cycle

Access Line Designation Value Unit Variable
1 Cycle duration 0.0345 = Zyldus

(]
o
o

z Program cycles
3 Cycle counter 28405277

Refresh

29 1/s Zyklen
cychlo

Figure 258: Menu FD Corrector circle

FDO2 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
i | - liti

Valua Unit Variable

Designation

Revision status
Time stamp 1
Time stamp 2
Time stamp 3
Time stamp 4
Revision run
Pref/post run
Delay

At rest
[01-01-1970 01-00:00 |

[01-01-1970 01-00:00 |
[01-01-1970 01-00:00 |
[01-01-1970 01-00:00 |
[1200 |5
[60 |s
|1 |5

Partners address

Partners entity

[Flow comp. entity |

Code 1 of partner 3333 |
Code 2 of partner 3333 |

Access Line
D 1
O 2
oQ 3
Q 4
O 5
Q =3
Q 7
O B
B 9
B 10
L 11
C 1z
|

Enter || Cancel || schedule || Refresh |

Result of function test

revSiat
revStampd
revStamp2
revStampd
rev Stampd
revPrf
reviorilach
revlelay

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:
e FFO06 Revision run defines the duration of the test

e FFO7 Pre/post run defines the wait time between the start time and testing
time and between the testing time end and stop time.

e 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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A5.6 FG Hardware test
EG Hardware test

Access Line Designation

e I B I T R B T T R R R R B R I T B I T T T O T T O o T o T o T o O e O e N e T O O

1 Active
z Alarm contact

3 Warning contact

4 Contact output

7 Poweer LED

] Fun LED

] Warning LED

10 Alarm LED

13 HFX test totalizer

14 HFY test totalizer

15 HFX-HFY diff.

18 Frequency input 1 -= NLO1
17 Frequency input 2 -= NMO1
18 Frequency input 3 -= NNO1
19  Frequency input 4 -> NOO1
20 Frequency input 3 -= NPO1
21  Frequency input 6 -= NOO1
22 Frequency input 7 -= NRO1
23  Frequency input & -= NS501
24  Current input 1 -7 NAD1
25 Current input 2 -7 NBO1
26  Current input 3 - NCO]
27  Current input 4 -> NDO1
28 Current input 5 -= MED1
29  Current input 6 -> NFO1
30 Current input 7 -> NGO1
31 Current input 8 -> NHO1
32 Current input 9 -> NUDIL
33 Current input 10 - NVO1
34 Current input 11 -> NWO1
35 Current input 12 -> NX01
35 Inside temperature -= ALO1
37 Resistance 1 -> NIO1

38 Resistance 2 -> NI101

39 Resistance 3 -> NYD1

40 Resistance 4 ->= NZ01

41 Contact input

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
0.0025 mA
0,0000 mA
0, 0000 maA
0.0000 ms
0.0000 maA
0.0000 maA
0.0000 ma
0.0000 maA
0.6261 mA
1.1215 mA
0,0000 mA
0, 0000 maA
35.9 2C
0.00 Ohm
0.07 Ohm
12£.5% Ohm
0.07 Ohm
0DFF hex
OFF

Variable

Figure 260: Menu FG Hardware test

In normal operation and/or during the measurement, "no" is activated in coordinate
FGO1 Active. "yes" is selected during a hardware test or a simulation. The display
test is initiated with coordinates FG0O5 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" (FGO1 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" (FGO1 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.

A5.7 FJFile system

E] File system

Access Line  Designation Value Unit Variable
B 1 percent free memo 58,360 % dspace

B 2 min. capacity warn | 5.000 |°.‘-‘n A LEL

D 2 total memory 3921.8 MByte cfTotal

o 4 available memaory 3857.5 MByte cfivail

| Enter || Cancel || Load defauls || Refresh |

Figure 261: Menu FJ File system

The following specifications relate to the internal SD memory card.
« Percent free

Indicates the percentage of total available memory capacity that is still availa-
ble.

o Warning free
Defines the warning limit for capacity shortage.
e Memory total
Indicates the maximum memory capacity of the SD card.
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« Memory free

Indicates how much memory capacity is still free.

A58

10
17
13
19
20
21
22
23
24
25
26
27
23
29
30

Refresh

Lo I o e o e o I v v o Y o e o O e

Figure 262: Menu FK Boole function

FK Boole function
EK Boole functions

Access Line Designation Value Unit

Morm. function
New warning
Mewi alarm
Mew second
Mewi second 30
New minute
Mew hour

Mew: day

Mew gas day
Mews month
Mew gas month
New year

New gas year
Parameter flag
MNew key

1

L Y Y I o N o Y e Y o T v Y o Y Y s T o O o O o

Variable
isMormi
ZykMNewWarn
zykNewAlarm
ZykNewSec
zykNewSec30
zvkNewMin
zykMewHour
ZylcM ey Dy
zykNewGasDay
zZykMewMonth
zvkNewGasMon
ZykMewYaar
zvkNewGasy
ZykNewPar
ZvkNewkKey

The values of the parameters of the truth functions are displayed in this menu.
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B) Updating software

Software in the following refers to the firmware running on the ERZ2000-NG.

A Caution

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.

e The application with a special part, the calibration core.

Each part is identified by:

e Version number

e Checksum

e 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:

e 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.

e Inthe 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.
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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!

e In doing so, you can ensure that archive content and device parame-
ters are not lost!

Required tools

 Phillips screwdriver

o Network cable

o PC with network access
e SD card reader

SD card removal

e 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.

¢ Remove the inserted SD card from the holder.
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SD card backup

« 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.

e Insert the SD card in a card reader.

« 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

\Bin
\ERZ2000NG
\HTMLS
\tools
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Please do not delete the files and directories on the SD!
Copy the new software completely to the SD.

368 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).
e 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 archieves.

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

« Activate coordinate EDO5 Service mode ("yes") in order to prevent an auto-
matic device reset (watchdog) during subsequent steps.

Close the application

o 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

o Click on the "Start" button.

e Click on "Programs".

e Click on "Windows Explorer".

Start FlashloadCE

o "SDCard" (double-click)

e "TOOLS" (double-click)

e "FlashloadCE" (double-click)

Monitor the output window

« 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

o A message that the connection between FlashloadCE and the bootloader was
established appears in the output window (to the right):

"Device is connected!"
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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".

« Select the BIOS file on the "SDCard" in the subdirectory "Bin".
Such files have the name extension ".mot", e.g. "F2_007.mot".
Then confirm the file selection with the "OK" button.

