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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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Note 
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. 
 

 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 (Druckgeräterichtlinie) 
DSfG Digitale Schnittstelle für Gasmessgeräte 

Digital interface for gas flow rate meters, created under 
the umbrella of the DVGW 



1 About this manual 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

3 

DVGW Deutsche Verein des Gas- und Wasserfaches 
German Gas and Water Association 

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

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

TCP/IP Transmission Control Protocol/Internet Protocol 
IP (-Adresse) Address assigned to devices based on the Internet Pro-

tocol (IP). This makes devices addressable and acces-
sible in the network. 

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

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

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

PTB Physikalisch-Technische Bundesanstalt 
German authority for calibration tasks 

SNR Signal to Noise Ratio 
VOS or SoS Speed (Velocity) of Sound 
TD Transducer (ultrasonic transmitter and receiver) 
USM (USZ) Ultrasonic gas meter 
Vo Digital interface, original counter of an encoder (ENCO) 
HART Highway Addressable Remote Transducer Protocol 

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

 
The following registered trademarks are used in the text: 
 

Windows, Windows®, Windows CE, Explorer ( ), Firefox ( ),  
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1.2.2 Symbols 
The following symbols are used: 
 
1, 2, … Identifies steps for work tasks 
..  
 
 
1.2.3 Structure of notices 
The following notices are used: 
 

 Danger 
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. 
 
 
 

 warning 
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. 
 
 
 

 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. 
 
 
 

Note 
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 

 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. 

• 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. 

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

 

 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. 
 
 

 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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Note 

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: 

• Modifications of the flow computer ERZ2000-NG are not permitted. 

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

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

• 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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Note 
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. 

 
 

 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-
trical installation 

These qualified personnel require training specifically for 
work in explosion-prone areas. Qualified personnel are 
persons who have training / education in accordance with 
DIN VDE 0105, IEC 364 or comparable standards. 

 

 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-
ing 

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

 

 Danger 

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

 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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 Danger 
The flow computer ERZ2000-NG must only be used as intended! (chapter 1.5 
Areas of application). 
Avoid using the flow computer ERZ2000-NG as a potential climbing aid or as a 
potential grip! 

 
 
 

1.2.4.4 Qualification of personnel 

Note 
In general, the following is recommended for all persons working with or on the 
flow computer ERZ2000-NG: 
• Training / education for work in explosion-prone areas. 
• The capacity to be able to correctly estimate dangers and risks when work-

ing with the flow computer ERZ2000-NG and all connected devices.  
• Training / education by RMG for work with gas measuring devices. 
• Education / instruction in all national standards and directives to be com-

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

- The maximum permissible temperature range is specified on the type plate of 
the flow computer ERZ2000-NG. Operation of the device is only permitted 
within these specified ranges. 
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 Danger 
- The wiring from and installation of the flow computer ERZ2000-NG in ex-

plosion-prone areas must only be carried out by trained personnel in ac-
cordance with EN60079-14 and in observance of national regulations. 

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

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

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

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

 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.  
 

 Danger 
• 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: 
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Part Quantity 

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.  
 

Note 

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

 Danger 

Life-threatening danger due to damages occurring during storage.  
If the device is stored for a period of more than one year, deficient repacking or 
securing of the device can result in damage to the device from dirt or moisture.  
A defective device can cause an explosion in explosion-prone areas.  
There is also a risk of poisoning! 
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1.3 Function 
The volume corrector ERZ2000-NG is designed to operate various sensors, particu-
larly flow rate and gas analysis sensors, evaluate their signals or adopt and deter-
mine resulting operating and nominal volume flows. The resulting billing variables can 
be represented in a graph and checked via alarm output, etc. The ERZ2000-NG cor-
responds to the standards, directives and specifications listed in chapter 1.5 Areas of 
application. Figure 1 explains the functional principle. 
 

 
 

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.).  
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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 

• 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. 
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1.5.1 Device type adjustment 

Note 
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) 
Calorific value corrector (CVC) 
Density corrector (DC) 
Energy density corrector (EDC) 
 

ERZ2004 
ERZ2104 
ERZ2002 
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 
 

ERZ2004 USC 
ERZ2104 USC 
ERZ2002 USC 
ERZ2102 USC 

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

ERZ2004M USC 
ERZ2104M USC 
ERZ2002M USC 
ERZ2102M USC 

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

ERZ2004M 
ERZ2104M 
ERZ2002M 
ERZ2102M 

 
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 
 

ERZ2014 
ERZ2114 
ERZ2012 
ERZ2112 

 
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 

ERZ2014M 
ERZ2114M 
ERZ2012M 
ERZ2112M 

 
 
Comment: The abbreviations  
 
VC   =  volume corrector 
CVC   =  calorific value corrector 
DC   =  density corrector 
EDC   =  energy density corrector 
USC    =  ultrasonic controller 
and MC   =  mass calculation 
 
apply here only and are not general abbreviations. 
 
 
 
1.5.2 Use in gas measurement technology 
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. 
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 Danger 
• Only use the ERZ2000-NG in its original condition.  
• When connecting sensors and other devices in explosion-prone areas, en-

sure that the appropriate explosion protection is provided for these compo-
nents. The specified maximum values in the certificates issued for these 
components must be observed. 

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

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

 
 

Note 

The ERZ2000-NG system is approved in different variants for custody-transfer 
application for gas measurement technology in Germany and other countries. 
The following EU type examination certificates are available for Germany (see 
Appendix Approvals: 
 
 
 
ERZ2000-NG Maximum load display and registering device  

(DE-16-M-PTB-0027, Revision 1) 
 

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

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

ERZ2014 / 
ERZ2114 

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

 

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

 
ERZ2004 pTZ-Volume Conversion Device acc. to EN 12405-1 

(Certificate no. DE-13-MI002-PTB003 4th revision) 
 

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

 
*) The function of the calorific value conversion in the ERZ2104 (calculation of energy 
and energy totalizers in each totalizer unit) is an integrated function in the sense of 
MID, but is not subject to MID. However, it was tested in the scope of the national 
approval process for the ERZ2104.  
 
 
The applicable approval (approval symbol) is specified on the type plate (chapter 
"2.5.5 Functions" – "Type plate"). The corresponding seal diagrams can be found in 
this manual or the approval (chapter 1.5.3 Seal diagram). 
 
If a temperature transmitter for the ERZ2004 or ERZ2104 types approved in accord-
ance with MID, it must be secured as follows: 
− The main plate is provided with a sealing label. 
− Access to the calibration switch, which is set to "write protect" during normal oper-

ation, is secured by connecting the removable cover of the electronic housing with 
sealing marks with the stationary parts of the housing. 

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

 

Figure 4: Seal diagram - sides A, B, C, D 
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Figure 5: Seal diagram - rear 
 

Note 

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.  
 

 Caution 

Removal or seals normally entails considerable expenses!  
The ERZ2000-NG and its operation lose any approval for custody transfer ap-
plications immediately when a seal is broken! 
Re-application of seals must only be carried out by calibration officials!  
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1.5.4 Signature, software and hardware data 
The ERZ2000-NG offers the option of marking recorded data with an accompanying 
signature. In the process, the data is not encrypted, but the signature makes it possi-
ble to determine whether the data originated from a "secure" source and whether the 
data quantity was manipulated.  
 
The following figures Figure 6: "Normal" data transmission and Figure 7: Signed data 
transmission clarify the process. 
 

 

Figure 6: "Normal" data transmission 
 

 

Figure 7: Signed data transmission 
 

Sender: 
ERZ2000-NG 

Sender: 
ERZ2000-NG 
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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.  
 

Note 

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  
ER05 public key Qx (first 40 characters), 
ER06 public key Qx (additional characters), 
ER05 public key Qy (first 40 characters) and 
ER05 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.  
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Figure 8: ER Signature menu 
 

Note 

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

 
 
The signing method is selected in the coordinate ER01 Signature.  

• No signing "no" 

• Short signing code "RMD160+ECDSA192" 

• Long signing code "SHA256+ECDSA192" 
 

Note 

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

 
 
A new key is generated in the coordinate ER03 New key. 
 
Generation of a new key is generally recommended when the ERZ2000-NG is left 
unsupervised with an open calibration switch for an extended time, e.g. during re-
pairs. 
 



1 About this manual 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

25 

Note 

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. 

 
 

 
 

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 ER01 Signing is set to "no". 
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Software and hardware identification 
 

 

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.  
 

Note 
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". 
 

 

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.  
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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 
(network) 

 Continuously illuminated: Voltage indicator. 
Blinking light:  User or calibration lock opened 
 

Orange LED 
(measure-
ment) 

 Continuously illuminated: Meter is connected and delivers data. 
Blinking light:  Flow rate outside of permissible limits. 
Off:                    No flow. 

Yellow LED 
(warning) 

 Blinking light:  There is currently a fault in non-custody-transfer  
                          functions (warning) 
Continuously illuminated: A warning has been issued 

Red LED 
(fault) 

 Blinking light:  There is currently a fault in custody-transfer  
                          functions (alarm) 
Continuously illuminated: An alarm was issued since the last  
   acknowledgment, but is no longer pending 
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Custody 
transfer 
switch  

Sealable rotary switch: the custody transfer lock is opened at  
        the mechanical limit stop. 

 
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. 
 
 

 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.  
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Figure 13: Operation of the ERZ2000-NG 
 
Very simple adjustment takes place with the browser available on the PC (e.g. Inter-
net Explorer, Firefox, etc.), which essentially corresponds to operation of the 
touchscreen. The ERZ2000-NG operates as a server and the PC operates as a cli-
ent, wherein the local connection is established via a standard network cable (LAN 
cable). 
 
The display on the touchscreen is identical to display on the browser; small differ-
ences are purely visual in nature and do not limit the adjustment options for the 
ERZ2000-NG via the web browser. After presentation of the various screens on the 
touch screen, the representation of the browser is usually shown below. 
 
The LAN cable connects one of the 2 connection ports (Ethernet 1 or 2) on the rear 
side of the ERZ2000-NG (see Figure 14: Rear side of the ERZ2000-NG and Ethernet 
interfaces) with the local network of the PC. 
 
 

 
 

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

 
 

Note 

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

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

• 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 

 



2 Introduction 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

32 

 

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. 
 

Note 
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. 
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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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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. Gas1 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) 

 

Note 
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. 

5. "    " 
6. M54-0  The fault messages are displayed in consecutive 

   Calibr. lock order with fault number. 
7. 1 Debug value (internal use) 
8. "    " 
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).  
 

 
 

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. 
 

 
 

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 Red Custody transfer parameter, can be changed with open calibra-

tion switch 
G Violet Parameter for, e.g. units, can be changed in super user mode 

(1. Enter user code, 2. Open calibration switch) 
 
This identification and the color assignment are shown in detail in Chapter 2.2.1 Dis-
play. 
 
All measurements , calculation values, parameters and functions are arranged in a 
coordinate system. There are several tables with columns and lines in this coordinate 
system. Each table as a (umbrella) term, or a heading, under which all various points 
which have a logical connection with the term are summarized line by line; for exam-
ple, points such as AB04 Unit, AB06 (and AB07) Warning limit values, etc. can be 
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found under AB Absolute pressure. These "points" are referred to as "coordinates" 
below. These individual coordinates are assigned additional meanings column-by-
column: 
 

Col-
umn 

1. 2. 3. 4. 5. 6. 

 Access col-
umn 

Line num-
ber 

   Identification 

 Alpha-num. 
Identifica-
tion 

Numerical 
identifica-
tion 

Coordinate 
name 

Value Corre-
sponding 
unit 

Variable 

 
 

 
 

Figure 24: Coordinate system 
 
With AB01 Measurement variable, the coordinate is uniquely identified in the green 
frame. The "Variable" column is only visible in Developer mode (see Chapter 2.3 Ac-
cess protection for data and settings), for which the highest access level is required. 
The variable identification drka establishes a unique identification for the physical var-
iable; this physical identification is assigned to the coordinate AB01 Measurement 
variable. 
 
If applicable, a coordinate can also be a function, then these designations can also 
appear simultaneously.  
 
The coordinates are arranged in a table, a coordinate system in the form of a matrix, 
in which each column (also identified with menu) is identified with two letters and 
each line is identified with a number. Furthermore, columns that belong together are 
summarized in groups and each group has the same first letters, e.g. "A" for the 
measurement columns. Each table as a (umbrella) term, or a heading, under which 
all various points which have a logical connection with the term are summarized line 
by line; for example, points such as "Unit", "Warning limit values", etc. are summa-
rized under the term "Absolute pressure". Chapters belonging together are summa-
rized under the first letters: AA, AB, AC, AD... / BA, BB, BC, ... / CA, CB, CC, CD..... 
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Note 
The method of counting takes place with letter  / number combinations begin-
ning with  
 
AA = first column 
01  = first line 
 
Chapters belonging together are summarized under the first letters: AA, AB, 
AC, AD... / BA, BB, BC, ... / CA, CB, CC, CD ...  
Only the values that are relevant for the selected device type are displayed. 
Therefore, complete columns and/or individual coordinates are hidden in the 
coordinate system – depending on the device type and operating mode setting. 
In addition, there are also coordinates (functions) that are only intended for 
service purposes and for review. Depending on the user profile and the select-
ed device type, therefore, all parameters and data are not always visible. 
The columns displayed to the left and the parameters and measurements dis-
played to the right depend on the selected user profile. All data is displayed in 
"Developer" mode only; the device is delivered in "User" mode. 
 
 
 
 
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: 
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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 

F Freeze value, not editable 

G 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 

Access au-
thorization 

Coordinate system 
Display 
text 
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K Constant, not editable 

M Imported measurement via Modbus, not editable 

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

P Automatically changing input value with simple code word protection 

Q Automatically changing input value without protection 

S Parameter under super user protection 

T Parameter under double code word protection 

W Factory parameter can only be changed in the factory 

X Automatically changing input value under calibration switch 

Y Automatically changing input value under super user protection 

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

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

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

01           

02           

..           

..           

98           

99           
 

Table 1: Coordinate system 
 
 
Displayed parameters 
 
Parameters 
These behave like constants. Editing changes, the value of the respective constant. 
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Automatically changing values that can be edited 
These values behave like changing values. Editing will change the initial value of 
these changing values, e.g. an offset. Example: Remaining time / trigger (KC06) for 
viewing the PTB telephone time service. KC06 contains the number of seconds until 
the next call of the telephone time service of the PTB. This call normally takes place 
once per day. The time can be shortened for testing and the call-up can be triggered 
prematurely. 
 

 
 

Figure 26: Automatically changing value "KC06 remaining time / trigger" 
 
Trigger 
These values basically have no function in the basic state. A task is assigned and 
initiated with the editing. After completion of the task, the initiator returns to its basic 
state.  
 
Click on the white field to change the value and then write the desired value.  
 

Note 
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) 

 
 

 
Figure 27: "KC 01 Sync mode input" 



2 Introduction 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

45 

 

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. 
 

Note 
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: 
 

 
 

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). 
 

 
 

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

 
 

Figure 30: Activation of value fields 
 
By clicking on the value: "Edit", a sub-menu appears in which the variable AC01 
Temperature can be changed. 
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With the back arrow of Explorer 
 
 
 

 
 

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

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

Double code 
Adaptation of gas property tables, has influence on measure-
ment, but is then permitted and desired. Permission takes place 
with enabling of an operating mode protected by calibration 
lock. 

Calibration 
lock 

With influence on measurement and measurement accuracy.  
e.g. alarm limits, coefficients, operating modes (especially also 
operating modes allowing permission),  

Super user 
With considerable influence on measurement and measurement 
accuracy. 
e.g. calibration values, equipment, enabling of functions, 

 
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.  
 

 

Figure 33: Changing access rights 
 
A sub-menu appears in which you activate "ED Access. Then the following appears  
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Figure 34: Menu ED Access 
 
You can click on the fields after Code word 1 and Code word 2 and change the value 
of the code words with keyboard entry. If the rotating calibration lock is already open, 
the currently set code word can be read under the code words. The factory setting for 
both is "9999". This value must be entered (with calibration turned back and closed) 
and activated with "enter". The field ED04 Current access displays "Single code". If 
Code word 2 is activated with the same code = "9999" with the same procedure, then 
ED04 Current access displays "Double code". Separation between supplier and 
purchaser is possible with 2 different code words. 
 
The calibration lock on the front panel is opened by turning it clockwise and ED04 
Current access displays "Super user".  
 
Without prior activation of Code words 1 and 2, ED04 Current access is "Calibration 
lock". 
 
 
Change of the code word 
In "Super user" access protection, the code word can also be changed. In the menu 
"Details", "E Mode", "ED Parameter access", the code words are read as encrypted 
numbers. If a new word is entered for the code word (series of numbers), it is activat-
ed with "enter" and “continue” for further activation of the access protection.  
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Deactivation of the access protection 
In the first line of the touch screen, you can display the access protection level under 
the "Login" tab. The calibration lock on the front panel is closed by turning it counter-
clockwise. 
 