Monitor the output window:
e 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
¢ Click on the menu item "Flash > Clear".

Monitor the output window:

« After the deletion process is successfully completed, a message that the flash

memory was deleted appears:
"Flash memory is blank"

Program the flash memory
o Click on the menu item "Flash > Program".

Monitor the output window:
« 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.

« 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

e 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
« The following message appear after the activation:
"Target has been made valid!"

Start the software
e Click on the menu item "Flash > Start target".

o 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
. 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.
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C) Archive assignment, depth and identification

Cl 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.1l1

OA DSG archives
Access Line Designation
K 1 Std.query 1

K 2 Std.query 2

[} k] Level FROM 2
(B] 4 Level TO 2

K 5 Std.query 2

K E Std.query 4

[} 7 Level FROM 4
(n] -] Level TO 4

K 5 Std.query 5

[} 10 Level FROM 5
(B] 11 Level TO 5

K 12 Std.query 5

[} 12 Lewvel FROM &
(B] 14 Level TO &

K 15 Std.query 7

[} 16 Lewvel FROM 7
[} 17 LewvelTO 7

K 18 Std.query ia
K 19 Std.query 2a
[} 20  Lewvel FROM 2a
(B] 21 Level TO 2a

K 22  Std.query 2a
K 23  Std.query 4a
[} 24 Level FROM 4a
(n] 25 Level TO 4a

K 26 Std.query 5a
[} 27 Level FROM Sa
(B] 28  Level TO 5a

K 29  Std.query 5a
[} 20 Lewvel FROM Ea
[} 31 Level TO Ga

K 32 Std.query 7a
(B] 33  Level FROM 7a
[w} 34 Level TO 7a

K 35 Std.query 1b
K 35 Std.query 2b
[} 27 Lewel FROM 2b
[} 38 Level TO 2b

K 39 Std.query 3b
K 40 Std.query 4b
[w} 41 Level FROM 4b
(n] 42  Level TO 4b

K 43 Std.query Sb
[} 44  Level FROM 5b
[} 45 Level TO 5b

K 45 Std.query 5b
(B] 47 Level FROM sb
[w} 48 Level TO &b

K 49  Std.query 7b
(B] S0  Lewvel FROM 7b
[} 51 Lewel TO 7b

K 52 Std.query R1

OA DSfG archive

Value
Standard query
Standard query

4917

13108
Standard guery
Standard query
4917

12108
Standard query
1

4836

Standard query
1

6355

Standard guery
1

6353

Standard query
Standard query
4917

13108
Standard guery
Standard query
4917

13108
Standard query
1

4836

Standard guery
1

6355

Standard query
1

6353

Standard query
Standard query
4917

13108
Standard query
Standard query
4817

13108
Standard query
1

4836

Standard query
1

6355

Standard query
1

6353

Standard query

Unit Variable

stdabfi
stdabf2
S2Won
s2bis
stdabf3
stdabf4
s4von

stdabfs
S5von
s5bis
stdabfe
sEvon
s6his
stdabf7
s7wvon
s7his
stdabfia
stdabf2a
sZavon
s2abis
stdabf2a
stdabfda
sdavon
s4abis
stdabf5a
SOavon
s5abis
stdabfia
sGavon
s6abis
stdabf7a
sfavon
s7abis
stdabfib
stdabf2b
s2bwvon
s2bbis
stdabfZb
stdabf4b
sdbvon
s4bbis
stdabfSh
s5bvon
s3bbis
stdabfsh
s6bvon
s6bbis
stdabf7hb
s7bvon
s7bbis
stdabfR1

OO0 A0 0ARAQ0DDL0DAO0O0DARAOOD A0 ROO0FRUOLD AQO0ALQDD ADDARAODO0DARAROOQDARAODODAQDQOSAR

32
32
54
35
36
37
38
39
&0
&1
62
63
£
£3
&5
&7
==
g2
70
71
72
72
74
]
76
77
78
72
g0
g1
g2
g2
g4
85
121
g7
g3
g9
20
o1
g2
e
94
a5
£
97

Refrash

Std.query R1
Lewvel FROM R1
Lewvel TO R1
Std.query R2
Lewvel FROM R2
Lewvel TO R2
Std.query R3
Lewvel FROM R3
Lewvel TO R3
Std.query 9
Lewvel FROM 3
Level TO 9
Std.query 11
Lewvel FROM 11
Level TO 11
Std.query 12
Lewvel FROM 1Z
Level TO 12
Std.query 13
Level FROM 13
Lewvel TO 13
Std.query Sk
Lewvel FROM Sb
Lewvel TO b
Std.query 11b

Level FROM 11b

Level TO 11b
Std.query 12b

Level FROM 12b

Level TO 12b
Std.query 13b

Level FROM 13b

Level TO 13b
Std.query F1A
Std.query F1B

Level FROM F1B

Lewel TO FiB
Std.query F2A

Level FROM F2A

Lewvel TO F2A
Std.query FZB

Level FROM F2B

Level TO F2B
Std.query F2C

Level FROM F2C

Level TO F2C

Standard quary
3

8

Standard query
3

8

Standard query
3

8

Standard query
(1]

(1]

Standard query
0

L1}

Standard query
0

0

Standard query
1]

(1]

Standard query
1

7400

Standard query
1

7400

Standard query
1

5354

Standard query
1

5354

Standard query
Standard query
1157

9388

Standard query
1157

9388

Standard query
11597

9388

Standard query
11597

9388

Figure 263: Menu OA DSfG archive

stdabfR1
sR1von
sRibiz
stdabfR2
sRZvon
sR2bis
stdabfR3
sR3von
sR3bis
stdabfa
s3von
s8bis
stdabfii
slivon
s11bis
stdabf13
slZvon
512bis
stdabfi3
si3von
513bis
stdabf3b
s9bvon
59bbis
stdabfi1b
siibwvon
s11bbis
stdabfizb
s12bvon
s12bbis
stdabf13b
s13bvon
513bbis
stdabfFiA
stdabfF1B
sF1Bvon
sF1Bhis
stdabfF2a
sFEZ2Avon
sF2Abis
stdabfF28
sFZBvon
sF2Bbis
stdabfF2C
sE2Cvon
sF2Cbis

Various DSfG parameters are displayed in menu OA DSfG archive strictly for di-
agnostic purposes.
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.C.1.2