 

Note 
Normally, the calibration is now sealed by a calibration official. 
 
 
The function of the revision switch can be adjusted in the coordinate ED01 Revision 
mode and the revision bit in the bit string of the computer is set. It identifies archive 
entries and standard queries. When an revision is in progress, pulse outputs are 
switched off. 
 
The "Super user" status and "Simple (Double) code" can be limited in coordinate 
ED09 to a maximum of 14400 s (= 4 hours). In this connection, ED08 shows the time 
remaining until the "Super user" or "Simple (double) code" access protection is 
closed automatically.  
 
 
In order to finish the adjustment of the access authorization and the user profile, the 
user profile must be entered in the menu EE Display (see next chapter).  
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2.4 Basic settings 
Before further settings can be changed, some basic settings must be entered in the 
menu EE Display. For better representation of the actual content, only the right part 
of the screen is shown (here and in the following). 
 

 

Figure 35: Menu EE Display 
 
First, select the user language in the coordinate EE01 Language; "German", "Eng-
lish" and "Russian" are available selections. The second coordinate EE02 User pro-
file explains the user status: 

• Gas meter reader 
• User 
• Service 
• Developer 
• 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.  
 



2 Introduction 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

52 

Note 
Depending on the user profile, only the menus and coordinates with the set-
tings options corresponding to the access rights are available. The other men-
us and coordinates are hidden. 
 
 
Recommendation: "Normal" customers select reader or user! 
 
The time after which the screen switches off following a period of inactivity is entered 
in the coordinate EE03 Screen saver. The coordinate EE04 Information line con-
trols whether more detailed information (DSfG, Modbus, access, etc.) for the current 
coordinate is displayed in the fourth line of the display. The resolution can be adjust-
ed between 1000 and 4000 in coordinate EE05 Contrast Touchscr.; 2500 is the 
presetting. A "comma" or "period" configured as a Decimal separator in EE06. "§ 
paragraph", "* star", # cross" or "none" can be selected as EE07 Cust.transf.ID 
mark. Custody transfer values in the display are identified by this additional symbol. 
 

Note 
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 EL01 Measuring priority. Coordinate EL17 Billing gives you the choice 
between "standby measurement" and normal "Billing measurement". 
 
 

 

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: 
 

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

• 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: 
 

  
 

Figure 38: Input field 
 
The left field is provided for entry of the numerical values; the right field is provided to 
select a mode. The new numerical value and/or the new mode is adopted with "ac-
cept". 
 
After the power is connected to the ERZ2000-NG, the start screen appears, which is 
visible in Figure 39: Start screen. 
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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  Start screen with counters  
   (and important measurement values) 
Service  Service functions 
Details List of all measurements and parameters of the  

ERZ2000-NG 
4 line   Control buttons and 4-line display like the ERZ2000  
Functions  Displays and functions for test and calibration 
Archives  Archive entries 
Messages  Color event and fault messages (alarms, warnings and no-

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

2.5.1.1 Analysis 

 
 

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.  
 

Note 
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 
CC05 Calculation type can be activated. There is a selection menu available there 
in which other calculation methods can be selected.  
 
For further information about gas analysis, refer to chapter 7 Parameter of the gas. 
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2.5.1.2 Measurements 

 
 

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 Δp 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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2.5.1.4 Counters 

 
 

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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Figure 45: Menu: LA Overview 
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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. 
 

Note 
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=Vb) 
 
The representation is explained based on the example of energy LB04 Energy, 
LB05 Energy fraction and LB06 Energy Overflow For this purpose, the representa-
tion type must be adjusted in coordinate LK29 No of digits (see below). There are 2 
settings: 
 
Standard setting   9 digits without fraction 
Counter of large quantities 14 digits plus 3 decimal places 
 
The 9 or 14 digit representation applies for all counters simultaneously. 
If 
  LB04 Energy  = 16 
  LB05 Energy remainder  = 0.833023 
  LB06 Energy ovf  = 1 
the display shows  
  E1    = 1000000016.833 
. 

1  2  3  4  5  6  7  8  9 10   12 13 14     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.  
 

 
 

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 edit (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.  
 

Note 

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. 
 

Note 
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: 
 
 W05-7 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. 
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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. 
 

       
 

Figure 48: Menu LP Set totalizers 
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The values of the different totlizers and their remainder can be set in coordinates 
LP02 Vc1 to LP67 DVx4 (e.g. Vc1 and Vc1R, etc.). A negative value means that this 
totalizer is not set.  
 
The coordinate LP99 Task defines the various assignments that can be viewed in the 
table below. 
 
Idle  Nothing happens! 
All TOT = 0 All totalizers (main+disturbance) and remainder are set to 0. 

The totalizers are also set to 0 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 Vc totalizers (corrected volume at meas. cond.) are set to 
the current value of the assigned Vm totalizers (uncorrected 
volume at meas. cond.). All other totalizers remain unaffected. 

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

all CTOT =0 All control totalizers and remainders are set to 0.  
all extra cnt = 0 All extra totalizers are set to 0 
All overflows=0 All overflow totalizers are set to 0. 
Vx = Vb All Vx totalizers (undefined totalizers) are set to the current 

value of the assigned Vb totalizers (volume at base condi-
tions). All other totalizers remain unaffected. 

 



2 Introduction 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

66 

 
 

Figure 49: Menu LV Customer-specific totalizers set A 
 
The customer-specific totalizers have a similar configuration to the "normal" totaliz-
ers. In coordinate LV31 Assignm. main/dist., a selection between "Undisturbed on-
ly", "Disturbed only " and "Always" can be made for the Totalizers operation. With 
"Only undisturbed", for example, the customer totalizers only run when the ERZ2000-
NG status is undisturbed. The selection of totalizers source(s) is made in coordinate 
LV32 Assignm. to BM the customer totalizers run only when Billing mode 1 or 2 is 
active. A totalizers designation is assigned in coordinate LV33 Description. 
 
Menu LW Customer-specific totalizers set B is configured analogously to menu LV.  
 
Menu LX Setting customer-specific totalizers is comparable to the "normal" setting 
of totalizers (see above). 
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2.5.1.6 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.  
 
 
 

2.5.1.7 System 

 
 

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 I Communication in coordinates 
IA01 own IP-Addr. Eth1 and IA21 own IP-Addr. Eth2. 
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Figure 52: Overview -> System sub-menu 
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2.5.2 Service 

 
 

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. 
 

 
 

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

 
In order to implement calibrational commissioning of the ERZ2000-NG on site, at the 
measuring station, a service technician and a calibration official are required.  
 
First, a calibration commissioning (Calibrational commissioning) is initiated with  
"Execute" in order to reset all parameters of WinCE to the default values (all parame-
ters that are not under the calibration switch). If the ERZ2000-NG application is run-
ning, a restart of the kernel is carried out as an essential part of the process and the 
CRC (cyclic redundancy check) of the complete kernel is calculated and displayed in 
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the matrix element "Kernel CRC EJ21". The setpoint is displayed in the matrix ele-
ment "Kernel CRC, EJ22" for comparison. 
 
In order to adopt the newly calculated values according to this service function, an 
additional restart is necessary, which can be initiated via the service function "Exit 
program" with "Execute" (or by disconnecting the power supply). 
 

Note 

Attention: 
In menu E Mode, ED Access to parameters, coordinate ED05 Service mode 
must be set to the default value "no".  
The setting "yes" is reserved for the service department when settings 
should be made in WinCE. 

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

 
 

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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2.5.3 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-
ure 56: Details menu shows the screen. 
 

 
 

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). 
 
 
 
2.5.4 4 Lines 
The "4 Lines" interface offers the user a second operating variant. 
 

 
 

Figure 57: "4 Lines" menu 
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Those accustomed to operating an ERZ2000 with device buttons have the possibility 
of also operating the ERZ2000-NG in this manner with this screen. The 4-line display 
of the ERZ2000 is also shown here. If operation via this "4 Lines" menu is selected, 
refer to the ERZ2000 manual in case of any questions. This manual can be down-
loaded as necessary via the homepage www.rmg.com.  
 
You can switch back and forth between the column selection menu and the matrix 
with the "*" button (selection). The arrow keys enable navigation in the menu as well 
as the matrix. 
 
 
 
2.5.5 Functions 

 
 

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 

 
 

Figure 59: "On-the-fly calibration" sub-menu under "Functions" 
 
Totalizers that can be started like a stopwatch at 0 are shown in this screen. It is 
started with "Enter" – to the right of the values. The totalizers then run until "En-
ter" is pressed again. Pressing "Enter" again resets the totalizers to 0 and initiates a 
restart. 
 
 
 

2.5.5.3 Type plate 

 
 

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.  
 

 
… 

 
Figure 61: EE Type plate menu 
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2.5.5.4 Revision 

 
 

Figure 62: "Revision" sub-menu under "Functions" 
 
The quantities and measurements are recorded and displayed for a defined length of 
time in the functional test. The revision is divided into a run-up, the actual test and an 
after-run. 
 
Revision process: 

 
1. Enter four times for the three sections of the revision.  
2. Click on "Start Time1". Then the revision is run according to the four times. Times 

that have already elapsed are highlighted green. 
3. The result can be read in the green highlighted table to the right. You can switch 

back and forth between the tables for run-up, test and after-run with "Change". 
 
Alternatively, the times for test time, run-up and after-run, as well as a delay time can 
be entered. The results of the revision are also saved in archive groups 17 to 20. 
 
The revision can be carried out at the same time in a partner device (ERZ2000 or 
ERZ2000-NG) which is connected to the same DSfG bus. For this purpose, the ap-
propriate DSfG address of the partner device must be entered. 
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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: 
 
FF01 Revision status Shows the current status of the function  

(at rest / running) 
FF02 Time stamp 1 Parameter for starting the test process (run-up start) 
FF03 Time stamp 2 Parameter for stopping the run-up and starting the test 
FF04 Time stamp 3 Parameter for stopping the test and starting the after-run 
FF05 Time stamp 4 Parameter for stopping the after-run and the function 
FF06 Revision run Parameter for a relative default of the test time, corre-

sponding to the time between Time stamp 3 and 4 
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FF07 Pre/post run Parameter for a relative specification of the run-up and 
after-run time, corresponding to the time between Time 
stamp 1 and 2 or 3 and 4 

FF08 Delay Parameter for a wait time before the start with Time stamp 1 
 
There are multiple processes for using the revision function. 
 
Use of the time stamp with manual entry.  
If the 4 time stamps are entered, activate the "Start Time1" button. Then the function 
starts automatically when the times are reached and stops after the 4th time stamp 
has elapsed. The test time, the time for run-up/after-run and the delay are calculated 
and adopted from these times. There is also an option for activating an revision di-
rectly by clicking on the "Start now" button. For this purpose, the test time and run-
up/after-run must be specified beforehand.  
 
Use of the time stamp with input via the DSfG from the revisioning PC.  
If the 4 time stamps are entered, the function starts automatically after the times are 
reached and stops after the expiration of the 4th time stamp. The test time, the run-
up/after-run and delay time have no effect. 
 
Parameterization of the time stamp with entry by means of remote operation 
via the browser.  
For this purpose, click on the "schedule" button under the table. The 4 time stamps 
are calculated from the PC time (not the flow computer time!) and the values for test 
time, run-up/after-run and delay. The function starts automatically when the times are 
reached and stops after the 4th time stamp has elapsed.  
 
The prior function of the DSfG revision is merged with the official custody transfer 
revision. The result of a completed revision can be viewed in the browser. 
 

Note 
The summary of the archive cannot be viewed with a representation in the  
4 lines of the display and the values must be written down. In addition, the  
representation of data elements of archive groups 11, 12 and 13 takes getting 
used to. 
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 Pre run Examination Post run   

Desig-
nation 

19-09-2018 
16:01:26 - 19-09-2018 

16:01:36 - 19-09-2018 
16:02:36 - 19-09-2018 

16:02:46 Unit Trend 

Time 6400.967663 10.000063 6410.967726 59.999539 6470.967265 9.999886 6480.967151 s  
Vo1 43044.898303 0.326637 43045.224940 1.959824 43047.184764 0.326637 43047.511401 m3  

Vm1 43044.898303 0.326637 43045.224940 1.959824 43047.184764 0.326637 43047.511401 m3  
Vc1 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  

Qm  117,589  117,589  117,589  m3/h ↑ 
Qmc  117,589  117,589  117,589  m3/h ↑ 

Qb  4402.15  4402.15  4402.15  m3/h ↑ 
Qe  43986.2  43986.3  43986.3  kW ↑ 

P  35,000  35,000  35,000  bar  
T  0.13  0.13  0.13  °C ↓ 

Hs  9,992  9,992  9,992  kWh/m3  
sd  0.7768  0.7768  0.7768  kg/m3  

Den  29,081  29,081  29,081  kg/m3 ↑ 
Vsm  431,100  431,100  431,100  m/s  

C  37.4366  37.4366  37.4366   ↑ 
K  0.92223  0.92223  0.92223   ↓ 

CO2  6,200  6,200  6,200  mol-%  
H2  0,000  0,000  0,000  mol-%  
N2  10,000  10,000  10,000  mol-%  

CH4  83,800  83,800  83,800  mol-%  
C2H6  0,000  0,000  0,000  mol-%  
C3H8  0,000  0,000  0,000  mol-%  
N-C4  0,000  0,000  0,000  mol-%  
I-C4  0,000  0,000  0,000  mol-%  

N-C5  0,000  0,000  0,000  mol-%  
I-C5  0,000  0,000  0,000  mol-%  

NeoC5  0,000  0,000  0,000  mol-%  
C6  0,000  0,000  0,000  mol-%  
C7  0,000  0,000  0,000  mol-%  
C8  0,000  0,000  0,000  mol-%  
C9  0,000  0,000  0,000  mol-%  

C10  0,000  0,000  0,000  mol-%  
H2S  0,000  0,000  0,000  mol-%  
H2O  0,000  0,000  0,000  mol-%  

He  0,000  0,000  0,000  mol-%  
O2  0,000  0,000  0,000  mol-%  
CO  0,000  0,000  0,000  mol-%  

C2H4  0,000  0,000  0,000  mol-%  
C3H6  0,000  0,000  0,000  mol-%  

Ar  0,000  0,000  0,000  mol-%  

Time stamp 1 Time stamp 2 Time stamp 3 Time stamp 4 
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The center row with 3 columns and the examination heading (bold) is the result of the 
revision. The first column displays the initial values, the center column the differences 
and averages and the third column the stop values. Run-up and after-run are rele-
vant data depending on the logical examination times. 
 
The revision then delivers usable data if the flow computer runs error-free and does 
not change during the examination of the totalizer status (running / at rest). If this is 
not the case, the starting and stopping values are not displayed and the lines with the 
totalizer statuses are hidden. If, for instance, only the disturbance totalizers are run-
ning, the stationary main totalizers are stored with the difference = 0. For interface 
protocols that only send the data in second-long intervals, the test time must be given 
more attention (ENCO, DZU). The same also applies for LF inputs. 
 
 
 

2.5.5.5 Freeze 

 
 

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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Figure 65: "Freeze" sub-menu under "Functions" 
 
Figure 66: Menu FC Freeze shows the submenu FC Freeze under "F Test".  
FC01 Time last freeze shows the time of the last archiving, coordinates FC03 to 
FC05 can be used to adjust when and how the freeze function is activated. FC04 de-
fines the freeze time interval over which the data is recorded and archived. In coordi-
nate FC05 Source freeze cont. the corresponding contact input 1 to 8 must be set if 
a "Freeze" should be initiated by a contact pulse. 
 

 
 

Figure 66: Menu FC Freeze 
 
 
The selection of how frequently the freeze process is initiated (FC03 Freeze mode) 
is: 
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Off No freeze processes are triggered 
Every second Freeze in second intervals 
Every minute Freeze in minute intervals at the start of a minute 
Every hour Hourly freezing at the start of an hour 
Every day Daily freeze at the start of the day 
Gas day Freeze is initiated on the specified gas day ("KA27 Gas day") at 

the beginning of the specified billing hour ("KA 14 Billing hour"). 
The billing hour must be specified; day, month and year are speci-
fied automatically. 

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

Contact Trigger freeze with a selectable contact input 
Manually e.g. Freeze is triggered with button via contact input 2. 
Every month Monthly freeze on 1st day of each month 
Gas month The freeze is initiated in the specified month (coordinate "KA28 

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

DSfG The "Freeze" is triggered via the DSfG bus. 
 
The freeze results can be displayed in the browser (function under the menu FC 
Freeze). They are stored in the blue fields. 
 

  
 

Figure 67: Display of the last freeze values 
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2.5.6 Archive 
The archive entries of all archive groups can be viewed in this screen. The entries 
are numbered from "Start" to "End", where the initial value is set to 1. If the index has 
reached the maximum buffer depth, the oldest entry is overwritten when a new data 
record is generated starting at this point. Then the start index increases by 1 each 
time. 
 