OC Function

OC Function

Access Line Designation Value Unit Variable
nichtDa

(] 1
Refresh

not available

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

.C.1.3

OD Input values

0D Input values

Access Line
4 FCBios-cycles

Designation

13 Pulse comp. line 1
14 Pulse comp. lina 2
15 Start-up line 1
16 Start-up line 2
18 Base time-second
19 Base clock-second
24  Missing pulses
25 Base clock-HF1/2
26 Base clock-HF2/4
27 Base time-HF1/2
28 Base time-HF3/4
30 IGM timer

= 21 IGM time slice

32 time slice

35 Act. dp-current
36 dp current no.

37 dp qual. timer

28 OQm-Freg. rough
39 Qm-Freq. precis,
40 Qm trend rough
41 Pulse comp. ignor.
42  Qm rough

43  Wolume unit

OO OO DO OO O s e e e e e e e e e e e e

44  Flow unit
45 VOS5 unit
Refresh

33 DP-Timer raw value 1896157252

Value Unit Variable
1542 Hz  fchloops
o hwivigli2
1] hwPvigl34
No anlaufl2
Yes anlauf34
1893071147 basaTimer
0.993195 s baseZvk
o pulsAusfall
1.000 s baseZ12
1.000 s baseZ34
1899978555 baseTimil2
1900107140 baseTim34
o igmTimer
0.000000 s igmTZyk
1.000 s fleichZ
waTimer
Iv] aktabr
o sliabre
Os wgQCnt
0.0000 Hz  guickf
0.0000 Hz  showf
0 %% gminsf
Yes SUpPQress
0.000 m3/h gilflw
wDzuEinh
aDzuFink
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

375
OF Miscellaneous
Access Line Designation Value Unit Variable
D 1 relative density 0.5851 dvEn
I ] State Offline dsfgState
A 19 Counting check 1 1805423 before
A* 20 Counting chack 2 1805423 after
(] 21 Receipt MODS20 20488806 canRovTg
I 22 Send M3Z OK 20488814 canTrmOk
I 23 Send M3Z err S0 canTrmNok
D 24 Receipt difference 8 canTrmDif
I 25 Burst telegrams i} runMr
Q 26 CAN burst [0 | burstCan
AF* 27 Qm freg. main 0.0000 Hz  gvuFxu
AF 28  Qm freg. ref. 0.0000 Hz  gvuFyu
] 29  Roughness 1.00000 fGlatt
n] 30 Current coordinate 2045 aktkoo
D 31 Current key 16 aktKey
[n] 41 Status mom.values Okay momEstt
D 42  State At rast feState
[n] 49 Aux, value string arvString
D 50 Aux. value long i} arvlong
] 31 Last event 5779 1Ewt
n] 32 Time of last event 26-09-2018 14:25:00 1Ewt
K 62 Magic number 47110815 miagicMo
K 63 magic number 2 11471580 magicio?
D E7 Time of power fail 19-09-2018 10:50:15 ailt
D E83  power outage time 42 = pfzils
D 70 Copy gas vel. dir.1 000000 m2 cgDzulfw
n] 71 Copy gas vol. dir.2 000000 m2 coDzuliw
D 79  MNoise 135 irandom
I B0 Power fail i] pfailf
[} E1  Parameter flag a sawvePars
(] 82 Msgs. at issue 3 actErrors
D B3 cummulated Msgs. 3 cumErrors
A* 24 Checksum parameter 00000000 dbprf
D B5 Used range i} QeMb
D g5 Used range i} QmMb
] g7 Used range i) oMb
n] 28 Used range i) CQuMb
D 89 Used range i] OleMb
[n] 30 Used range i] ZuMb
D 91 Used range i} k=zIMb
D 52 damaged EZD-Tag. a ezdDefekt
o 93 DSG status Stop dzuEstt
u] %4  power of ten o] dzuWit
D 58 Samples event/hour 8B5S finstESmpl
D 39 Samples per hour 565 finstHSmpl

[ Enter || Cancel || Load defauls || Refresh |

Figure 266: Menu OE Miscellaneous
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Various parameters are displayed in menu OE Miscellaneous strictly for diagnos-

tic purposes.

.C.1.5

1

10
11
1z
1z
14
15
16
17
18
13
20
21
22
23
24
25
26
27
28
29
30
31

OO0 ODDEPODO@DEDDDIONDELDOE@DEDEDDEODDEID

OU Freely programmable archive
OU Free programmable archive

Access Line

Designation

Record cycle OFF

Assign.Channel 1 = ADD1  Edit
Assign.Channel 2 = AE0L
Assign.Channel 2 = LE10
Assign.Channel 4 = LC04 Edit
Assign.Channel 5 = LCO41
Assign.Channel & = OC01
Assign.Channel 7 = LE0O7 Edit
Assign.Channel 8 = LDO1  Edit
Assign.Channel 9 = LD10 Edit
Assign.Channel 10 = LEQ4 Edit
Assign.Channel 11 = LEQ1 Edit
Assign.Channel 12 = LE10 Edit
Assign.Channel 12 = HBO1 Edit
Assign.Channel 14 = HD01 Edit
Assign.Channel 15 = HEQ1 Edit
Assign.Channel 16 = ABD1 Edit
Assign.Channel 17 = AC01 Edit
Assign.Channel 18 = ADO1 Edit
Assign.Channel 19 = AED1 Edit
Assign.Channel 20 = AED1 Edit
G trigger

G trig. pattern

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

Figure 267: Menu OU Freely programmable archive

00000000 hex
00000000 hex

Unit Variable

fpagZvk
kWh/m3 fpagkl
kg/m3 fpagkZ
m3 fpagk3
Mwh fpagk

*100 m3 fpagkS

fpagks
m3 fpagk?
*¥100 m2 fpagks
m3 fpagks
MWh fpagklD
*100 m3 fpagkll
m3 fpagkl?
ket fpagkl3
m3’h fpagkid
mZ/h fpagklS
MPa fpagklt
K fpagkl?
k'Wh/m3 fpagkls
ka/m3 fpagkls
ka/m3 fpagk20

gbhTrigger
gbhTrgPatt

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 = OCO1 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 WVariable
8] 1 dlgarchive Order-No digarchive
(] z ClgFunctions 1 Drag indicator digFunktic
o 3 DlgFunctions 2 Time 1 dlgFunktiz 377
O 4 DlgFunctions 3 Partner's addr. digFunkti=
(8] 5 dlgUebersi Analysis dlgUebersi
D & dlgCommon Xs dlaCommon
D 7 dlgFehler Status dlgFehler
D g dlgSarvica Volume dlgService
(] ] dlgEditKoo Minimum value digEditKoo
(] 10 dlgAnzeige Owerview dlgAnzeige
[n} 11 dlgwait WRONGEIOS dlgWait
o 12  dlgSrvCmd <please select= dlgSrvCmd
O 13 DlgKeybMum i digkeybNum
o] 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

(] 1 Meaning Bit pattern

[} 2 Accuracy test

[} 3 Group name A-M

[} 4 Group name N-Z

[m} 3 access types

[} =1 Data types 1

[m} 7 Data types 2

[m} g Docu generation

O 5 helpline

O 10 Binary code control

[} 20 Diverse 3

[ 21 Diverse 4

O 22 Diverse 3

O 23 Diverse &

[ 24 Diverse 7

[ 235 Diverse &

O 26 Diverse 9

(] 27 Diverse 10

[m} 28 Diverse 11

[} 29 Diverse 12

[} 30 Diverse 13

[ 31 Diverse 14
Refresh

Value
0: Alarm
Pre run
Measuraed valuas
Inputs
Access
Drata type
double
Line
Text
Module
Parameterization
Load defaults
settable under
Modbus
Value (display)
Owerview
Pictures
Components
Frozen values
Parameter check

region

W-Meaas. parameters

Unit Variable

B

grphlamesl
grphlames2
BCCES5ES
datatpl
datatp2

E

helpline
codechk

divers3
divers4
diverss

diversi0
diversii
divers12

§

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

QY special values DSfG

QY special values DSfG

Access Line

Lo O e B o o I o IR o o I o I o N v I o o N o I o I o Y o o Y o o IO =+ = A = = o I v o I o o [ o

[y

Wom s M B W R

L R R R e o S = e - S e
A T T T N e T R R A T T

35

Designation
signed by DFUe
signaed by device
signature method
time expired
EADR of sender
Current entity
Current address
Orig.doc. printar
Data memory

Battery change
Billing

No. bill. modes
EOS-algorithm
Eval. subst. val.
Eval. subst. val.
Behaviour totaliz
Behaviour totaliz
User lock

Hash valus
Signature R
Signature 5
Number of paths
Signed archives
Archive line-by-line
Calorific value
standard density
Relative density
G trigger

G trig. pattern

Value Unit
1
o
o
Do-MM-Y hhemmess
OFF
[0 |
o | keyt=
[14-03-2016 16:37:37 |
1
2
3
o
o
o
o
o
hex
hex
hex
o

1
1

Variable
dfusign
dfuszelelk
dfuverf
expired
AbseEadr
mylnst

werhHZWB
werhHZWI
Bschalter
actHash
sign R
sign_S
MrofPath
dfusign2
arvzhw

11.250 kWh/m3 hoCopy

0.75651 kg/m3

0.5549
00000000 hex
00000000 hex

| Enter || Cancel || Load defaulis || Refresh |

rhonCopy
dvCopy
gbh2Trigger
gbh2TrgPatt

Figure 270: Menu OY QY special values DSfG

Various DSIG parameters are displayed in menu OY special values DSfG strictly
for diagnostic purposes.

379

Manual ERZ 2000-NG -

ENO9 -

2020, January 23rd



Appendix

380

.C.1.9 OZDSfG archive part 2

07 DSG archives part2

Access Line Designation Value Unit Variable
K 1 Std.query 14a Standard query stdabfids
K 2  Std.query 14b Standard guery stdabfl4b
B 3 Level FROM 14b 1 s14bvon
B 4 Level TO 14b 7 s14bbis

K 5 Std.query 15a Standard guery stdabfl5a
K 3 Std.query 15b  Standard guery stdabiflSh
O 7 Level FROM 135b 1 s15bwon
o E Level TO 15b 7 s13bbis

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||ina| No."* Totalizer BM1 / Original tutalizer”* Totalizer BM1 J Corr.vol.meas."* Totalizer BM1 / Vol. at base c\nnd.”*
| - - caafd/baag caagd/baas caahd/baaa

@—mo—ym hh:mi:ss - m3 m3 *100 m3

26-09-2018 18:00:00 [|13085 111118 7e810

[26-09-z018 19:00:00 |12086 111118 7810

[26-03-2018 20:00:00 [[1z087 111118 7e810

[26-05-2018 21:00:00 12088 | [[t11118 [7es10 I

[26-05-2018 22:00:00 12082 | [[t11118 [7es10 I

[26-09-2018 23:00:00 12030 | [[111118 [7es1n I

[27-09-2018 00:00:00 12091 | [[t11118 [[Fea10 I

Figure 272: Archive group 1

The channel status is specified with color-coding (black, gray, blue, , turquoise and
).
Channel status
s Okay
» Default value

Figure 273: Archive group 1 channel status
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TSV file
Ordinal No. |[Number| state from to
13001 ... 13108 108 23-09-2018 08:00:00|(27-0%-2018 17:00:00
12501 ... 13000 500|[complete][02-09-2018 12:00:00|[23-03-2018 07:00:00]
12001 ... 12500 500|[complete][12-08-2018 16:00:00|[03-05-2018 11:00:00
11501 ... 12000]| 500|[complete|[25-05-2018 14:00:00|[13-08-2018 15:00:00 381
11001 ... 11500 500|[complete][04-05-2018 20:00:00|[25-06-2018 13:00:00|
10501 ... 11000 500|[complete][15-05-2018 o0:00:00|[04-06-2018 15:00:00
10001 ... 10500]| 500|[complete][24-04-2018 04:00:00|[14-05-2018 23:00:00
5501 ... 10000 500|[complete][02-04-2018 10:00:00|[24-04-2018 03:00:00
9001 ... 3500 500|complete][13-02-2018 13:00:00|j03-04-2018 09:00:00
BS01 ... 000 500|complete|[20-02-2018 17:00:00|[13-03-2018 12:00:00
BOO01 ... 8500 500[cemplete][z0-01-2018 21:00:00|[20-02-2018 16:00:00
7501 ... 8000 500||complete][10-01-2018 01:00:00|[30-01-2018 20:00:00
7001 ... 7500 500|[complete][18-12-2017 13:00:00||10-01-2018 00:00:00
£501 ... 7000 500|[complete][02-06-2017 20:00:00|[18-12-2017 18:00:00
£001 ... 5500 500|[complete|[12-05-2017 12:00:00|[03-06-2017 15:00:00
5501 ... 6000 500|[complete|[22-04-2017 14:00:00][12-05-2017 11:00:00
5001 ... 5500 500|[complete][01-04-2017 23:00:00|[22-04-2017 13:00:00
4917 ... 5000 84 |[z5-03-2017 11:00:00|j01-04-2017 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 Archive group 1 Main totalizer for AM 1 plus measurements
QB Archive group 2 Disturbance totalizer for AM 1