Note 
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. 
 
 
 

 
 

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.  
 

Note 
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 
Blue  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, AD01 is available as a fac-
tory setting; this coordinate is assigned to the calorific value. Any other arbitrary value 
can be assigned via a selection menu. Up to 20 coordinates can be assigned in this 
manner. Entry for the user code is suitable for access. 
 
The ERZ2000-NG writes the result-controlled (e.g. with incoming and outgoing errors 
or with full hours or .. ) totalizer statuses, measurements and messages in its archive. 
For this purpose, there are different archives, e.g. for main totalizers, disturbance to-
talizers or special measurements. It also determines the highest values from the 
measurements, which are displayed and written to the appropriate archive groups. 
 
The time grids are adjustable with the coordinate OU01 Record cycle:  
Off, every minute, every 2nd minute, every 3rd minute, every 4th minute, every 5th mi-
nute, every 6th minute, every 10th minute, every 12th minute, every 15th minute, every 
20th 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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Figure 69: Free progarmmable archive 
 
Assignment to the archive: 
4 control totalizers, 8 special measurement values and 6 special totalizers can be 
stored in Archive 10. Archive group 16, in which the free inputs can be stored, can be 
hidden in menu ID DSfG entity recording with "no" for the retrieval software with 
coordinate ID04 AG 16 Visible. 
 
Deletion of archives, log books, change buffer, etc. 
In menu E Mode, sub-menu EM Erasing procedures (Figure 70: EM Erasing proce-
dures menu), archives, log books, etc. can be deleted. As a Super user (see chapter 
2.3 Access protection for data and settings) the coordinates EM10 Clear log, EM11 
Clear changes, EM12 Clear archive (DSfG archive of the flow computing and regis-
tration instance, as well as the DSfG log book), EM13 Hour/day reset (DSfG Archive 
for the highest load), EM14 Drag indic. reset (max and min values of all drag point-
ers, values are set to the current values), EM15 accuracy test init (operating point 
testing) and EM16 Clear exceptions are activated. 
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Figure 70: EM Erasing procedures menu 
 
Further details about the archive are provided in the appendix C) Archive assign-
ment, depth and identification. 
 
 
 
2.5.7 Alarm, warning message 
 

 
 

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 JA07. 

Turquoise  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:  
blinking /  
continuously 
illuminated 

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

• The scaling of the time axis is permanently specified. 
• 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. 

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

 
 

Figure 74: Menu TA Trend block 
 
The trends can be recorded in the trend block for various parameters which can be 
assigned by clicking on edit. 
 
 
 
2.5.9 Maximum load 
The screen display enables the display of various maximum loads via browser. They 
are found in menu P Maximum load. The following displays are provided: 
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2.5.9.1 PB Maximum load display, maximum hourly value of the day 

 
 

Figure 75: Menu PB Maximum load display, maximum hourly value of the day 
 
Menu PB Maximum load display, maximum hourly value of the day is purely a 
display menu.  
 
For a simple check, the smallest time unit for the highest load is displayed as one 
minute. The highest load determination of hour, day and month values takes place on 
this basis. Without running a separate buffer in time lapse, it is possible to check the 
highest load with the original data. A test cycle of one hour is reduced to one minute, 
etc. 
 
The following menus have a similar structure and are not explained further. 
 

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

 
The residual quantities not included in the preceding menus are displayed in menu 
PH Current maximum load quantities.  
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2.6 Time system 
The general displays and parameters are located in menu KA Times. All displays 
and parameters required externally for the time signal are displayed in KB Clock 
generator when the ERZ2000-NG is the source for the time signal. All displays and 
parameters required for reception of the signal are required in KC ext. time signal.  
 
The time system consists of a battery-buffered, quartz-controlled real-time clock 
module (RTC). This provides the basic time for the ERZ2000-NG.  
 
 
 
2.6.1 KA Times and time settings 
The settings for the time and date specifications take place in menu KA Times in 
coordinate KA01 Date and time (Figure 76: Menu KA Times). The user lock must be 
open for adjustment.  
 

  
 

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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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 KA01 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. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 78: Setting the time zone 
 
The desired time zone can be selected and entered. 
 
Examples: 
 UTC+1 means GMT+1 and corresponds to winter time in central Europe 
 UTC-1 means GMT-1 and corresponds to the time zone west of Greenwich 
 
With selection possibilities corresponding to UTC±x, no summertime changeover is 
carried out, such as with "UTC+1". With all other selection options, e.g. "W. Europe 
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Standard Time", the summertime changeover is activated automatically, on the con-
dition that there is a statutory regulation for the time zone. 
 
Examples for time zone adjustment and for deactivation of summertime changeover. 
 
Germany 

• With summertime changeover 
 KA13 Time zone = "W. Europe Standard Time" 
 KA03 Diff. to UTC = "3600 s" 

(corresponds to +1 hour; plus an additional 3600 s during summertime) 
• Without summertime changeover 

 KA13 Time zone = UTC+1 
 KA03 Diff. to UTC = "3600 s" (corresponds to + 1 hour) 

 
Israel 

• With summertime changeover 
 KA13 Time zone = "Israel Standard Time" 
 KA03 Diff. to UTC = "7200 s" 

(2 hours, plus an additional hour during the summertime) 
• Without summertime changeover 

 KA13 Time zone = "UTC+2" 
 KA03 Diff. to UTC = "7200 s" (2 hours) 

 
Paraguay 

• With summertime changeover 
 KA13 Time zone = Paraguay Standard Time 
 KA03 Diff. to UTC = "-14400 s" (plus one hour during the summertime) 

• Without summertime changeover 
 KA13 Time zone = UTC-4 
 KA03 Diff. to UTC = "-14400 s" 

 
Additional information is available online: www.weltzeituhr.com. 
 
 
Procedure for adjusting the time 

1. I 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. I enter the time in the computer. 
4. The computer now shows the correct local time in Germany. 
5. The destination country is Afghanistan. 
6. I 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 

 
 

Figure 79: Menu KB Time contact signal to external devices 
 
The ERZ2000-NG can issue a time contact pulse in order to synchronize other de-
vices. For this purpose, the length of the pulse can be adjusted in KB02 Time cont. 
duration and the frequency in which the pulse is generated can be adjusted in KB03 
Time cont. mode ("off", "every minute", "every 30 seconds", "every hour", "every 30 
minutes", "every day", "gas day", "every month", "every year", "gas month" and "gas 
year"). The contact output is also assigned (see chapter 3.1.7.2 Output characteris-
tics). The polarity must be adapted if necessary. If KB21 DSfG sync. source is "on", 
the computer generates an attention telegram Z for DSfG time synchronization. 
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2.6.3 KC external time signal 

  
 

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 Time synchronization is only expected and accepted via DSfG. 
Full minute The time contact takes place on the whole minute 
In second 30 The time contact takes place on the half minute 
Full hour The time contact takes place on the whole minute 
In minute 30 The time contact takes place on the whole minute 
PTB time service Time is supplied from PTB 
Network timeserv. 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: 

• Synchronization takes place on the rising flank. 
• Polarity can be changed with NT04 Inverter mask of the contact inputs. The 

computer time is changed on the next whole/half minute or whole/half hour, 
depending on the setting. 
Any time synchronization via DSfG is ignored in these cases. 

 
The KC03 Time sync. rule defines criteria for whether the time of the converter can 
be adjusted via external timers (e.g. DSfG radio clock, external contact). 
 
Always The clock is always set. 
PTB Criterion (strict) Automatic adjustment of the time – with closed cali-

bration switch – can take place with the adjustment is 
within a time window of +/- 20 seconds, but no more 
than once per day. 
When the calibration switch is open, any arbitrary en-
tries are possible. 

PTB Crit. light Automatic adjustment of the time takes place accord-
ing to the strict PTB criterion, but, additionally if: 
• User access (password) is open.  
• After a restart of the computer and the first syn-

chronization has not taken place yet. 
• The clock has been incorrect for more than 59 

minutes and 40 seconds. 
(e.g. adapted summertime/wintertime changeover) 

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

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

 
 
The clock module can be synchronized with a superordinate timer via coordinate 
KC21 Source time contact (external synchronization input). Depending on the ac-
cess authorization, the internal time basis can be changed with the keyboard or DSfG 
interface. 
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PTB Time service  
If telephone access with MODEM is available, ERZ2000-NG can use the PTB Time 
service with its integrated DFÜ and thus synchronize its clock (and the clocks of all 
bus participants). The following setting is made in menu KC Externl time signal: 
 

KC01  
Sync.mode Input 

"PTB Time service" 

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) 

KC06 PTB trigger The remaining time in seconds until the ERZ2000-NG calls the 
number specified above automatically is indicated here. 

KC05  
Retrigger fault 

The time that the device waits before calling again if, for exam-
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 KC06 is set to 90,000 seconds, i.e. the next call at-
tempt takes place in 25 hours. If the number was busy or the time was not plausible, 
the value in KC05 (e.g. 300 seconds) applies and the ERZ2000-NG counts down to 0 
and then attempts to call again. 
 
The time is synchronized once per day in the PTB-compliant operating mode PTB 
criterion. With coordinate "KC03 Time sync. rule" there are 3 operating modes for this 
purpose: 
 

PTB criterion The synchronization window is +/-20 seconds 
PTB criterion soft +/-20 seconds, like above, 

plus correction of an adjusted summertime changeover 
Always Each time sync telegram is evaluated and adopted 

 

Note 
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. 
 
Note 
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 

 
 

Figure 81: Menu KD Plausibility 
 
 
The ERZ2000 has 2 clocks - a long-term clock (hh:mi:ss /hours:minutes:seconds/ 
DD:MO:YY / day:month:year/) and a short-term clock that can be calibrated. The 
short-term clock is used for totalizer integration for effective pressure computers, cal-
ibration on the fly and operating point testing and frequency measurement. 
 
Both clocks have individual clock drift. Over a period of 1.2 million seconds (KD01), 
the long-term clock runs 85 seconds (KD07) 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: 
 

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

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

3. HART board for 3 transmitters or as a double circuit board with up 
to 6 transmitters 

4. Frequency meas-
urement board 5..8 

for density transmitters with a density conversion 

 
 
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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Figure 82: Menu EH Module assembly 
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Note 
"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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Figure 84: Menu EI Configuration 
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The number of inputs and outputs to be connected is entered in coordinates EI01 to 
EI07. The ERZ2000-NG only enables and activates according to what is specified 
here. EI08 and EI09 contain the factory settings of the quartz frequency, which 
should not be changed.  
 
It is important for the calculation of current linearities to enter the actual lower and 
upper values for the reference sources in coordinates EI10 to EI13.  
 
With coordinates EI14 to EI20, the specified functions and warnings can be activated. 
EI14 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,  
EI28 Analyt. assessment is deactivated. EI28 AGA8 (1985) describes a method to 
approximate a complete gas composition (mol-% of methane, ethane, … hexane) out 
of gross values (calorific value, standard density, carbon dioxide, nitrogen, hydro-
gen). The method works astonishingly well but isn’t in use generally. The source to 
be used must adjusted in EI29 Vol.freq. source; selection: "off", "f1/f2" or "f3/f4". 
There is more information about EI30 in chapter 7.4.2 DB Calculation according to 
AGA10/Helmholtz ISO20765-1:2005. You may activate here a comparison between 
calculated speed of sound and measured speed of sound (e.g. from a ultrasonic me-
ter). 
 
The required number must be adjusted in EI31 and EI32.  
 
Coordinates EI33 (EI34, EI35 and EI36) assign sources (on the Ex board) to the fre-
quency inputs 1 and 5 (2 and 6, 3 and 7 and 4 and 8). EI37 defines the input for the 
encoder totalizer on the Ex board. 
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3.1.3 Terminal assignment 
Connection of supply voltage: Figure 83: Rear wall of the ERZ2000-NG (bottom 
left) 
 

X 16 24 V DC  
–10% / +15% 

Fuse F1 = 2 A 1.0 A  
Typical power con-
sumption (depending 
on equipment) 

24 W  
Max. output 

 
 
ERZ2000-NG without external Ex- separator stage Ex1-NAMUR-2 / V1 or V2 
 
X 1 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 
 
X 2 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 - 
 
X 3 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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X 4 Terminal     1  Current output 1 + 
 Terminal     2  Current output 1 - 
 Terminal     3  Current output 2 + 
 Terminal     4  Current output 2 - 
 Terminal     5  Current output 3 + 
 Terminal     6  Current output 3 - 
 Terminal     7  Current output 4 + 
 Terminal     8  Current output 4 - 
 Terminal     9  Input for Vo with external separator stage + 
 Terminal   10  Input for Vo with external separator stage - 
 
 
X 5 Terminal    1  Curr. input1, active or passive, pol. see connection examples 
 Terminal    2  Curr. input 1, active or passive, pol. see connection examples 
 Terminal    3  Curr. input 2, active or passive, pol. see connection examples 
 Terminal    4  Curr. input 2, active or passive, pol. see connection examples 
 Terminal    5  Curr. input 3, active or passive, pol. see connection examples 
 Terminal    6  Curr. input 3, active or passive, pol. see connection examples 
 Terminal    7  PT 100/500/1000 # 1 supply ++   standard connection 
 Terminal    8  PT 100/500/1000 # 1 sense +   standard connection 
 Terminal    9  PT 100/500/1000 # 1 sense -   standard connection 
 Terminal  10  PT 100/500/1000 # 1 supply - -   standard connection 
 
 
X 6 Terminal    1  Curr.input 4, active or passive, pol. (see connection examples) 
 Terminal    2  Curr.input 4, active or passive, pol. (see connection examples) 
 Terminal    3  Curr.input 5, active or passive, pol. (see connection examples) 
 Terminal    4  Curr.input 5, active or passive, pol. (see connection examples) 
 Terminal    5  Curr.input 6, active or passive, pol. (see connection examples) 
 Terminal    6  Curr.input 6, active or passive, pol. (see connection examples) 
 Terminal    7  Curr.input 7, pol. opposite 1-6, or reserve PT 100* 
 Terminal    8  Curr.input 7, pol. opposite 1-6, or reserve PT 100* 
 Terminal    9  Curr.input 8, pol. opposite 1-6, or reserve PT 100* 
 Terminal  10  Curr.input 8, pol. opposite 1-6, or reserve PT 100* 

 
 

Note 
* 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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X 7 Terminal    1  Signal input 1 + , assignment takes place with software 
 Terminal    2  Signal input 1 - ,  assignment takes place with software 
 Terminal    3  Signal input 2 + , assignment takes place with software 
 Terminal    4  Signal input 2 - ,  assignment takes place with software 
 Terminal    5  Signal input 3 + , assignment takes place with software 
 Terminal    6  Signal input 3 - ,  assignment takes place with software 
 Terminal    7  Signal input 4 + , assignment takes place with software 
 Terminal    8  Signal input 4 - ,  assignment takes place with software 
 Terminal    9  Signal input 5 + , assignment takes place with software 
 Terminal  10 Signal input 5 - ,  assignment takes place with software 
 
 
X 8 Terminal    1  Signal input 6 + , assignment takes place with software 
 Terminal    2  Signal input 6 -   assignment takes place with software 
 Terminal    3  Signal input 7 +   reserve for 2nd volume input meas. channel 
 Terminal    4  Signal input 7 -   reserve for 2nd volume input meas. channel 
 Terminal    5  Signal input 8 +   reserve for 2nd volume input comp. channel 
 Terminal    6  Signal input 8 -   reserve for 2nd volume input comp. channel 
 Terminal    7  Volume input    measuring channel (HFX) + (external isolation) 
 Terminal    8  Volume input    measuring channel (HFX) - (external isolation) 
 Terminal    9  Volume input    comparison channel (HFY) + (external isolation) 
 Terminal  10  Volume input    comparison channel (HFY) - (external isolation) 
 
 
Density flow computer ERZ2002-NG / ERZ2012-NG with frequency measure-
ment board F 58; X 9 is assigned 
 
 
X 9  Terminal    1  Frequency 5 + (density assigned by software) 
 Terminal    2  Frequency 5 -  (density assigned by software) 
 Terminal    3  Frequency 6 + (standard density assigned by software) 
 Terminal    4  Frequency 6 -  (standard density assigned by software) 
 Terminal    5  Frequency 7 + (standard density assigned by software) 
 Terminal    6  Frequency 7 -  (standard density assigned by software) 
 Terminal    7  Frequency 8 + (VOS assigned by software) 
 Terminal    8  Frequency 8 -  (VOS assigned by software) 
 Terminal    9  reserve / free  
 Terminal  10  reserve / free 
 
 
ERZ2004/2104-NG without frequency measurement board, X9 and X10 remain 
open 
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With internal Ex- separator stage Ex1-NAMUR-2 / V1 or V2: 
(TÜV 06 ATEX 553139 X) 
 