QC Archive group 3 Main totalizer for AM 2 plus measurements
QD Archive group 4 Disturbance totalizer for AM 2

QE Archive group 5 Main totalizer for AM 3 plus measurements
QF Archive group 6 Disturbance totalizer for AM 3

QG Archive group 7 Main totalizer for AM 4 plus measurements
QH Archive group 8 Disturbance totalizer for AM 4

QI  Archive group 9 Instance F 1b

QJ Archive group 10Instance F 2a

QK Archive group 11 Instance F 2b+c

QL Archive group 12GC

QM Archive group 13 Totalizers for undefined AM

QN Archive group 14 Tandem comparison results
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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 19 DSfG 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 9to 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.

C3

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.

15t step
2" step
3 step

41 step

5t step

6" step
7" step

Parameterize lower alarm limit parameter to 20 bar
(assigned to the technical zero point O or 4 mA).

Parameterize upper alarm limit parameter to 70 bar
(assigned to the technical end value 20 mA).

Parameterize the offset correction parameter to 0

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)

Determine the difference from:

actually supplied measuring signal and displayed measured variable
Enter this difference as an offset in the offset correction parameter
Check the pressure measurement display

The same procedure applies for all analog inputs.

383
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E) Various circuit diagrams for inputs

Input pressure measuring transducer

Passive current input (transmitter)

Active current input, e.g. 4-20mA
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Temperature measuring transducer input

PT 100

Active / passive reserve inputs, e.g. delta-p transmitter

Density measuring transducer input, type DG 08

Subrack with
explosion-protected
ERZ2000-NG ooy assignable anf’p” o P Frequency DG 08
to connectors
X8 and X9 F======- I
/ 1+ 1
1 1
X . :
I GND !
1 1
 Signal___ |
Freely assignable
o onnecwrs PT 100 DG 08
e

385
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Standard density measuring transducer input, type NDG 08

ERZ 2000-NG

Freely assignable
to connectors
X8 and X9

A

Subrack with
explosion-protected
amplifier

Frequency NDG 08
measuring transducer

Vg

Freely assignable
to connectors
X8 and X9

A

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

~

Subrack with
explosion-protected
amplifier

VOS 07
frequency transmitter

X

Freely assignable
to connectors
X5 and X6

e

PT 100
3-wire connection

Vg

N\
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Standard density/calorific value correction input

Set of switches

ERZ 2000-NG Freely assignable
to connectors
X7 and X8
yd
/ Rhon corr.
»

Hs corr.
Rhon — M/H
Hs — M/H

SN

387
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Volume measurement input

Vortex gas meter

ERZ 2000-NG Connector Connector Connector Connecting WBZ 08
X8 WA1 Wi box
388
[ =1 1= 7 RS S
+ 1 1 1 L 1 T 1
Yo Yoy Yo Yo Yo f
Q 8 ' ' 2 2. v, vy 2,
- LI T Lt LI T I, T
1I \I 3 \II 1I 3 \l
1 1
! — 1t - - --O--
PE -~ ~
! 5}
1 @©
1 S
' S
1
: n
9 v =9 T N RSy
+ 1 f 1 f T L f 1 P T ] 1 f
10, ' 18 8 ' . ', 50
- L I Yo LAY ‘1/ =y
9 ! 1 6
—r - - --OF--
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Turbine meter

ERZ 2000-NG Connector Connector Connector Connector TRZ 03
X8 TA1 T1
i|+ L, MEAN AN T 0 0 O ;
! ! ! HF
_ 8 ! \ " 2 8 " 3 I
Ll \r' O Ll \r L= 389
Meas. (HFX) : X~ |
1 (&) PE 1 . .
PE @' A © @_ 1 * valid for 3-pin connectors,
, 2 . for all others: pin 6
! TA1 n T1 !
9 II‘ > 9 1 /I‘ 1*
+ o ——1 {1 {1
<] 10,4 ' g 2 ' 3 Y/ HF2
- —— — 0—— {1 I
Ref. (HFY)
Turbine meter with integrated NAMUR separator stage (optional)
ERZ 2000-NG Connector Connector TRZ 03
X9
o nE O
) 4 '| : - 3 il HF3
\r' |
Meas. (HFX) '
PE @' A * valid for 3-pin connectors,
' for all others: pin 6
5. .~ 1*
+ {1 {1 0
0! HF2
Q g 03 N
Ref. (HFY)
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Adaptation of an encoder on the ERZ2000-NG by means of switch amplifier

Preferred variants:

Encoder wiring diagram for X4 — plug on ERZ2000-NG

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:

Ground-based wiring

391
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Ultrasonic gas meter

ERZ 2000-NG DB 9 connector Connecting box USZ 08
{ X11 (COM 1) Ultrasonic meter _\
A ED R Rt 0 19
i B
8 20 — ——t320 RS 485-1
[ "
ono o — 0 18
1 ) A 4
| 1 1
\_ DB 9 adapter with !
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 485-1
Standard interface:
Terminating resistance = ON

/

Jumpers for RS 485-0
Service interface:
Terminating resistance = ON

DIL switch for RS 485-2 Re-
serve interface
Terminating resistance = ON

AN

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 393
Terminating resistance = ON

Figure 276: USE-09 Electronics of the USM-GT400 or USZ 08

DIL switch for RS 485-2
Reserve interface
Terminating resistance = OFF

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

394
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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

Alarm, warning

Pulse outputs (1-4) internal connection similar to warning

Connector
ERZ 2000-NG X3

1= =
Ll [
! < 2. 1!
=
3 1 1
1 1
1 1

2 4 Lo MRG

1o FWA

5 't
etc.

R [ I —

w

/N /N N
[e)]

I [ i i Y I [ o |

N
1

PE @---:
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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.

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

<Us> 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
errors3

Additional comments:

1 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:

1 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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) 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

400

Pressure and temperature
measurement continue run-
ning for the conversion

Pressure and temperature
measurement are retained for
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

401

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.