ERZ2002/2102-NG; terminal X 8 is assigned for frequency measurement: 
 
X 8 Terminal    1  Signal input 6 +   assignment takes place with software 
 Terminal    2  Signal input 6 -    assignment takes place with software 
 Terminal    3  Signal input 7 +   frequency input 5 density by software 
 Terminal    4  Signal input 7 -   frequency input 5 density by software 
 Terminal    5  Signal input 8 +   frequency input 6 standard density by software 
 Terminal    6  Signal input 8 -   frequency input 6 standard density by software 
 Terminal    7  Signal input 9 +   frequency input 7 standard density by software 
 Terminal    8  Signal input 9 -   frequency input 7 standard density by software 
 Terminal    9  Signal input 10 +   frequency input 8 VOS by software  
 Terminal  10  Signal input 10 +   frequency input 8 VOS by software  
 
 
ERZ2004/2104-NG; X 9 and X 10 are optionally assigned 
 
X 9  Terminal    1  Ex-option enco + (Vo) 
 Terminal    2  Ex-option enco - (Vo) 
 Terminal    3  Ex-option Vb measuring channel (HFX)  + 
 Terminal    4  Ex-option Vb measuring channel (HFX)  - 
 Terminal    5  Ex-option Vb comparison channel (HFY)  + 
 Terminal    6  Ex-option Vb comparison channel (HFX)  - 
 Terminal    7  Ex-option pressure measurement -  transmitter (optional HART) 
 Terminal    8  Ex-option pressure measurement + transmitter (optional HART) 
 Terminal    9  Ex-option temp. -  transmitter (opt. HART) for PT 100 s. X 10 
 Terminal  10  Ex-option temp. + transmitter (opt. HART) for PT 100 s. X 10 
 
X 10  Terminal    1  Reserve / free (Ex option for 2-rail version) 
 Terminal    2  Reserve / free (Ex option for 2-rail version) 
 Terminal    3  Reserve / free (Ex option for 2-rail version) 
 Terminal    4  Reserve / free (Ex option for 2-rail version) 
 Terminal    5  Reserve / free (Ex option for 2-rail version) 
 Terminal    6  Reserve / free (Ex option for 2-rail version) 
 Terminal    7  Ex-option PT 100 supply ++ 
 Terminal    8  Ex-option PT 100 sense + 
 Terminal    9  Ex-option PT 100 sense - 
 Terminal  10  Ex-option PT 100 supply - - 
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Note 
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 
pressure-proof encapsulated ignition protection type, in combination with Ex 
intrinsically safe protection type.  

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

Other possible mixtures are feasible. 
 
The number of connection possibilities increases if the optional Ex input board is 
used. This input board enables galvanic isolation of MSR signals, such as 20 mA cur-
rent loops or the adjustment and/or standardization of signals. Intrinsically safe field 
devices can be operated within explosion-prone areas with the isolation. 
 
For further information, refer to appendix F) Optional Ex input board. 
 
 
 
3.1.4 Data interfaces 
The digital data interfaces are also provided on the basic assembly. These inter-
faces can be used as: 
 
• Service interface 
• DSfG, according to the specifications of the flow computer and registration in-

stance 
• DSfG control station 
• Modbus for external data transmission 
• Ethernet TCP/IP network connections 
• Connection for an external modem 
• 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 
 

   Recommendation / possible use 
 

X 11 COM 1 Interface USMs, 1st Modbus RTU, ASCII 
X 12 COM 2 Interface Older USMs, DZU 
X 13 COM 3 Interface DSfG control station, 2nd Modbus 
X 14 COM 4 Interface DSfG or RMG bus 
X 15 COM 5 Interface External modem 
X 37 COM 6 Interface Modbus master for reading the gas 

composition and volume (F-instance) X 38 COM 7 Interface 
X 18 Ethernet 1 Network connection Multi-session capability: Modbus IP, http  

Single-session (optional interface): Re-
mote operation, DSfG-B-IP, SNTP, 
TIME 

X 19 Ethernet 2 Network connection 

 
 

Note 
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. 
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3.1.5 Pin assignment and recommened use of the interfaces 

 
COM 1 
 
Pin assignment 
 

Pin 
 

Mode: RS 232 Mode: RS 422 Mode: RS 485 

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

 
Use 
 
Switchable from RS 232 to RS 422 or RS 485, can be optionally assigned with dif-
ferent protocols, MODBUS protocol and IGM (for ultrasonic meters) available.  
Optionally, MODBUS ASCII / RTU can be offered as Modbus standard driver for  
RS 232 or RS 485 interfaces. 
 
The operating mode for the COM 1 interface is adjusted in the menu IB Serial inter-
faces with coordinate IB03 COM 1 operating mode.  
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Figure 85: IB Serial interfaces 
 
The operating mode for the COM 1 interface is adjusted in the menu IB Serial inter-
faces with coordinate IB03 COM 1 operating mode. The mode can be set to: 
 
• Off • Modbus ASCII • DZU 
• Test 
(only internal) 

• IGM • FLOWSIC600 

• Modbus RTU • USE09  
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Note 
If a FLOWSIC600 ultrasonic meter is connected, the operating mode of COM 1 
must be adjusted to FLOWSIC600 and coordinate "IB25 FLOWSIC address" 
must be set to the Modbus address of the FLOWSICK ultrasonic meter. 

 
 
COM 2 
 
Pin assignment 
 

Pin 
 

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 IB06 COM 2 operating mode. The following ad-
justments are possible: 
 

• Off • Modbus ASCII 
• Test • DZU 
• Modbus RTU • GPS 170 
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COM 3 
 
Pin assignment 
 

Pin 
 

Mode: DSFG  Mode RS 232 

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

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

Note 
The DSfG interface implemented in the ERZ2000-NG conforms to the current 
version of the technical specifications of the DSfG for flow computers. 
The DSfG is required in the scope of this documentation (further documenta-
tion is available from the DVGW).  
 
 
The same parameter settings as with COM 1 can be made for a second Modbus in-
terface: 
 

• Off 
• Test 
• DSfG control station 
• Modbus RTU 
• Modbus ASCII 
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COM 4 
 
Pin assignment 
 

Pin 
 

Mode: DSFG  Mode: RS 232 

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

 
 
Use 
 
Switchable from RS 232 without handshake to RS 485 DSfG-compliant. Can be as-
signed with DSfG function for converter and registration instances or RMG bus func-
tion. The DSfG interface implemented in the ERZ2000-NG also conforms to the cur-
rent version of the technical specifications of the DSfG for flow computers in this 
case. 
 
The operating mode for the COM 2 interface is adjusted in the menu IB Serial inter-
faces with coordinate IB09 COM 3 operating mode. The following adjustments are 
possible: 
 

• Off 
• Test 
• DSfG 
• RMG bus 
• RMG bus-24K 

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

Pin 
 

Mode: RS 232 

1 DCD 
2 RxD 
3 TxD 
4 DTR 
5 GND 
6 DSR 
7 RTS 
8 CTS 
9 RI 

 
 
Use 
 
RS 232 with handshake plus carrier plus ring. Usable for MODEM (DFÜ). 
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 
 

Note 

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.  

 
 

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

 
 

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



3 Electrical connections 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

117 

Example for a setting 
The setting must be made in the menu IE DSfG Remote data transmission access: 
IE06 Modem init. string  ate0s0=1 
IE07 Dial prefix   atx3dt 
 

 
 

Figure 87: DSfG data transmission 
 
Meaning: 
at Prefix of a command line 
e0 Echo function deactivated 
s0=1 Set register 0 to 1, which means the number of alert characters after which the  

modem answers and establishes the connection, should be 1. 
x3 Response setting: 
  Hayes Smartmode 300 compatible answers / blind dialing (extension) 
  plus all CONNECT answers 
  plus recognition of busy symbols 
dt sound selection process (dp = pulse selection process) 
 
If a different modem is used, there may be other commands, which are covered in 
the manufacturer's manual. 
 
 
Additional settings in the menu IB Serial interfaces: 
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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. DFÜ 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 
 
• 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   1.0 V 
U trg   3.0 V 
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 
 
 
• 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   1.0 V 
U trg   3.0 V 
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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• 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 
 
• Up to 12 analogue inputs, including a pressure measurement input for ana-

log signals and for HART protocol 
 
 
Current measurement 
 
Range 0/4 to 25 mA 
Resolution 20 bit 
U max 2.5 V 
Ri 250 Ω 
Tk < 15 ppm 
Measuring time 50 ms 
Overvoltage protection 6.8 V 
 
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 
(optional) 

+ 2 inputs 

Distribution of inputs 1 x pressure (reserved) 
1 x temperature (reserved) 
Remainder -> Free availability 

 
• Up to 4 resistor inputs, a temperature measuring input for resistance meas-

urement, up to 3 signals for delta-p measuring cells 
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Resistance measurement 
 
Type PT 100 four-wire 
Range -20°C to +60°C 
Resolution 0.01°C 
Accuracy 0.05°C 
Measuring time 50 ms 
 
 
• 4 frequency inputs 
 
Measuring range 0.00 Hz to 6.0 kHz 
Accuracy 0.01 Hz 
U hys   1.0 V 
U trg   3.0 V 
Overvoltage protection   6.8 V with external module 

18.0 V with internal module (galvanically isolated) 
 
 
• 8 signal inputs for H/L gas switching, travel direction reversal and external 

freeze 
 
Digital status inputs 
 
All inputs are galvanically isolated from the computer, but not from each other. The 
following can be used as signal transmitters: contact, open collector / drain, active 
push / pull 
 
-U max    5 V 
-I max  13 mA 
f max  10 Hz 
Overvoltage protection 6.8 V 
 
 
• 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 Output characteristics 
Current outputs 
Quantity 4 
Range 0-20 mA or 4-20 mA 
Resolution 12 bit 
Ohmic resistance 700 Ω 
Overvoltage protection from 33 V, galvanically isolated 
 
 
Signal outputs 
Quantity 8 
U max 24 V DC 
P max 150 mW 
Ic max 100 mA 
UCEsat 1.2V or Ron = 50 Ohm 
F max 400 Hz 
Overvoltage protection 33 V, galvanically isolated 
 
 
Pulse outputs 
Quantity 4 
tmin off 16 ms 
tmax off 230 ms 
tmin on 16 ms 
tmax on 230 ms 
Ic 100 mA 
UCEsat 1.2V 
F max 400 Hz 
Overvoltage protection 33 V, galvanically isolated 
 
 
Alarm and warning status outputs 
U max 24 V DC 
I max 100 mA 
P max 100 mW 
RDSon <= 50 Ohm 
Photomos relay  
Ic 100 mA 
Ron 50 Ohm 
Overvoltage protection 33 V, galvanically isolated 
 
 
Appendix G) "Various circuit diagrams for outputs" provides some output cir-
cuit diagrams 
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3.1.8 Activation of inputs and outputs 
The required inputs and outputs can be activated in menu E Mode, submenu 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-
ordinate under EI Configuration is "0", no measurement takes place on this channel.  
 

Note 
Registered inputs that are not used are still checked. Such inputs can produce 
error messages (e.g. cable breakage) 
 
 

  
 

Figure 89: Activation of inputs and outputs in menu "EI 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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 Caution 
External Ex protection (Ex-d): Terminal X4, EI01 value = 1, EI31 value = 0 
 
 

 Caution 
Internal Ex protection (Ex-i): Terminal X10, EI01 value = 0, EI31 value = 1 
 
 

Note 
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). 

 
 

Note 
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 1 to 4 for volume 
o 5 for density 
o 6 and 7 for standard density 
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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 

  
Figure 90: Menu MA Input / output function key 
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The assignments of inputs and outputs are shown in menu MA Input / output function 
key. 
 
Inputs 
The assignment of inputs to "physical values" takes place in menus "A Measure-
ments", "B Components", etc. The units of these measured variables are also defined 
in these menus in order to ensure correct transfer of the values. Normally, the manu-
facturer and type of transmitter of the physical variable should also be defined here, 
particularly for custody-transfer applications, for which there are certified and ap-
proved transmitters. In chapters 5 Transmitters, 6 Flow meters and 7 Parameter of 
the gas, the explicit assignment is covered and explained in detail. 
 
The free inputs can be assigned functions and the measurement values can be writ-
ten to archives (e.g. to the free archive chapter 2.5.6 Archive). There if a selection of 
functions for each input, as is the case with the standard inputs for pressure or tem-
perature. Limit ranges and significances can also be defined. There is an input field 
available for each measurement value for assignment of a name. Special measure-
ments are found in menu O Miscellaneous (see chapter 5.4 Special measurements).  
 
The 8 contact inputs can be assigned to messages, etc. The message can be a no-
tice, warning or alarm and assigned arbitrary text. Entries are also made in the DSfG 
log book. The 8 contact inputs can also be optionally assigned as 6 special counters 
or 8 binary inputs.  
 

Note 
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 
EC04 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 
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Measurement value 
Original encoder counter Vc 
DZU (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 BM0 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. 
 

Note 
These counters are permanently connected to the input and there is no differ-
entiation between main or disturbed quantities. Moreover, no characteristic 
curve correction or leak flow volume suppression takes place. 
 
 
 
Unit and value can be adjusted depending on the convertion. The portion after the 
decimal is stored in a residual counter. The control counter is activated when the set-
ting of coordinate NL10 Weighting is greater than 0 (see chapter 3.1.13 NL Fre-
quency input 1). 
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3.1.11 NA Current input 1 

 
 

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 NI Res. input 1 

  
 

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 

  
 

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 NL01 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 NL08 and NL09 and are archived in group 16 (extra 
inputs). 
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3.1.14 NT Contact inputs 

  
 

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 

  
 

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.  
 

Note 
(Slots 11 and 12 are reserved for the 2nd Ex board). 
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3.1.16 NY Resistance measuremnt 3 

  
 

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 

  
 

Figure 97: Menu MB Current input 1 
 
This current output channel 1 is shown as an example for all 4 current outputs.  
 
The main selection of the measurement takes place in coordinate MB05 Assign-
ment. The most frequently used values are designed for current output. The output is 
optimized for regulating purposes of pressure, temperature and flow values. If you 
would like to output measurement variable not listed here, program "Expanded selec-
tion" and enter a measurement variable with MB06 Extended assign.. For this pur-
pose, coordinate MB06 Extended assign. offers the possibility of jumping to another 
menu by clicking on edit. The suitable variable for the current output can be selected 
from all available variables and measurements. 
 
If a parameter is selected in MB05 Assignment, it is displayed under MB02 Physi-
cal value in consideration of the correct unit. Its output value is assigned with a cor-
rection factor, which is calculated from the lower and upper calibration value and is 
standardized to its limit ranges (MB07 Lower mapping and MB08 Upper mapping 
(output current)) and the operating mode setting (MB10 Operating mode). 
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 Warning 
If the physical value exceeds the defined value, a warning message is generat-
ed. 
 
 
The value in coordinate MB09 Averaging factor determines the smoothing of the 
current. A setting between 0 and 0.99999 should be adjusted in consideration of the 
following meaning: 
0 (minimum)  = smoothing deactivated 
1 (maximum) = infinite smoothing. 
 
The operating mode for the error case is defined in coordinate MB11 Operation if 
fault. If the physical variable to be output leaves the figure range, the current output 
current is increased or decreased by the value adjusted in MB12 Rise/decr.w.fault. 
 
It is possible to output a constant current (MB14 Test current) independently of a 
measurement for testing purposes. The desired value is entered in the test current 
parameter and activated in operating mode.  
 
The output of the current can take place according to 3 methods in MB17 Method. 
 
slow Output method for printers or displays, etc.  

The output current is updated and held for one second every full 
second. The output current includes digital stages. 

quick Output method for regulation.  
The output current is calculated with each recalculation of the 
physical output value. The frequency of recalculation can be 
read under FD01 Cycle duration. The output current follows the 
physical output value directly in the scope of the conversion 
speed. It is held until a new output value is provided. The output 
current includes digital stages. 

linear sweep Output method which can be used if a downstream regulator 
reaction is oversensitive to digital stages, but can circumvent 
them with a constant dead time of one second.  
A new current output value is calculated every full second. Then, 
the current output is set to the new value, but not immediately 
(stage); it takes place in 100 increments of 10 milliseconds 
each, starting from the last value, on a continuous ramp. The 
output current is smooth, but delayed one second. 
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3.1.18 MF Pulse output 1 

  
 

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.  
 

Note 
Since the frequency outputs 1 and 2 (port X3:1/2 and X3:3/4) are generally in-
tended for the volume flow at measurement and base conditions, these are 
subject to the calibration lock, the other two frequency outputs are not. 
 
 
The current situation with the pulse output, remainder in the buffer, output frequency, 
etc. is displayed in coordinates MF01 Pluse counter to MF04 Frequency. 
 
There are more possibilities in addition to the assignment of the output value to a 
measurement in MF10 Assignment meas.val.:  

• direct output of the HF input 

• 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 

  
 

Figure 101: Menu MJ Contact output 1 
 
Like before, MJ Contact output 1 is presented as an example for all contact outputs. 
 
The MJ03 Operating mode of the contact determines the source that switches the 
contact. In operating modes "pot", "cap", "value>max" or "value<min", a physical 
measurement variable must be assigned by clicking on edit under MJ04 Assign-
ment, then a selection menu appears. The thresholds MJ06 Min. threshold and/or 
MJ07 Max. threshold must also be defined for these operating modes. The thresh-
old value in these coordinates is entered with the assigned unit. The lower threshold 
value only has an effect in operating modes "cap", pot and value>min and the upper 
threshold has an effect in the operating modes cap, pot and value<max. MJ05 Inver-
sion enables inversion of the contact function. 
 
Example  
A threshold value switch (pressure) switches from high to low (pot). 
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3.1.20 MR Frequency output 1 

  
 

Figure 102: Menu MR Frequency output 1 
 
This frequency output is a help function in case the flow computer is also the main 
totalizer for a connected ultrasonic meter. A frequency signal is required from the ul-
trasonic gas meter for pre-testing / calibration / test stand testing. This signal is pro-
vided for comparison with a reference device. A currently more common alternative is 
use of the MODBUS for transmission of the current values. 
 
The MR05 Assignment of the frequency output to one of the pre-adjusted and se-
lectable measurement variables (different flow rates and flows) takes place here. If 
the pre-adjusted selection is not sufficient, any other arbitrary variable can be as-
signed in a selection menu that opens when the user clicks on edit in coordinate 
MR06 Extended assignm.. 
 
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. 
 
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").  
 

Note 
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) 
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.  
 

Note 
If the transmitter is operated as a transmitter, it must be ensured that the 
transmitter feed is switched on in the assigned menu of the current input. 
 
 
The menu for the data sources contains all technical measurement possibilities of an 
input, regardless of whether these signals are available for the selected transmitter 
(e.g. current signal or frequency signal analogous to the measurement variable). 
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4.2 DSfG bus 
Familiarity with the normal DSfG documents is assumed in this manual. These doc-
uments for users are listed in the appendix .J.1.1 Literature for the DSfG bus for addi-
tional reference material. The DSfG functionalities realized in the ERZ2000-NG are 
implemented according to these requirements, i.e. in accordance with G485. 
 
The DSFG operation can be realized via 3 interfaces COM 3, COM 4 and COM 5 and 
then must be adjusted in menu IB Serial interfaces with coordinates  IB09 COM 3 
operating mode, IB12 COM4 operating mode and IB21 COM 5 operating mode.  
 

  
 

Figure 103: Menu "IB Serial interfaces" 
 
The following applies: 
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Setting in  
IB09 / IB12 / IB21  
operating mode 

Interface Task 

DSfG control sta-
tion 

IB09  
COM 3 

ERZ2000-NG is the DSfG control station 

DSFG IB12  
COM 4 

ERZ2000-NG is the "normal" participant on the bus 
ERZ2000-NG is the computing and/or registration instance 

Modem IB21  
COM 5 

ERZ2000-NG establishes a DSfG station access as a DFÜ unit 
An external modem should be connected to COM 5 

 
The DSFG bus is connected via COM 4 for a "normal" user. 
 
DSfG pin assignment: 
 
1 +U  (+5V DC) activatable via DIP Switch 
2 GND activatable via DIP Switch 
3 RDA/TDA  
4  free 
5 GND activatable via DIP Switch 
6  free 
7 GND activatable via DIP Switch 
8 TDB/RDB  
9  free 
 
GND and +5V are the voltage supply of the RS 485 part, not the computer. The 
housing of the trapezoidal plug must be connected electrically to the housing of the 
device. 
 
 
DSfG bus termination 
 
The start and end of the DSfG bus must be terminated electrically. For this purpose, 
there are two 8-pole DIP switches (Figure 104) on the DSfG interface board which 
are provided to switch the bus terminating resistors and current supply to the plug. 
The left switch on the board (see Figure 104: DIL switches of COM 3 and COM 4) is 
for the computing and registration instance, the right switch for the control station (if 
available). In Figure 104, the switches are "ON" in the "rear" status (towards the 
printed circuit diagram) and "OFF" in the "front" status. 
 
The interfaces are isolated galvanically and conform to DSfG specifications. In order 
to fulfill the specifications for the bus supply and the idle level, the resistances and 
voltage can be activated with DIL Switches. The terminating resistor is positioned 
according to the specifications at the start or end of the main cable and, therefore, 
positioned externally on the cable or preferably on the star distributor. 
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Figure 104: DIL switches of COM 3 and COM 4 
 
If the function of the control station is also activated in a ERZ2000-NG, a cable must 
also be routed to the start distributor from the COM 3 interface, wherein the corre-
sponding DIL switches must be set. There is a cutout in the cover plate of the com-
puter which enables access to the DIL switch of the COM 4 interface. Since the con-
trol station is always a component of the computer and 2 cables must be connected 
in this case, it is functionally identical whether DIL 1 or 2 is used for activation. 
 
Meaning with switch closed: 
Closed means: the corresponding switch is set to "ON". 
 
1 Device GND on the housing of the plug. 
2 GND is connected to Pin 2 and 7 of the plug.  Standard = always ON 
3 GND is connected to Pin 5 of the plug.   Standard = always ON 
4 applies the 510 Ohm resistance to Pin 5 of the plug. GND idle level 
5 applies the 510 Ohm resistance to Pin 8 of the plug. GND idle level 
6 applies the 510 Ohm resistance to Pin 3 of the plug. Idle level 5 V 
7 applies the 510 Ohm resistance to Pin 1 of the plug. Idle level 5 V 
8 applies +5V to Pin 1 of the plug.  
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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 
 
 

 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 

Note 
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 II Modbus super block (Figure 105: Modbus super 
block). All data in the super block is stored in successive register addresses with 
successive numbers. Therefore, quick data transmission is possible without individual 
queries. The super block can be assigned with an offset. In addition, there is a fixed 
range assigned with the most important data for the user. These registers cannot be 
changed by a configuration. The fixed range connects directly to the super block and 
shifts automatically with the offset. 
 
 
Change of data in the super block: 
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Editing of the positions in the super block is simple; Modbus register 0 can be 
changed in menu II Modbus super block in coordinate II01 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.  
 

  
 

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. 
 

Note 
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. 



4 Communication and bus systems 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

149 

   
 

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 
 
 
 
 
 
 
 
 
 
TCP/IP network 
 
 
 
 
 
 
 
 
 
 
 
 

 
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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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.  
 

  
 

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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… 

 
 

Figure 110: Reduced graphic: IL Modbus master for the PGC 
 
A detailed description of the analysis-specific data IL01 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. 
IL01 Calorific value, wherein the desired value is found, e.g. Register 7020 
for the calorific value in coordinate IL01. 
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The ERZ2000-NG receives information from the data type about how the information 
coming from the PGC must be converted. F 7020 means that the calorific values is 
delivered simply as an exact floating point number (float). The following data types 
are used: 
 
   D: Double exact floating point number (double float) 
   F: Single exact floating point number (double float) 
   U: 32-bit unsigned integer (long) 
   u: 16-bit unsigned integer (short) 
 
 
An implemented formula evaluation enables division and use of parentheses in addi-
tion to multiplication and addition. 
 
Example unit conversion 
A value coming from the PGC can be converted using a factor. For instance, to 
convert the calorific value with the unit kWh/m3 to MJ/M3, "F7020*3.6" must be 
multiplied in coordinate IL01. 
 

Access Line Name Value Unit 
E § 1 Calorific value 

 

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 
0 

 
  

F7020*3.6
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IL27 status 
For example, the following could be required for the PGC status: 

• Value=1: The PGC measures without errors. 

• Value=0: The PGC is in alarm. 

• Value=0: The PGC is in revision. 
 

Note 

Only with value ≠ 0 the values of the gas quality are transferred. 

 
 
It is possible that a PGC does not provide the status in exactly this form. Instead, it 
gives: 

Register 10: It shows the number of pending alarms. If the register shows the 
value 0, the PGC is alarm-free. This is a 16-bit integer register. 

Register 2: Information provided here is coded bit by bit. If the bit with the 
significance 4 is set, the PGC is in measurement mode. This is a 
32-bit integer register. 

The status formation can be formulated in coordinate IL27 with the following consid-
erations: 

A 16-bit integer register must be read for the first part. The number of pending 
alarms that is readable there relates to the data type of an unsigned integer 
(unsigned short int). The prefix for this is a lower-case u. The register address is 
10, i.e. the value with u10 must be requested. 
Then, the value must be checked with a comparison operator to zero. The ex-
pression for the first part is u10==0. As a result, the expression has the value 
true when u10 contains the value 0. 
A 32-bit integer register must be read for the second part. Since this value must 
be interpreted bit by bit, it is an unsigned integer with 32 bits (unsigned long int). 
The prefix for this is a capital U The register address is 2, i.e. the value with U2 
must be requested. 
Then, it must still be determined whether the bit with significance 4 is set. For 
this purpose, the bit-by-bit and must be used as an operator, which is repre-
sented by the character &. The second partial expression then becomes u2&4. 
This expression has the value 0 as a result when the bit is not set with signifi-
cance 4 and a value different than 0 when the bit is set. The bits with a different 
significance than 4 do not influence the result. 
Finally, the two partial expressions must be linked by a logical And. This opera-
tor is represented by the characters &&. The parentheses rules must be ob-
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served, i.e. parentheses must be used in both partial expressions. The com-
plete expression for IL27 is (u10==0)&&(U2&4). 

 
Access Line Name Value Unit 
E § 27 Status 

  
There are a total of 80 characters available for formulation of the expression. 
 
Expressions can consist of 
• Arithmetic operators 
 Addition + 
 Subtraction – 
 Multiplication * 
 Division / 
 Modulo % 
 Algebraic sign - 

• Comparison operators 
 greater than > 
 less than < 
 greater than or equal to >= 
 less than or equal to <= 
 equal == 
 unequal != 

• Logical operators 
 Logical And && 
 Logical Or II 
 Not ! 
• Bit-by-bit operators 
 Bit-by-bit And & 
 Bit-by-bit Or I 
 Exclusive Or ^ 
 Bit-by-bit negation ˜ 

• Condition 
 a?b:c    if a then b else c 
• Parentheses 
 () 

• 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. 
 

  (u10==0)&&(U2&4) 
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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: 
 
• "Off"   No coupling is activated. 
• "Modbus IP"   Coupling via TCP/IP network 
• "Modbus RTU C6" Serial coupling via Com interface C6 
• "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: 
 
• No 

The PGC sends an exception telegram when unassigned Modbus registers are 
queried. In this case, the ERZ2000-NG must send several individual queries. 



4 Communication and bus systems 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

157 

• 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: 
à 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: 
à 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: 
à 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: 
à 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. 
• Off:  Contact is switched off. 
• On:  Contact is switched on. 
 
IL72 Selection mode 
This operating mode determines the manner in which the two Modbus masters work. 
The following options are available: 

• Always Master 1 
The ERZ2000-NG only works with a single PGC. Only Master 1 is active for query-
ing of gas analysis data of the assigned PGC 1. 
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• Always Master 2 
In this case, the ERZ2000-NG only works with a single PGC. Only Master 2 is ac-
tive for querying of gas analysis data of the assigned PGC 2. 

• Contact 
The ERZ2000-NG can work with two PGCs. The selection of which of the two 
should be currently active takes place with a selectable input contact (see coordi-
nate IL73 for the source). 

• Better 
In this case, the ERZ2000-NG works with two PGCs. The selection of which of the 
two should be currently active is made by the ERZ2000-NG itself. The "better" 
PGC is taken, which means the one which operates most error-free. 

 
IL73 Source 
The input contact which controls the cooperation of the ERZ2000-NG with the two 
PGCs is selected here. The following options are available: 
• Off:  No contact for PGC control is selected. 
• Contact input 1: Contact input 1 controls the PGC selection. 
• Contact input 2: Contact input 2 controls the PGC selection. 
• Contact input 3: Contact input 3 controls the PGC selection. 
• Contact input 4: Contact input 4 controls the PGC selection. 
• Contact input 5: Contact input 5 controls the PGC selection. 
• Contact input 6: Contact input 6 controls the PGC selection. 
• Contact input 7: Contact input 7 controls the PGC selection. 
• Contact input 8: Contact input 8 controls the PGC selection. 
 
 
The RMG bus on the gas analysis data of a PGC (e.g. PGC9300) which is sent 
to one or multiple computers (ERZ2000-NG) is described in this chapter (chap-
ter 7 Parameter of the gas).  
 
 
 
  



4 Communication and bus systems 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

159 

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: 
 

  
 

Figure 111: Menu: GU Namur sensor calibration 
 
Coordinates GU01 and GU02 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-
ment" 

Trigger value and hysteresis can be finely and roughly adjust-
ed. 
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4.5 Settings for communication 
4.5.1 IA TCP/IP network 

   
 

Figure 112: Menu: IA TCP/IP network 
 
Adjustment of parameters 
In order for the network connection to function correctly, the necessary settings must 
be made in menu IA TCP/IP network. 
 
If "yes" is activated in coordinate IA16 DHCP Eth1, the network configuration is as-
signed automatically. Otherwise it must be entered manually. For example, the IP4 
address for the ERZ2000-NG must be entered manually in coordinate IA01 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, ..). 
 

Note 

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 IA21, 
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 

  
 

Figure 113: Menu: IC DSfG instance computer 
 
The DSfG address of the computer instance (A, B, C, etc.) is identified in IC01 Cor-
rector address. All 30 DSfG slave addresses are permitted here, as well as the set-
ting "Off". The computer instance cannot be parameterized as a control station.  
 

Note 

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.  
 

Note 

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 IC04. 
 
IC14 dedicate bit string contains the central status indicator for the DSfG. 
 

Bit0 Collective alarm 
Bit1 Fault Vo 
Bit2 Fault P or den 
Bit3 Fault T or st 
Bit4 Min. warn. lim. Vo, P, T, den or st 
Bit5 Min. alarm lim. Vo, P, T, den or st 
Bit6 Max. warn. lim. Vo, P, T, den or st 
Bit7 Max. alarm lim. Vo, P, T, Rb or st 
Bit8 Low-significance bit direction 
Bit9 revision 
Bit10 Parameter change 
Bit11 Calorific value fault 
Bit12 Carbon dioxide fault 
Bit13 Original totalizer fault 
Bit14 Substitute GC 
Bit15 High-significance bit direction 
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Note 

The complete data element list of the computer instance of the  
ERZ2000-NG is included in the device-internal documentation: see:  
Documentation/II DSfG/1. Data elements/a Computer 

 
 
 
4.5.3 ID DSfG entity recording 

  
 

Figure 114: Menu: ID DSfG entity recording 
 
ID 01 Rec.entity address contains the DSfG address of the registering unit. All 30 
DSfG slave addresses are permitted here, as well as the setting "Off". The registra-
tion unit cannot be parameterized as a control station. The registration instance uses 
the COM4 interface. For further information, refer to ID 01 Rec.entity address. 
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The fill level indicators of the individual archive groups are checked to determine if 
the ID 03 Service request number value entered here has been exceeded. An fault 
message is issued if the value has been exceeded: H56-4 Service request, i.e. ser-
vice personnel needed urgently. 
 
ID 04 AG 16 visible controls whether archive group 16 (extra measurements) should 
be visible for the central unit.  
 
Text for identification of the corresponding archive group can be entered in coordi-
nates ID 05 to ID 12. 
 
A DSfG freeze telegram can be triggered with "yes" in ID21 Attention freeze. This 
may be necessary if there is no revision switch in a station without MRG. 
 
Archive contents can be exported with TSV files. Coordinate ID22 offers settings op-
tions for design of headers and/or column headings. 
 
DSfG: The columns are overwritten with DSfG data element designations, e.g. 

baae. 
Name: The columns are overwritten with plain text, e.g. corrected volume at 

meas. cond. totalizer AM1. 
 

Note 

The complete data element list of the registration instance of the  
ERZ2000-NG is included in the device-internal documentation: see:  
Documentation/II DSfG/1. Data element/b registration. 
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4.5.4 IE Remote data transmission access 

  
 

Figure 115: Menu: IE DSfG DFÜ 
 
Coordinate IE01 RDT address modem contains the DSfG address of the DFÜ unit. 
All 30 DSfG slave addresses are permitted here, as well as the setting "Off". The 
DFÜ unit CANNOT be parameterized as a control station. The DFÜ unit uses the 
COM4 interface. For further information, refer to IC01 Corrector address. 
 

Note 

Adjustment of the addresses of the DFÜ instance of the computer and the total-
izer instance is not relevant for billing. 

 
 
In general, the DFÜ 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. 
 