Figure 280: Revision via contact: Tests for totalizers connected in a series
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Tests for simulation
activated via external contact, all totalizers stop.

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 fur
Gasmessgerate) abbreviated as the DSIG is described comprehensively in the
following documents:

e (G485 Technical Rules, Work Sheet, September 1997
e 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 ICO1 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 IO11 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-
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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_ it/ 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 its 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
IO DSfG tandem counter comparison
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I0 DSfG tandem counter comparison

Access Line

goQoHR === 000 0000 O ® ® O0@®®Q Q0000
]
o

42

Designation
Status
T dev. (K)
P deviation
dVb/dt dev.
dvm/dt dev.
period deviation
Partners addr.
survey period
T perm. dev.
P perm. dev.

Vb perm.dev.

Vm perm.dev.

Own temperature

Own pressure

Own survey period
Own base volume
Own oper. volum.

Own running no.

Foreign temperat.

Foreign pressure
For. surv. period
Foreign base vol.
Foreign oper.vol.
Foreign run.no.

act. survey period

act. base volume
act. oper.volume

Value Unit Variable
asynchronous STlmw
0.000 %  Ttnd
0.000 % Ptnd
0.000 %  VNtnd
0.000 % VBind
0.000 % ZTtnd
tandAdr
| OFF v| tandZyk
110.000 | Ttndmx
110.000 |%  PtndMx
110.000 |%  VNtndMx
110.000 |%  VBtndMx
0.00°C Tmy
0.000 bar Pmy
.000 s ZTmy
000 m3 VNmy
000 m3 VBmy
0 Omy
0.00°C  This
0.000 bar Phis
.000s his
.000 m3 VNhis
.000 m3 VBhis
0 Ohis
.000 s ZTlmw
.000 m3 VNImw
.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:

e Alarm and warning messages / DSfG distinctions

o Electrical connections / DSfG bus / DSfG plug assignment
e Electrical connections / DSfG bus / DSfG bus termination
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406

J.2
J.2.1

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

© 0 N o o0k~ W NP O

10
11
12
13
14
15

Examples

dpP
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.

Modbus

Summarized fault messages

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 O:
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 Temperature VOS below lower alarm limit vn
value
9A 01-2 TS>Alarm UL \'I/'glrSgerature 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 IZ_)e_nS|ty transmitter temp. below lower alarm vn
limit value
16 A 02-2 TD>Alarm-UL Density transmitter temp. above upper alarm vn
limit value
i r Density transmitter temp. gradient above upper
17 A 02-3 TD-jump maximum Vn
21 A 03-0 Pa failure Absolute pressure failure Vn+P
22 A 03-1 Pa<LL alarm Absolute pressure below lower alarm limit Vn+P
value
23 A 03-2 Pa>UL alarm cglizlute pressure above upper alarm limit Vn+P
24 A 03-3 Pa-jump %}j&lute pressure gradient above upper max- VniP
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 RNn-jump itjrr;]dard density gradient above upper maxi- Vn+GC
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 Operating density below lower alarm limit vn
value
20 A 05-2 Rb>Alarm-UL Operating density above upper alarm limit vn
value
41 A 05-3 Rb-jump gﬂﬁ:mmg 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 %?Jrrlra]on dioxide gradient above upper maxi- VN+GC
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62 A
63 A

64 A

65 A
69 A
70 A
71 A
72 A
80 A

81 A

82 A

83 A
87 A
88 A
89 A
90 A
94 A
95 A
96 A
97 A
105 A
110 A
157 A
164 A(R)
165 A
195 A

200 A

203 A
204 A
205 A
206 A
207 A
208 A
209 A

210 A

211 A
212 A
213 A
214 A
215 A
216 A
217 A
218 A
219 A
220 A

08-0
08-1

08-2

08-3
09-0
09-1
09-2
09-3
12-0

12-1

12-2

12-3
13-0
13-1
13-2
13-3
19-0
19-1
19-2
19-3
32-2
32-7
39-8
42-1
43-2
48-0

48-5

50-0
50-1
50-2
50-3
50-4
50-5
50-6

50-8

51-0
51-1
51-2
51-3
51-4
51-5
51-6
51-7
51-8
51-9

VSO failure
VSO<Alarm-LL

VSO>Alarm-UL

VSO-jump
H2 failure
H2<LL alarm
H2>UL alarm
H2-jump
VSN failure

VSN<Alarm-LL

VSN>Alarm-UL

VSN-jump

Pu failure
Pu<Alarm-LL
Pu>Alarm-UL
Pu-jump

N2 failure
N2<LL alarm
N2>UL alarm
N2-jump
CRC12 error
v.d.Waals Alrm
Qp failure

RTC defect
Totalizer defect
CAN timeout

S-coefficient error

T<>GERG lim.
P<>GERG-Iim.
Dv<>GERG Ilim.
CO2<>GERG lim.
N2<>GERG lim.
Ho<>GERG lim.
H2<>GERG lim.

GERG IterMax

T<>AGA limit
P<>AGA limit
Dv<>AGA limit
CO2<>AGA limit
N2<>AGA limit
Ho<>AGA limit
H2<>AGA limit
AGA algorithm.
AGA Pi,Tau
Support point prob-

VOS at meas. cond. failure

VOS at meas. cond. below lower alarm limit
value

VOS at meas. cond. above upper alarm limit
value

VOS at meas. cond. gradient above maximum
Hydrogen failure

Hydrogen below lower alarm limit value
Hydrogen above upper alarm limit value
Hydrogen gradient above upper maximum
VOS at base cond. failure

VOS at base cond. below lower alarm limit
value

VOS at base cond. above upper alarm limit
value

VOS at base cond. gradient above maximum
Overpressure failure

Overpressure below lower alarm limit value
Overpressure above upper alarm limit value
Overpressure gradient above upper maximum
Nitrogen failure

Nitrogen below lower alarm limit value
Nitrogen above upper alarm limit value
Nitrogen gradient above upper maximum
Calibration requirement of GC data violated
Van der Waals iteration error
Current-proportional flow failure

Time chip is defective

Totalizer defect

CAN-bus timeout

Primary value for status coefficient calculation
missing

Temperature beyond GERG limits

Pressure beyond GERG limits

Density ratio beyond GERG limits

Carbon dioxide beyond GERG limits

Nitrogen beyond GERG limits

Calorific value beyond GERG limits
Hydrogen beyond GERG limits

Maximum permissible GERG iterations ex-
ceeded

Temperature beyond AGA limits
Pressure beyond AGA limits
Density ratio beyond AGA limits
Carbon dioxide beyond AGA limits
Nitrogen beyond AGA limits
Calorific value beyond AGA limits
Hydrogen beyond AGA limits
AGANX algorithmic error panic