IE03 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 IE06 is sent. Then, a reaction 
is expected from the modem. 

Waiting for  
modem 

After initialization, the reaction of the modem is awaited. If it is 
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-DFÜ activated (IE01 ≠ "Off") mes-
sage H48-1 Def.modem is sent or switched off. 

Acknowledgment Intermediate step: recognized syntactically correct acknowl-
edgment from modem. 

Modem ready The initialization was successful. It reacts to incoming calls 
and edits triggers for outgoing calls. 

PTB Time service The trigger for handling the PTB time service is edited. The 
following messages are possible: 
- M52-2 Call modem carrier signal coming 
- M52-3 PTB time PTB telephone time service 

Time recognized coming 
(when PTB time service was recognized) 

- Old time, new time  
(when time adjustment was necessary) Messages carry 
the time stamp before or after successful adjustment. 

- M52-3 PTB time PTB telephone time service time recog-
nized going 

- M52-2 Call modem carrier signal going 
Recognition The query of bus recognition IE04 is expected.  

This is Phase 1 of the login procedure. 
Identification Identification of the IE05 is expected.  

This is Phase 2 of the login procedure. 
Commands The IE05 identification is successful.  

Commands are expected.  
This is Phase 3 of the login procedure. 

Connected The command for transparent connection was recognized. 
The connection between remote center and local DSfG bus 
has been established.  
This is Phase 4 of the login procedure. 

Hang up The telephone connection is disconnected. 
 
ERZ2000-NG wiring to modem. All 9 wires must be connected 1:1. All other variants 
are unsuitable. 
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IE04 Bus identification is Step 1 of the login procedure via modem (K-command). 
According to DSfG specifications, the bus identification must be exactly 12 characters 
long. The bus identification can also be changed via modem. 
 
IE05 RTD ID is Step 2 of the login procedure via modem (K-command). According to 
DSfG specifications, the identification must be exactly 16 characters long. The identi-
fication can also be changed via modem. 
 
The IE 06 Modem init-string is provided for initialization of the modem. The meaning 
of the command is explained in the documentation of the respective modem. The 
specification value "ate0s0=1" corresponds to the minimum requirement for the 
ERZ2000-NG to work with the modem. 
 
Meaning of the specification value: 
at:  Hayes command prefix (prerequisite for each command)  
e0: ECHO OFF: the modem should not repeat the received characters.  
s0=1: Automatic call acceptance after a ring character 
 
In order to make a call, the command IE07 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 Pö Pa Pa Pö), 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 DFÜ parameter is changed in the command phase (Phase 3 of the login proce-
dure) from the center, a time stamp IE10 time RTD param. is recorded. The IE13 
Carrier message controls the activity of the message M52-2 Call (carrier signal mo-
dem). If the message is perceived as disturbing, it can be switched off here. IE14 
PTB message. controls the activity of the message M52-3 PTB time (PTB telephone 
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time service time recognized). If the message is perceived as disturbing, it can be 
switched off here. 
 
 
IE15 DSfG-B-IP state shows the statuses of the DSfG-B-IP machine. 
 

opening Opens a TCP-IP socket 
listening TCP-IP socket is in LISTEN status (waiting for a partner to 

dock). 
Recognition A partner has docked. Level 1 of the login procedure. 
Identification Level 2 of the login procedure. 
Commands Level 3 of the login procedure. 
Connected Transparent status 
closing TCP-IP connection is capped on the ERZ side 
closed TCP-IP connection is capped on both sides 

 
The port specification for the DSfG-B-IP interface is in coordinate IE16 DSfG-B-IP 
port. 
 
 
 

Note 
The complete data element list of the data remote transmission instance 
of the ERZ2000-NG is included in the device-internal documentation: see: 
Documentation/II DSfG/1. Data elements/c Data remote transmission. 
 
 
 
4.5.5 IF DSfG master 

 
Figure 116: Menu: IE DSfG master 
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The addresses of all participants on the DSfG bus are listed in coordinate IF01 DSfG de-
vice. The following applies: 

Capital letters = external addresses 
Lower-case letters = internal addresses 

Participants found on the bus are displayed here even if the control station is not ac-
tive. 
 
The strategy for the general polling is defined in IF02 General polling for an active 
control station. 
 
traditional General polling of all possible participants takes place  

1 x per minute 
Floating General polling does not take place. Instead, all addresses are 

polled in rotation for any participants that have not been found yet. 
As a result, new or lost participants on the DSfG bus are found 
somewhat more quickly. 

mixture Combination of both of the above strategies. 
The control station runs on COM3. Ensure the same setting in baud rate, data bits, 
parity and stop bits in regard to COM4 (DSfG slave instances) 
 
With traditional control stations, 2 EOTs are sent, which can be adjusted in coordi-
nate IF03 Double EOT. The second EOT is syntactically unnecessary. By omitting 
the second EOT, a speed increase of 20% is achieved in the polling without increas-
ing susceptibility to interference or the system load of the bus.  
 

Note 
It should be checked in the individual case whether external devices still 
function stably when the second EOT is omitted. 
 
 
The wait time between two polling processes is typically 7 msec. By reducing this 
time in coordinate IF04 Polling time, the polling speed is increased drastically. How-
ever, the system load on the DSfG slaves increases considerably.  
 

Note 
It should be checked in the individual case whether external devices still 
function stably when the polling wait time is decreased. 
 
 



4 Communication and bus systems 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

170 

Coordinate IF06 DSfG fault is an auxiliary quantity for the information transport of the 
lower DSfG protocol layers for fault evaluation. If parameter JD01 Software debug is 
set to "yes", the following messages are activated: 

• H64-6 DSfG unex char.: unexpected characters in telegram 

• H64-7 DSfG overflow: Input buffer overflow 

• H64-8 DSfG checksum: Block check incorrect 

• H64-9 DSfG broadcast: Block check in broadcast incorrect 

• H65-0 DSfG broadc_inc.: Broadcast ignored 

• H65-1 DSfG busterM,m.: Bus termination problem  
 

Note 
The cause of the messages may lie in the device in question or another 
bus participant. The device that displays the message does not necessari-
ly have to be the cause. 
 
Coordinates IF07 User pattern and IF08 Address pattern are auxiliary quantities for 
the bit pattern; each bit corresponds to an external (IF07) or internal (IF08) partici-
pant. The least significant big is DSfG address "A". Together with IF06, IF01 is 
formed. 
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5 Transmitters 
Various transmitters can be connected to the ERZ2000-NG. There are pre-settings 
for some of these transmitters which often do not require any adjustment or very little 
at all. By contrast, additional settings are required for other transmitters. The ordinary 
connection options and parameterization are presented. 
 
The various transmitters are sorted below according to function. The gas component 
analysis and various flow meters have a separate chapter due to their importance. 
Some of the measurements are assigned to these chapters. 
 

Note 
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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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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… 

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).  
 

Note 
With super user access, measurements such as pressure ("AB04"), tempera-
ture ("AC04"), calorific value ("AD04"), etc. can be switched to a different unit, 
but without automatic conversion taking place.  
Unlike the meters, the min. value / max. value assignment determines the cal-
culation of the physical variable from the input value. Therefore, the change of 
the unit is purely a text change. 

 
 
 
5.2 Pressure transducer 
The various adjustment options for absolute pressure are listed based on the exam-
ple of absolute pressure. Only the relevant part is shown in the right part of the 
browser in order to provide a better overview. 
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Figure 120: Menu AB Absolute pressure 
 
The list of selectable pressure sensors is displayed in 3 columns instead of  
1 central column. 



5 Transmitters 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

176 

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. 
 
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. 
 

Note 
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. 

 
 

Note 
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.  
 

Note 
In this case, select a transmitter from the list that is "most similar" and then 
adjust the values. 

 
 
If you want to change the values of the pre-settings, simply write in the white fields.  
 
Further information about the variables can be obtained by clicking on the underlined 
parameters under variables. A possible adjustment range is also displayed, for ex-
ample: Variable for AB03 Operating mode: drkaMod  
 

 
 

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": 
 

  
 

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/cm2, psi, MPa, atm, kPa, torr, bara, 
Pa and hPa. 
 
The default value is used when the measurement runs beyond of the alarm limits.  
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The input to which the signal is connected is assigned in the selection field for the 
"Source". The setting for whether the signal is connected as 4..20 mA or Hard should 
also be made here. 
 
The correction value causes an offset shift. It is calculated from: Reference value mi-
nus display value and is entered directly in the unit of the pressure. Example:  
 
value read on the reference device  =  20.00 bar,  
value displayed on the ERZ2000-NG  =  20.02 bar,  
result         -0,02 bar 
 
This value must be entered in line 21 (Figure 120: Menu AB Absolute pressure) with 
the correct algebraic sign. 
 
The base value is the uncorrected measurement (before offset correction with the 
value AB21). 
 
The format of the pressure value can be changed in super user mode. If "%.5f" is 
shown in the display, the "5" indicates the number of decimal places. You can 
change this as desire in the scope of the available values. For example, the number 
"12.345" is displayed as: 
 

with "%.0f" as 12 
with "%.1f" as 12.3 
with "%.2f as 12.35 the rounding of the third decimal place is factored in 

correctly here. 
 
The calculations generally take place with 8 digits, wherein the 8th digit is subject to 
rounding errors. Therefore, 7 digits are relevant, regardless of whether they are be-
fore or after the decimal separator. For example, with 5 digits before the decimal 
separator, having 3 or more digits after the decimal separator does not make sense. 
Adjust the number of digits on the sensors, if necessary.  
 
More digits give you a false impression of accuracy that is not provided! 
 
The internal calculations are always conducted internally with the maximum possible 
accuracy, regardless of the selection of digits. If a measurement, e.g. pressure, has 
more than 7 digits before the decimal separator, the selected unit is unfavorable. In 
this case, the recommendation would be, for example, to use "MPa" instead of "Pa".  
 
Data displayed as average values is presented below. The revision mean value is 
used for the DSfG revision. 
 
The blue fields contain the freeze values, but the time of the resolution must be con-
sidered here. 
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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. 
 

  
 

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.  

 
 

Figure 125: Menu AC Gas temperature 
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The menu essentially has the same layout as that of absolute pressure and thus 
does not have to be explained in detail.  
 
The lower part provides a pre-selection of approved temperature transmitters, which 
can be selected. If you select one of these temperature transmitters, there are pre-
settings with which - like above - the entered data has a bright yellow-green back-
ground. 
 
If the operating mode is set to "Default" an automatic identification of the three differ-
ent resistance designations (PT100, PT500 and PT1000) for temperature measure-
ment takes place. The characteristic curve of these resistance measurements as a 
function of the temperature is not exactly linear and can be described by a polynomial 
with 4 coefficients (0, 1, 2, 3) – according to Callendar - Van Dusen. Then the corre-
sponding coefficients can be entered.  
 
The AC26 Joule-Thomson dT is also different. It describes the temperature change 
of the gas with a change in pressure without supply or removal of energy.  
 
 
 
5.3.1 AL internal temperature of the device 

  
 

Figure 126: Menu AL internal temperature of the device 
 
The internal temperature of the ERZ2000-NG AL01 Measured value is measured 
near the analog/digital converter. The value can be output as a current 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 

  
 

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.  
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6 Flow meters 
Basically, the ERZ2000-NG can work with all flow rate measuring devices that are 
used in the flow rate measurement of gas. However, the ERZ2000-NG offers the 
possibility of using pre-settings which can be adjusted with the measurement pro-
cesses that are normally used. These are turbine wheel gas meters, differential pres-
sure flow meters and ultrasonic gas meters. 
 
The most important parameters for flow meters of gases are summarized below; in 
the process, directly measured values, such as ultrasonic running times, and derived 
values, such as the average speed are differentiated between (both with the ultrason-
ic gas meter in this case). Some basic functions of the various flow rate measure-
ment principles are explained to the necessary extent for better understanding. 
 
Some functions are independent of the present measurement principle. They are 
presented first. 
 
 
 
6.1 General settings 
6.1.1 AQ 4-20 mA flow 

  
 

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. AQ04 enables suppression of noise and leak flow 
values. 
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6.1.2 GB Flow rate parameters 

 
 

Figure 129: Menu GB Flow rate parameters 
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Like pressure and temperature, the data of the gas meter which is used must be 
communicated to the computer and parameters such as type / manufacturer / serial 
number, etc. must be entered in the chapter Meters / flow rate parameters. This data 
will then appear automatically in the type plate display. Then, the essential physical 
values for operation of a flow rate measurement device in menu GB Flow rate pa-
rameters. First, the measuring range Qb,min to Qb,max must be adjusted under Op-
erating conditions in coordinates GB04 / GB05 and GB06.  
 

Note 
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. 
 

Note 
If you operate your flow rate meter under high-pressure conditions, inquire 
with the manufacturer of the flow meter device whether your volume transmit-
ter offers an expanded flow rate measuring range. 

 
 
The values in coordinates GB07 Pe,min and GB08 Pe,max describe the permissible 
limits of the pressure range in which the measuring device should be operated. The 
values in coordinates GB09 Rho,min and GB10 Rho,max describe the permissible 
limits of the density range in which the measuring device should be operated. 
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Note 
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. 

Vc 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. 
X/Y 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 

Note 
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 AQ03 Source. 

 

Note 

If multiple flow rate data variables are transmitted, e.g. 
"Vc, HF2-K 1/1" 
Then, the first listed flow rate specification ("Vc" in this case) is the total-
izer and is used for billing. The other flow rate data ("HF2-K 1/1" in this 
case) is stored in the archives and can be used for comparison or redun-
dancy. 
 
Flow rate measuring devices from RMG typically transmit 3 values: 

RMG-typical 1): "HF 2-K 1/1, Vc" 

 
 

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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Note 

It is not possible to operate two independent volume measurements with 
two volume transmitters. 

 
 
Available for selection in GB16: 
 
LF1-ch. Single-channel operation with LF input  

only counting, no flow rate,  
there is no lower shut-off limit (leak flow volume) 

HF1-ch. Single -channel operation with HF input 
HF2-ch. 1/1 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. 

HF2-ch. X/Y 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. 

HF LF 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. 

Vo Vm is calculated from Vo, ENCO counter delivers data via 
protocol 

Vo, LF1-ch. Vm is calculated from Vo, LF input is used for comparison 
Vo, HF1-ch. Vm is calculated from Vo, HF input is used for comparison. 

An alarm is triggered in case of synchronization errors. 
Vo, HF2-ch. 1/1 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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and 3). With synchronization errors, a warning message is 
triggered and a switchover to the plausible input takes place. 

Vo, HF2-ch. X/Y 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. 

LF1-ch., Vo 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. 

HF1-ch., Vo Vm is calculated from the input signal, Vo is used for com-
parison only. An alarm is triggered in case of synchroniza-
tion errors. 

HF2-ch. 1/1, Vo 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. 

HF2-ch. X/Y, Vo 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. 

USZ 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 

IGM Activate integrated ultrasonic controller 
Sensor data is delivered from the ultrasonic measuring head 

Orifice plate 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. 

4-20mA 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 (GB06). 

sim. turbine freq. 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. 

USC, HF1-ch. Vm is delivered via DZU protocol,  
HF input is used for comparison 

USC, HF2-ch. 1/1 Vm is delivered via DZU protocol,  
HF inputs are used for comparison 

USC, LF1-ch. Vm is delivered via DZU protocol,  
LF input is used for comparison 

 
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.  
 

Operating 
mode 

Errors 
Vc 

DZU 
error 

HW 
Comp. 

SW 
Comparison 

QB 
Bill. 

Vm 
Bill. 

Kv 
Use 

Vo alarm Off Off Off Metering mode Vo Vo 

Vo, LF1-ch. alarm Off Off Vo -- LF1-ch. Metering mode Vo Vo 

LF1-ch., Vo warning Off Off LF1-ch. -- Vo 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. signal HF meas. signal meas. ch. 

Vo, HF2-ch. X/Y alarm Off X:Y Vo–HF meas. HF meas. signal Vo Vo 

HF2-ch. X/Y, Vo warning Off X:Y HFmeas. – Vo HF meas. signal HF meas. signal meas. ch. 

HF2-ch. 1/1 Off Off 1:1 Meas.-- comp. HF meas. signal HF meas. signal meas. ch. 

HF2-ch. X/Y Off Off X:Y Meas.-- comp. HF meas. signal HF meas. signal meas. ch. 

HF LF Off Off Off HF -- LF HF Signal HF meas. signal meas. ch. 

HF1-ch. Off Off Off Off HF Signal HF Signal meas. ch. 

LF1-ch. Off Off Off Off Metering mode LF Signal meas. ch. 

DZU Off alarm Off Off DZU DZU 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 LL09 Sync.run active. In the process, the volume for the 
comparison is defined in LL06 Termination qty.  
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Figure 130: Menu: LL Synchronization monitoring 
 
The volume in LL07 Termination short is the reference variable which is used after 
an fault message with the termination quantity from LL06. 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 

  
 

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.  
 

Note 

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 

  
 

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 GD04. 
 
The numbers of the next support points below or above the current percentage flow 
are displayed in coordinates GD05 and GD06. 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 GD07. 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.  
 

Note 

If "DsfG: F instance COM6/7" is selected under the table, "cv = constant" is 
adopted for the kv mode. 

 
 
Coordinate GD09 defines whether calculation continues with or without a correction 
after a maximum deviation GD08 has been exceeded. 
 
Coordinate GD11 determines the assignment in (or against) the direction of the route 
as a fixed assignment or it depends on the billing mode.  
 
The direction of the different billing modes is defined according to a direction table in 
coordinates GD12 to GD15. 
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6.1.5 GE Error curve linearisation, forward flow 

 
 

Figure 133: Menu GE Forward operation characteristic curve correction 
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There are 16 support point pairs for forward operation and the polynomial coefficients 
(at the end of the table). If "without correction" is entered in GD07 for GD Determina-
tion of characteristic, the values still used again without correction. This corre-
sponds to the value "0" in all defaults of the correction points. The entered values are 
adopted accordingly if the parameter is set to "with correction". Figure 134: Charac-
teristic correction shows how a correction takes place for the values provided in Ta-
ble 5: Support point correction (Note: the values match the values in Figure 133: 
Menu GE Forward operation characteristic curve correction). 
 

Support point [%] 5 10 25 40 70 100 
Deviation [%] 1.0 0.5 0.2 0.0 0.1 0.0 

 
Table 5: Support point correction 

 
 

 
 

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: 
 

𝑑𝑖𝑠𝑝𝑙𝑎𝑦𝑒𝑑	𝑣𝑎𝑙𝑢𝑒 =
𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑	𝑣𝑎𝑙𝑢𝑒
(1 + 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛)  

=
𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑	𝑣𝑎𝑙𝑢𝑒

(1 + 0.3)  

≈ 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑	𝑣𝑎𝑙𝑢𝑒 ∙ 0,997 
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In the process, the display value is also the value that is used for volume flow correc-
tion.  
 
If you would like to use less than 15 interpolation points (like in the example above), 
enter (-1) for the respective interpolation point, so all drawn points are ignored. Out-
side of the range in which no there are no correction values, i.e. below the lowest and 
above the highest support point, no correction is made, i.e. the correction value is set 
to "0". 
 

Note 

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: 
 

𝐹 = 𝐴!" ⋅
1
𝑄#$"

+ 𝐴!% ⋅
1
𝑄#$

+ 𝐴& + 𝐴% ⋅ 𝑄#$ + 𝐴" ⋅ 𝑄#$"  

 
Where: 
F = error curve deviation [%] 
QVb = 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 QVb,i. Instead of the constant meter factor KV, the cor-
rected meter factor KVK is used for further calculation and/or conversion. 
 

𝐾#' = 𝐾# ⋅ D1 +
𝐹
100E 

 
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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Error equation:   

 

Reynolds number equation:   

 
 
Where 
FRe = error curve deviation [%] 
Re = Reynolds number 
An = constants 
h = Viscosity  
    (Menu AM Viscosity, h as a constant for natural gas h = 12 * 10-6 m2) 
 
The polynomial coefficients An (n = -2, -1, 0, 1, 2) are calculated from the measured 
value pair error FRe,i and Reynolds number Rei.  
 
Instead of the constant meter factor KV, the corrected meter factor KVK is used for 
further calculation and/or conversion. 
 

𝐾#' = 𝐾# ⋅ D1 +
𝐹
100E 

 
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 

  
 

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 

  
 

Figure 136: Menu GH Start-up and shut-down monitoring 
 
The current status is shown in GH01. Separate adjustable times for the monitoring of 
lower flow limit value Qb,min are adjusted in coordinates GH04 and GH05 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 GH07.  
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6.1.8 HB Energy flow 

  
 

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 (HB07).  
 
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.  
 

Note 

The formats of the respective flows (HB30) are adjustable separately. 
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6.1.9 OO Extra counter 

  
 

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 

  
Figure 140: Menu EC Billing mode 

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

• 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: 
• Bill.mode 1 
• Bill.mode 2 
• Bill.mode 3 
• Bill.mode 4 
• 1 ctc. 2*BM 
• 2 ctc. 2*BM 
• 2 ctc. 4*BM 
• 4 ctc. 4*BM 
• Modbus 
• Meas.->2BM 
• Meas.->3BM 
• Meas.->4BM 
• Vo Direction 
• DZU Direction 
• Flow direction 
• 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: 
 

• 1 ctc. 2*BM 
 

Ctc 1 open  ⇒ Billing mode 1 
Ctc 1 closed  ⇒ Billing mode 2 

 
• 2 ctc. 2*BM 

 
Ctc 1 open / Ctc 2 closed ⇒ Billing mode 1 
Ctc 1 closed / Ctc 2 open ⇒ Billing mode 2 
Ctc 1 open / Ctc 2 open ⇒ No assignment or undefined billing 

mode 
Ctc 1 closed / Ctc 2 closed ⇒ 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: 
 

• 2 ctc. 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 
 

• 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 

 
• 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. 
 

• DZU Direction 
• Flow direction 
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The DZU Direction and flow direction can be used in the same manner as the Vo Di-
rection.  
 

• 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.  
 

• Modbus 
 
A changeover to one of the 4 billing modes can also take place via Modbus. Coordi-
nate IJ36 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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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       indicates the flow direction. 
 

 
 

Figure 142: 2 Transducers form a path for the measurement 
 
 
The run times of TD1 to TD2 (:= tTD12 ) and from TD2 to TD1 (:= tTD21 ) are calculated 
according to the following formula: 
 

𝑡()%" =
𝐿

𝑐& + �⃑� ⋅ 𝑐𝑜𝑠 𝛽
	 ∧ 	 𝑡()"% =

𝐿
𝑐& − �⃑� ⋅ 𝑐𝑜𝑠 𝛽

 

 
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"

2 ⋅ 𝑑
𝛥𝑡

𝑡()%" ⋅ 𝑡()"%
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Where: 
 

�̄� Average flow speed 
𝑐& Velocity of sound 
𝛽 Path angle to the pipe 
𝐿 Path length 
𝑑 = D for Figure 142: 2 Transducers form a path for the measurement.  

An analog value arises for measuring paths other than the mean path. 
 
In order to consider the flow profile, particularly an asymmetrical or heavily swirling 
flow, a total of 6 paths are measured on 3 levels with ultrasonic meters from RMG. 
The 3 levels can be derived mathematically with an integration process, called Gauss 
integration. 

 
 

Figure 143: Ultrasonic measuring paths 
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Other manufacturers have, in part, implemented different path arrangements; howev-
er, the further expansion is normally carried out in a similar manner. 
 
The individual mean path speeds are weighted and add up according to the Gauss 
quadrature. Multiplication by the pipe cross-section produces the volume flow.  
 
 
Quality of the installation situation 
Ultrasonic meters provide parameters which permit an assessment of the installation 
situation. If the values are in the specified ranges, good measuring conditions can be 
assumed. If the values are outside of the specified ranges, disturbed flow conditions 
could impair the measuring accuracy.  
 
 
Turbulence 
Based on the prevalent flow, particularly the turbulence, characteristic scattering oc-
curs (variance 𝜎!) 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 (Tui) over the ultrasonic measuring path is calculated: 
 
 

𝜎! = %
1

𝑁 − 1)*𝑣",! − �̄�!+
$

%

"&'

	 	 ∧ 𝑖 = 1. .6 ;   𝑁 = 20	

𝑇𝑢! =
𝜎!
|�̄�!|

 
Where: 
 
�̄�* 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. 
 

𝑃𝐹 =
2 ⋅ (�̄�- + �̄�.)

(�̄�% + �̄�") + (�̄�/ + �̄�0)
 

 
The symmetry factor (SY) is normally 0.90 – 1.10; with values below 0.75 or above 
1.25, the measuring conditions must be checked. 
 

𝑆𝑌 =
(�̄�% + �̄�")
(�̄�/ + �̄�0)

 

 
Meter performance 
This value (MP) indicates whether the speeds of all measuring paths could be deter-
mined and incorporated into the flow rate calculation. Calculation takes place for the 
last 20 measurements (identical to the number for turbulence). 
 

𝑀𝑃 =
∑ ∑ 1	 (∧ 𝑣+,* = 𝑜𝑘) 	 ∨ 	 0	 (∧ 𝑣+,* ≠ 𝑜𝑘)0

*1%
%&&
+1%

600  
 
The value is a maximum of 100%; under normal conditions it is above 95%. Since 2 
measuring paths can fail before a 6-path USM loses its calibrated accuracy, the value 
may temporarily decrease to 66%; if the failure is due to a defective transducer, an 
immediate repair of the affected transducer of the failed measuring path must be 
sought.  
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6.3.1 GJ Body compensation 

  
 

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. 
 

Note 

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 

  
 

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 

 
 

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 

 
 

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 

 
 

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. 

 
 

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 

 
 

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 

  
 

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 

 
 

Figure 152: Menu VA Current velocity of gas 
 



6 Flow meters 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

221 

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 

  
 

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.  
 
 
 



6 Flow meters 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

222 

6.3.11 VC Ultrasonic profile 

  
 

Figure 154: Menu VC Ultrasonic profile of velocities 
 
Additional profile specifications can be calculated from the various path speeds and 
displayed in this menu for an IGM ultrasonic meter. Refer also to chapter 6.3.2 UA 
Ultrasonic volume transmitter. 
 
 
 
6.3.12 VD Volume flow 

  
 

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 

 
 

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 

 
 

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 

 
 

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 

 
 

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 

 
 

Figure 160: Menu VI Gas speed hourly mean value 
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This menu shows the hourly mean value of the individual speeds and that of the 
means value of an IGM ultrasonic meter; see chapter 6.3.2 UA Ultrasonic volume 
transmitter.  
 
 
 
6.3.18 LO Digital totalizer transmission 

 
 
 

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 
COM6. 
 

 
 

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 RMGViewUSM. 
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 COM6 and 7 slot, which is the first 
from the right when viewing the display (Figure 166: Slot of the option board for 
COM6 and 7). 
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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. 
 
 

 
 

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. 
 
  



6 Flow meters 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

232 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 "DSfG: 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): 
 

• GB16 Volume transmitter mode  ► "DZU" 

• GB51 Device type     ► "USM-GT400" 

• GB53 Volume transmitter type  ► "USZ" 
 

 
… 

 
… 

 
 

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. 
 

 
…

 
 

Figure 171: DSfG selection: F Instance in VJ98 
 
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. 
 

1 2 
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The connection and selection of all other listed ultrasonic meters are also permissible 
for official custody-transfer applications.  
 
Then, the recommendation which was entered is shown in coordinate VJ98 Used 
button.  
 

Note 

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 COM6 interface configuration 
The COM6 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: COM6 interface configuration). 
 

 
… 

 
 

Figure 172: COM6 interface configuration  
 

Note 
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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Figure 173: Modbus serial C7 operating mode  
 

       

 
 

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. 
 

   
 

Figure 175: Configuration of Modbus master USM according to Instance F 
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The Modbus address in VK52 must match the address of the ultrasonic meter. For 
the USM GT400, it is located in J-31, provided that the RS 485-2 is used for commu-
nication via Instance F (chapter 6.4.11 Configuration USM GT400). The selection 
values in VK58 and in VK59 have no influence in this case, because these data 
types are not included in the Instance F protocol. 
 
 
 
6.4.10 Configuration menu VK for USM GT400 RS 485-1 
If the interface RS 485-1 for data communication is selected on the USM GT400 with 
the ERZ2000-NG via Instance F protocol, different settings of the Modbus master 
USM in column VK are required due to the non-parameterizable byte sequence for 
the data types long and float.  
 
The button "RMG: USM.GT400/USZ-08" (see: Figure 171: DSfG selection: F In-
stance in VJ98) can be used for this purpose, wherein the byte sequence VK56 and 
VK57 is adjusted and the register VK63 is set to 0. The same setting can also be 
made in the USM GT400 in J-21.  
 
Alternatively, a manual adjustment can take place in menu VK Modbus master 
USM. Then, 2143 must be entered in VK56 and VK57 (Figure 176: Configuration of 
the Modbus master USM for the RS 485-1 of the USM GT400). The register offset in 
VK63 can remain -1. In this case, the value 1 must be entered in the USM GT400 in 
J-21. It is also possible to set both values to 0, as is the case with the button selec-
tion. The Modbus address in VK52 must match the address of the ultrasonic gas me-
ter. 
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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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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. 
 

 
 

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. 
 
Modbus 

Reg. Type Name Description 

    General part Refer to the general part of the 
data element list 

        
    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_r1) [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_stör_r1) [m3] 
32784 long Gas volume disturbed FR2 (Vb_stör_r2) [m3] 

32786 long Significance (all meters) 
Power of ten of the lowest meter 
position (permissible values: 
-2, -1, 0, 1, 2, 3) 

32788 long Flow greater than Qt 0=no, not equal to 0 = ja 

32790 long Signal acceptance 

Signal lamp:  
0..33 = red,  
34..66 = yellow,  
67..100 = green [1] 

32792 long Meter disturbed 0=no, not equal to 0 = ja 
32794 long Number of paths   
32796 float Speed of sound deviation of path 1 [%] 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 [%] c_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 [%] c_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 

signature 
  

32814     
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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). 
 

   
 

Figure 180: Modbus register list in the ERZ2000-NG with closed (left) and 
opened (right) calibration switch 
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Figure 181: Subdirectories of Instance F menu V in the ERZ2000-NG 
 
 
 
6.4.13 OX RMGView Trigger 

  
 

Figure 182: Menu OX RMGView trigger 
  
The ERZ2000-NG can be coupled to an external computer via Modbus exclusively 
for internal purposes. The internal PC user interface "RMGViewERZ" visualizes the 
device data and enables remote parameterization. 
 
The coordinates of Menu OX RMGView trigger contain auxiliary value (e.g. for total-
izer) in order to keep the values displayed by the user interface and display the value 
dynamically. 
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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: 
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𝑝
𝜌 + 𝑔𝑧 +

1
2𝑣

" + 𝑐2𝑇 = 𝑐𝑜𝑛𝑠𝑡 

Where 
𝑣 - Fluid speed 
𝑔 - Gravitation constant 
𝑝 - Pressure 
𝜌 - 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. 
 

Note 
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 %.  
 

Note 
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 .  
 
 

 0»
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6.5.1 GA Tube dimensions 

 
 

Figure 184: Menu GA Tube dimensions 
 
Menu GA Tube dimensions enables settings of the orifice plate parameters (for the 
ERZ2014-NG, ERZ2114-NG, ERZ2012-NG and ERZ2112-NG).  
 
The neck is defined at 20°C in coordinates GA07 and GA08.  
 
The temperature correction of the orifice plate diameter and the inside pipe diameter 
takes place in accordance with VDI/VDE 2040, sheet 2 (chapter 10) of April 1987.  
 
There are two calculation methods, one of which is based on the linear heat expan-
sion coefficient and the other is based on a proximity equation with coefficient selec-
tion depending on the materials for the orifice plate and pipe, which can be adjusted 
in coordinates GA10 and GA11. The following table shows the selection options. 
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GA10 Substance orifice 
GA11 Substance pipe 

 
Selection options 

Coefficients 
A B 

Off - - 
Linear - - 
GOST - - 
Steel I 12.60 0.0043 
Steel II 12.42 0.0034 
Steel III 12.05 0.0035 
Steel IV 10.52 0.0031 
Steel V 17.00 0.0038 
Steel VI 16.30 0.0116 

Bronze SnBz4 17.01 0.0040 
Copper E-Cu 16.13 0.0038 

Gunmetal Rg9 16.13 0.0038 
Brass Ms63 17.52 0.0089 

Nickel 14.08 0.0028 
Hastelloy C 10.87 0.0033 

 
Table 7: Temperature correction for orifice plate and pipe 

 
 
Off 
The corresponding temperature correction is switched off. 
 
Linear 
The correction factor GA03 T-crr.fact. orifice or GA04 T-crr.fact. pipe is calculated 
with the linear heat expansion coefficient GA05 lin.expans. orifice or GA06 
lin.expans. pipe. 
 

𝐺𝐴03 = 1 + GA05 ⋅ (𝑇 − 20) 
 
The temperature T is relative to °C; the Pipe T-calc.fact takes place analogously. 
 
Material selection 
The correction factor GA03 T-crr.fact. orifice or GA04 T-calc.fact pipe is calculated 
with a proximity equation and coefficients A and B. 
 