Vn
Vn

Vn
Vn+GC
Vn+GC
Vn+GC
Vn+GC
Vn

Vn

Vn

Vn
Vn+P
Vn+P
Vn+P
Vn+P
Vn+GC
Vn+GC
Vn+GC
Vn+GC
GC
Vn+GC
Vb+Vn
Vb+Vn
Vb+Vn
Vb+Vn+P+T

Vn

Vn+T

Vn+P

Vn+GC
Vn+GC
Vn+GC
Vn+GC
Vn+GC

Vn

Vn+T
Vn+P
Vn+GC
Vn+GC
Vn+GC
Vn+GC
Vn+GC
Vn

AGA intermediate transm. Pi,Tau beyond limits Vn+P+T

Error in the support point calculation

Vn
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227 A
248 A(R)
249 AR)
250 A

256 A(R)
257 AR)
323 A

365 A(R)
366 A(R)
367 A(R)

368 A(R)

369 A(R)

371 A(R)
372 A(R)
373 A(R)

374 A(R)

375 A(R)

401 A
402 A
403 A
404 A
405 A
406 A
407 A
408 A
413 A
414 A
415 A
416 A
417 A
430 A
431 A
432 A
434 A
435 A
436 A
440 A
466 A
467 A
468 A

469 A
470 A

474 A

52-6
56-0
56-1
56-2
56-8
56-9
65-6
71-4
71-5
71-6

71-7

71-8

72-0
72-1
72-2

72-3

72-4

77-0
77-1
77-2
77-3
77-4
77-5
77-6
77-7
78-2
78-3
78-4
78-5
78-6
80-0
80-1
80-2
80-4
80-5
80-6
81-0
83-6
83-7
84-0

84-1

84-2

84-6

lem
impermissible
Channel 1 error
Channel 2 error
TB/TN combi.
Channel 3 error
Channel 4 error
Rn fail. 2EW
NMA ADC
NMA overload
NMA Lb PT100

NMA Lb meas. ch.

NMA Lb comp. ch.

NMB ADC
NMB overload
NMB Lb PT100

NMB Lb meas. ch.

NMB Lb comp. ch.

DP1 (I<3mA)
DP2 (I<3mA)
DP3 (I<3mA)
Beta impermissible
DP1 failure

DP2 failure

DP3 failure
DP>max.

GQM list

MGC unknown
CGC unknown
MGC CRC12
CGC CRC12
dkvk>max.

IGM substitute value
Pathfail>perm.
ETA failure
ETA<Alarm-LL
ETA>Alarm-UL
ETA-jump

HFX pulse failure
HFY pulse failure
Kappa failure

Kappa<Alarm-LL
Kappa>Alarm-UL

Kappa jump

Impermissible operating mode

Channel 1 pulse count implausible
Channel 2 pulse count implausible

TB/TN combination impermissible

Channel 3 pulse count implausible
Channel 4 pulse count implausible

Second input value standard density failure
Namur module A analog converter

Namur module A overload

Namur module A PT100 wire break

Namur module A measuring channel wire
break

Namur module A comparison channel wire
break

Namur module B analog converter
Namur module B overload
Namur module B PT100 wire break

Namur module B measuring channel wire
break

Namur module B comparison channel wire
break

Delta-P cell 1 current less than 3 mA
Delta-P cell 2 current less than 3 mA
Delta-P cell 3 current less than 3 mA
Impermissible orifice plate/pipe ratio
Delta-P cell 1 failure

Delta-P cell 2 failure

Delta-P cell 3 failure

Delta-P above maximum

GQM list is incorrect

Main GC unknown identification
Comparison GC unknown identification
Main GC CRC12 implausible
Comparison GC CRC12 implausible
Max. deviation in operating point exceeded
Invalid substitute value used for IGM
Number of failed paths too high

Viscosity failure

Viscosity below lower alarm limit value
Viscosity above upper alarm limit value
Viscosity gradient above upper maximum

Measuring channel (HFX) pulse count failure
Comparison channel (HFY) pulse count failure

Isentropic exponent failure

Isentropic exponent below lower alarm limit
value

Isentropic exponent above upper alarm limit
value

Isentropic exponent gradient above upper
maximum

Vb+Vn
Vb+Vn
Vb+Vn
Vn
Vb+Vn
Vb+Vn
Vn+GC
Vn+P+T
Vn+P+T
Vn+T

Vb+Vn

Vb+Vn

Vn+P+T
Vn+P+T
Vn+T

Vb+Vn

Vb+Vn

Vb+Vn+dP
Vb+Vn+dP
Vb+Vn+dP
Vn+dP
Vb+Vn+dP
Vb+Vn+dP
Vb+Vn+dP
Vn+dP

GC

GC

GC

GC

GC

Vn

Vb+Vn
Vb+Vn
Vn+dP
Vn+dP
Vn+dP
Vn+dP
Vb+Vn
Vb+Vn
Vn+dP

Vn+dP

Vn+dP

Vn+dP
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501 A
502 A

503 A

507 A
527 A
543 A
544 A
556 A(R)
557 A

558 A

566 A
567 A
568 A
569 A
573 A
574 A
575 A
576 A
577 A
578 A
579 A
580 A
581 A
582 A
583 A
584 A
585 A
586 A
587 A
588 A
589 A
593 A
596 A
597 A
599 A
601 A
602 A

89-0
89-1

89-2

89-6
91-8
93-5
93-6
95-0
95-1

95-2

96-0
96-1
96-2
96-3
96-7
96-8
96-9
97-0
97-1
97-2
97-3
97-4
97-5
97-6
97-7
97-8
97-9
98-0
98-1
98-2
98-3
98-7
99-2
99-3
99-5
99-7
99-8

JTC failure
JTC<Alarm-LL

JTC>Alarm-UL

JTC-jump

GC components
DZU alarm

DZU timeout
Math problem
Code corrupt

Alarm vol. trans.

DR failure
DR<Alarm-LL
DR>Alarm-UL
DR jump

Ho GC timeout
Rn GC timeout
DR GC timeout
CO2 GC timeout
N2 GC timeout
H2 GC timeout
Ho GC alarm
Rn GC alarm
DR GC alarm
CO2 GC alarm
N2 GC alarm
H2 GC alarm
Beattie alarm
CH4 failure
CH4<LL alarm
CH4>UL alarm
CH4-jump

Comp.standardization

CH4 GC timeout
CH4 GC alarm
VOS corr. error
AGAS8 alarm
AGA8 92DC Alrm

Joule Thomson coef. Viscosity

Joule Thomson coef. below lower alarm limit
value

Joule Thomson coef. above upper alarm limit
value

Joule Thomson coef. gradient above maximum
GC components for full analysis bad

DZU sensor signals alarm

DZU sensor communication error
Mathematical error

Corrupt code detected

activated. Contact volume transmitter indicates
alarm

Density ratio failure

Density ratio below lower alarm limit value
Density ratio above upper alarm limit value
Density ratio gradient above upper maximum
Calorific value sensor communication error
Nominal density sensor communication error
Density ratio sensor communication error
CO2 sensor communication error

N2 sensor communication error

H2 sensor communication error

GC reports calorific value failure

GC reports nominal density failure

GC reports density ratio failure

GC reports carbon dioxide failure

GC reports nitrogen failure

GC reports hydrogen failure
Beattie&Bridgeman iteration error

Methane failure

Methane below lower alarm limit value
Methane above upper alarm limit value
Methane gradient above upper maximum
Error in standardization of gas components
Methane sensor not reporting

GC reports methane failure

Error in VOS correction calculation

AGA 8 algorithmic error

AGA 8 92DC algorithmic error

Vn+T+dP
Vn+T+dP

Vn+T+dP

Vn+T+dP
Vn+GC
Vb+Vn
Vb+Vn
Vb+Vn
Vb+Vn

Vb+Vn

GC

GC

GC

GC

GC

GC

GC

GC

GC

GC
Vn+GC
Vn+GC
Vn+GC
Vn+GC
Vn+GC
Vn+GC
Vn

GC

GC

GC

GC
Vn+GC
GC

GC

Vn

Vn

Vn
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J.2.2  Modbus EGO

This is a special interface for Erdgas Ostschweiz. EGO-specific Modbus registers

are:
Register  Datatype 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-hit R IP 2 EGO-Modbus Vb totalizer 114962 m3 0o001C112
2004 4 unsigned integer 32-bit R IP 3 EGO-Modbus Energy totalizer 57809 MWh 0000 E1 D1
2006 4 unsigned integer 32-hit 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 4317 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 40 00 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-% 3F829CBC
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

« 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.
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« EGO mode does not work with 14-digit totalizers.

« EGO mode defines fixed values in advance
(m3, kwWh, m3/h, kW, kg/m3, mol.%, bar, degrees Cel.).
« Meaning of the alarm status in register 2032:

0

g A W N P

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

« 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- Col- . _ Value (Dis- Value (Mod-
gister Bytes Datatype cess  umn Line Group Description play) bus)

o O
° °
= =1
o o
2 o}

413
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9031

9032

9033

9034

9500

9502

9504

9506

9507

9508

9509

9510

9511

9512

unsigned inte-

2 ger 16-bit R

2 unsgedie: o

2 unsgedine g

2 unsgece: o

4 float IEEE 754 R/W
4 float IEEE 754 R/W
4 float IEEE 754 R/W
2 sl gy
2 g gy
2 sl gy
2 g gy
2 sl gy
2 g gy
2 sl gy

KB 12
KB 13
KB 14
KB 15
1J 3

1J 5

1J 6

KC 60
KC 61
KC 62
KC 63
KC 64
KC 65
KC 66

Example of the special configuration

IB Serial interfaces

B 7 Baud rate COM3

B 8 B/P/S COM3

‘38400 j
‘le -

Time output
Time output
Time output

Time output

Imp. GC Mod-
bus main

Imp. GC Mod-
bus main

Imp. GC Mod-
bus main

Time entry
Time entry
Time entry
Time entry
Time entry
Time entry

Time entry

B9 COMS3 Operating mode ‘ Modbus-RTU

B 17 Register offset

B 18 Modbus address

B 22 Modbus addr. COM1
B 23 Modbus addr. COM2
B 24 Modbus addr. COM3

B 27 Modbus project

Modbus day 24
Modbus hour 13
Modbus minute 30

Modbus second 49

12.000
kWh/m3

Calorific value

Standard densi-
ty

00 18

00 OD

00 1E

00 31

41 40 00 00

0.8880 kg/m3 3F 63 53 F8

1.00000 mol-

Co2 % 3F 80 00 00
SEEIG b 07 DA
year

Modb.Sync

month 6 00 06
Modb.Sync day 14 00 OE
Modb.Sync

hour 11 00 0B
Modb.Sync

minute 2 e
Modb.Sync

second 12 00 0C
Modb.Sync.trig 0 00 00

ger
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AD Superior calorific value

T —

AE Standard density

T — s

BA Component mode

e —

KC External time signal

T —
Tootmeomoee 0
B8 e > I}

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 / 11.MODBUS /2.Register Werne-Projekt.

Manual ERZ 2000-NG - EN09 - 2020, January 23rd



Appendix

416

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.

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
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Manual ERZ 2000-NG - EN09 - 2020, January 23rd



Appendix

418

K.2 B Components

BA Components mode

See chapter 7.1.1 BA Components mode

BB Carbon dioxide

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
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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 1ISO 6976
See chapter 7.4.1 DA Calculations according to ISO 6976

DB calculation according to AGA 10/ Helmholtz ISO20765-1:2005
See chapter 7.4.2 DB Calculation according to AGA10/Helmholtz 1ISO20765-
1:2005

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 423

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
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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
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K.9 | Communication

IA TCP/IP network
See chapter 4.5.1 IA TCP/IP network

IB Serial COMs

See chapter 3.1.5 Pin assignment and recommened 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 IG 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 1J 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

IO 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 GIA-bit table
See chapter 9.1.3 CJ GIA-Bit table

JD Debugging
See chapter 9.1.4 JD Debugging
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K.11 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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K.12 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)
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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

430 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 guantities

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
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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 EXxi

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
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OQ 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 OY 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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K.18 T Trend

TA Trend block
See chapter 2.5.8 Trend
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K.19 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 Finstance

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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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-Stral3e 5

35510 Butzbach, Germany
Phone: +49 (0) 6033 897 — 0
Fax: +49 (0) 6033 897 — 130
Email: service@rmg.com
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