𝐺𝐴03 = 1 + (𝐴 ⋅ (𝑇 − 20) + 𝐵 ⋅ (𝑇 − 20)") ⋅ 10!0 
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The coefficients in Table 7: Temperature correction for orifice plate and pipe are as-
signed automatically with selection of a material. The permissible temperature range 
for the listed materials extends from -200°C to 600°C; the maximum temperature for 
copper, nickel and brass is 500°C. 
 
GOST 
The correction takes place according to the requirements of GOST 8.586 for the flow 
rate and quantity measurement of fluids and gases with normal throttle devices. 
 8.586.1 Part 1 Principle of the measuring process and general requirements 
 8.586.2 Part 2 Technical requirements for orifice plates 
 8.586.5 Part 5 Measurement methodology 
The calculation works with three coefficients a0, a1 and a2, depending on the mate-
rials for orifice plate and pipe (coordinates GA12…GA17). Reference is only made 
here to the indicated documents for the description of the method. 
 
 
GA18 specifies the diameter of the throttle opening at the mean operating tempera-
ture, which is specified in GA19.  
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6.5.2 AP diff.pressure 

 
 

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: 
 
AP01 to AP07 show general information about the selected measuring ranges and 
about the interplay of the measuring cells in the transition from smaller to the next 
larger measuring cell. 
 
The operating mode is adjusted in coordinate AP10. The following is available: 
 

Off Transmitter switched off 
Analog 1 range Analog measurement with 1 cell (4 ... 20 mA) 
Analog 2 range Analog measurement with 2 cells (4 ... 20 mA)  
Analog 3 range Analog measurement with 3 cells (4 ... 20 mA)  
Digital 1 range Digital measurement with 1 cell (HART) 
Digital 2 range Digital measurement with 2 cells (HART) 
Digital 3 range Digital measurement with 3 cells (HART) 
Ana/Dig 1 range Analog and digital measurement with 1 cell * 
Ana/Dig 2 range Analog digital measurement with 2 cells * 
Ana/Dig 3 range Analog digital measurement with 3 cells * 
Formalism check to check the flow rate equations, calculation can take place in this 

operating mode with a delta-p default instead of the measurement 
value. 

 
* In this operating mode, the faster, analog measurement is used for the calculation 

and, parallel to this, the slow, digital measurement is used for control and calibra-
tion of the analogue value. Therefore, a flow rate calculation can be achieved with 
the speed of the analog signal (7 cycles per second) based on the accuracy of the 
digital signal.  
 
In this operating mode, the ERZ2000-NG performs an automatic, permanent cali-
bration of the analog input. The value in coordinate AP51 defines the permissible 
range for the automatic calibration. 
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A differential pressure for testing the flow rate equation is entered in coordinate AP11 
dp formula check (only possible in formula check mode). This function simulates the 
differential pressure and replaces the measured value. 
 
The value in coordinate AP12 Zero point noise specifies the differential pressure 
that should be suppressed by ERZ2000-NG (the effect corresponds to a leak volume 
limit, see chapter 6.1.2 GB Flow rate parameters). 
 
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.  
 

Note 
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). Qbmax 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. 
 

Cell 1 Cell 2 Cell 3 Meaning 
AP15 AP22 AP29 Cell 1 diff. press  
AP16 AP23 AP30 Cell 1 input 
AP17 AP24 AP31 act. dp 1/2/3 offset 
AP18 AP25 AP32 Source    assignment to current input 1, 2, ...6 
AP19 AP26 AP33 delta-p 1/2/3 at 4 mA (lower figure limit) 
AP20 AP27 AP34 delta-p 1/2/3 at 20 mA (upper figure limit) 
AP21 AP28 AP35 delta-p 1/2/3 correction (offset correction) 

 
Table 8: Measurements and parameters for cells 1, 2 and 3 

 
Coordinates AP36 to AP49 contain defaults about mean values, DSfG values, etc. 
They are identical to the coordinates of other inputs, such as e.g. measurement pres-
sure or measurement temperature. Coordinate AP50 act. dp-digital shows the cur-
rently measured delta-p value of the HART input (digital value). As already docu-
mented, there may be small differences between the digital and analog measurement 
value, which are displayed in coordinate AP 51 digital-analog. The correction calcu-
lated from this (based on the HART measurement) (AP52 Hart-correction) is shown 
in AP52 and permanently corrected online.  
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Coordinates AP53 to AP58 are provided for inclusion of sensor data (manufacturer, 
type plate, etc.)  
 
 

Note 

For the optimal operating mode of the ERZ2000-NG as an orifice flow me-
ter, the second A/D converter available in the device is commissioned in 
order to ensure a quick delta-p measurement in parallel to the measure-
ment of pressure and temperature. 
For this purpose, the user must switch to chapter 3.1.7.1 Inputs (current 
inputs) of the selected channel and the parameter measuring strategy 
must be set to effective pressure (attention: access reserved for super us-
ers only). 

 
 
Example: 
Current input 4 should measure the small cell  

=> Chapter ND Current input 4 terminal X6-1, X6-2  
 
Coordinate ND09 includes the parameter Measuring strategy. The parameter for 
the flow computer operation is set to standard by default. Please set this parameter 
to diff. pressure for orifice plate flow computers. This setting must be repeated for all 
current inputs which are selected for delta-p measuring cells. 
 
Please operate the inputs for pressure and temperature, and/or all measuring cells 
which are not used for delta-p on standard. 
 
Refer to the relevant notices for the pressure transducer for activation of the HART 
operating mode of the delta-p transducer.  
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6.5.3 Special case zero point calibration of all delta-p cells 
The ERZ2000-NG provides a function for offset correction with flow rate zero in the 
orifice plate computer operating mode. This makes a simple calibration of a zero 
point drift of the delta-p cells possible.  
 
Requirements: 
The ERZ2000-NG is notified via contact input or Modbus register that the measuring 
rail is closed and the flow rate must be zero. The differential pressure caused by a 
zero point drift must be smaller than the value defined by the leak volume limit (coor-
dinate AP12 Zero point noise). If the differential pressure is greater, the "Flow with 
closed rail" alarm is generated. The calibration lock must be opened in order to be 
able to carry out the offset correction. The correction can only take place with manual 
intervention. 
 
Example: 
Under G Meter in menu GH Start-up/Slow-down monitoring next to the slider run 
time in coordinate GH07 Source, the source is selected, which notifies the  
ERZ2000-NG when flow is zero. 
 
The menu offers:  
 "Off"  = no function 
 "Contact input 1 to 8" = one of the 8 contact inputs delivers the information 
 "Modbus" = Modbus register (9201) delivers the information 
 
The current status (open / closed) is displayed in coordinate GH06 pipe state. The 
content of Modbus register 9201 (open/closed status) is displayed in coordinate 
GH08 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.  
 

  
 

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. 
 
 

  
 

Figure 187: Menu GW Extremal values for expanded type plate 
 

Serial number of the 
orifice meter 
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Menu GV Orifice plate shows some GW Extremal values of the Orifice calculation 
for an expanded type plate. GW01 shows the flow rate coefficient C and GW02 
shows the Reynolds number ReD in the design point of the orifice meter. GW04 and 
GW05 contain the maximum mass flow rate and the maximum flow rate at base con-
ditions. GW14 and GW15 show the corresponding minimum values. 
 
 

  
 

Figure 188: Menu GX Pipe roughness 
 
GX Roughness of tube influences the velocity profile and thus the flow rate depend-
ing on delta-p. If this correction is activated (GX04), a correction for the roughness 
entered in GX05 is considered according to GOST (see below).  
 
 

  
 

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. 
 
 

  
 

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 CO2, 
N2 and H2 in the gas composition. The gas components are specified in "BA Compo-
nents mode". 
 
 
 
7.1.1 BA Components mode 

  
 

Figure 191: Menu BA Component mode 
 
The following are available as setting values for the 4 default values: 
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CO2 H2 N2 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 Off Off Off 
Default Default Default Default 
DSfG DSfG DSfG DSfG 
RMG bus  RMG bus RMG bus 
Polynomial 1st order Polynomial 1st order Polynomial 1st order - 
Polynomial 2nd order Polynomial 2nd order Polynomial 2nd order - 
Polynomial 3rd order Polynomial 3rd order Polynomial 3rd order - 
4-20mA coeff. 4-20mA coeff. 4-20mA coeff. - 
0-20mA coeff. 0-20mA coeff. 0-20mA coeff. - 
4-20mA limit 4-20mA limit value 4-20mA limit value - 
0-20mA limit 0-20mA limit value 0-20mA limit value - 
Table value Table value Table value Table value 
- Estimated analysis Estimated analysis Estimated analysis 
Modbus Modbus Modbus Modbus 
Random Random Random Random 
EGO-Modbus EGO-Modbus - - 
- RMG bus-24K - RMG bus-24K 
Univ.Modb.Master Univ.Modb.Master - - 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 

 
 

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 

 
 

Figure 193: Menu BE Methane 
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Methane has the greatest share in natural gas, in which can be up to 99 %. The dis-
play here also has a similar layout to the display for CO2, but it is reduced to the es-
sential elements. The same explanations as above apply.  
 
The representations and explanations of the following gases (BF ethane, BG pro-
pane, BH N-butane, BI I-butane, BJ N-pentane, BK I-pentane, BL neo-pentane, 
BM hexane, BN heptane BO octane, BP nonane, BQ decane, BR hydrogen sul-
phide, BS water, BT helium, BU oxygen, BV carbon monoxide, BW ethene,  
BX propene, BY argon), which are or may be present in a smaller portion in natural 
gas, are not shown, because they have an identical layout.  
 
 
 
7.2 Additional gas values 
The following parameters are from menu "A Measurements". In the process, many 
values are not direct measurements; rather, they are derived from other measure-
ment variables. The menus of these values have the same structure as the menus of 
the other measurements (see chapter 5.2 Pressure transducer and 5.3 Temperature 
transducer) 
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7.2.1 AD Superior calorific value 

 
 

Figure 194: Menu AD Superior calorific value 
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AD02: An arrow after the input value indicates the origin of the value – in this case, 
from the default of AD05, because the operating mode is set to "default". A different 
operating mode can be selected in AD03 (e.g. from default, DSfG, RMG bus, lin. fre-
quency response, 1st order polynomial, 2nd order polynomial, 3rd order polynomial, 
4-20mA coeff., 0-20mA coeff., 4-20mA limit value, 0-20mA limit value, table value, 
ISO 6976, Modbus, GPA 2172-96, EGO Modbus, univ.Modb.master).  
 
If, for example, a different operating mode is selected, e.g. the reference to a current 
input, which is assigned under AD19, a jump to there can take place directly via the 
link, i.e. the link "NA01" (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 

 
 

Figure 196: Menu AE Standard density 
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The 2nd source can be selected under AE20 for standard density transmitters with 2 
frequencies. Further explanations can be omitted, because the menu has the exact 
same structure as the previous menu. 
 
 
 
7.2.3 LU Quantity weighted average values 

 
 

Figure 197: Menu LU Quantity weighted average values 
 
Quantity-weighted mean values are formed for superior calorific value, standard den-
sity and density. The average values arise from the division of hourly quantities or 
daily quantities: 
 

superior calorific value =
energy quantity

volume at base conditions quantity 

 

standard density =
mass quantity

volume at base conditions quantity 

 

density =
mass quantity

volume	at	measurement	conditions	quantity 

 
In the process, the quantity weighting depends on the type of quantity determination:  

• from current hourly quantities 
• from quantities of the last hour 
• from current daily quantities 
• from daily quantities of the last day 
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7.2.4 AF Relative density 

 
 

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. 
 
 
 
7.2.5 AG Density 
The density is the density of the gas under measrement conditions, i.e. under the 
prevailing pressure and the prevailing temperature. Due to the identical structure of 
the preceding menus, no further representations and explanations are provided here. 
 
 
 
7.2.6 AH Temperature of the density transmitter 
The temperature also has an influence on the density, so it must also be measured. 
Due to the identical structure of the preceding menus, no further representations and 
explanations are provided here. 
 
 
 
7.2.7 AI 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: κ) is the exponent of the equation 
 

𝑝 ⋅ 𝑉3 = 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 μ: 
 

𝜇 = D
𝜕𝑇
𝜕𝑝E*456789:*;
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Note 
The Joule-Thomson coefficient μ 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 μ 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.  
 
 
 
7.3.1 CA Overview (Analysis function key) 

 
 

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:  
 

• The adjusted method for calculation of gas parameters – in this case, AGA 8 92DC 
• Value of the K coefficient 
• Value of the status coefficient 
• Value of the Z coefficient 
• Volume shares of various gas components 

 
Further details for these parameters can also be opened via the various jump destinations. 
 
 
 
7.3.2 CB Conversion factor 

  
 

Figure 200: CB Status coefficient 
 
The undimensional factor C describes the ratio of a gas volume at base conditions to 
the gas volume at measurement conditions.  
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7.3.3 CC Calculation of K coefficient 

  
 

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:  
 

• 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.  
 

• GERG 88 S 
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• GERG 88 S set B 
• GERG 88 S set C 
• AGA8 Gross Meth.1 
• AGA8 Gross Meth.2 
• AGA NX 19 L 
• AGA NX 19 H 

 
In order to be able to apply GERG 88 S, the calorific value (Hs) and standard density 
(sd) of the gas must be known and the share of carbon dioxide (CO2) and the share 
of hydrogen (H2) of the gas composition must be known. In the American sphere, this 
corresponds to AGA 8 Gross Method 1.  
 
If, in addition to the calorific value (Hs) and standard density (sd), the share of hydro-
gen (H2) and the share of nitrogen (N2) of the gas composition are known,  
GERG 88 S set B can be used.  
 
If, in addition to the standard density (sd) the share of carbon dioxide (CO2), 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.  
 

Note 
Strictly speaking, GERG 88 S is an extension of the AGA 8 Gross Methods for 
the case that the share of hydrogen H2 cannot be disregarded (H2 > 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) 
• AGA 8 92DC 

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). 
 

• Van Der Waals 
• Beattie&Bridgeman 
• 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.  
 

Note 

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 
(<10MPa) 

Pipeline Quality 
Gas (<12MPa) 

Wider Ranges 
of Application 

 

Value  Min  Max  Min  Max  Min Max  Unit  
Hs  30 45  30 45 20 48 MJ/m3  
T  263 338  263 338 225 350 K  
p  0 10  0 12 0 65 MPa  
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-%  
H2O  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-%  
CO  0 3 0 3 0 3 mol-%  
O2  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 
AGA8<>range" can be set (for this purpose, see the parameter gasCtrl). However, 
this is only logical if a full analysis is available. 
 
 
The value  CC11 GC1/2 calculation is only active in operating mode CC05 = GERG 
88 S, AGA 8 92DC and GC1/GC2. In the first two cases it is constant for GERG 88 S 
resp. AGA 8 92DC. In operating mode GC1/GC2 (main and reference gas composi-
tion), its value is determined by whether the currently selected gas composition 
transmitter has a full analysis (then AGA 8 92DC) or not (then GERG 88 S). The val-
ue selects the status equation for the conversion and suppresses the error evaluation 
of the status equation not selected in each case. The value can also be used for con-
trol of the billing mode (see EC04). 
 
 
CC12 Propane criterion tests the "third rule" (DVGW G486 1/3 rule) with respect to 
propane. The third rule checks whether the status coefficient calculation with GERG 
88 S is permissible for a gas (see also CC13). The rule violation can be indicated 
with a message "H78-1 G486 violated, DVGW G486 (1/3 rule) violated. Gas is not 
GERG-compliant" (see also CC14). 
 
 
CC13 Butane+ criterion tests the "third rule" with respect to butane and higher. The 
third rule checks whether the status coefficient calculation with GERG 88 S is per-
missible for a gas (see also CC12). The rule violation can be indicated with a mes-
sage "H78-1 G486 violated, DVGW G486 (1/3 rule) violated. Gas is not GERG-
compliant" (see also CC14). 
 
 
CC14 G486 mess. active activates the message "H78-1 G486 violated, DVGW 
G486 (1/3 rule) violated. Gas is not GERG-compliant" in case of a violation of the 
third rule with respect to propane CC12 and butane plus higher CC13. This is only 
logical if a full analysis is available. 
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7.3.4  GERG 88 S 

  
 

Figure 202: Menu CD GERG 88 S 
 
CD06 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. 
CD07 Limit mode can be used to determine how further calculation takes place in 
case of a limit value breach. If the limit value settings are exceeded (limit value 
mode), further calculation "calculating with LV" takes place with the "real values"; this 
is prescribed for official custody transfer applications in Germany. It is also possible 
to continue to calculate with the default values for the K coefficient, "Default if LV".  
 
According to the German version (pipeline quality gas according to ISO 12213-3), 
"narrow" must be selected under CD08 Limits for official custody transfer applica-
tions with use of GERG 88 S. This corresponds to:  
 
 T of -10 to 65°C 
 P of 0 to 120 bar 
 dv of 0.55 to 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 0.55 to 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 -15 to 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 

  
 

Figure 203: Menu CE AGA NX 19 equation of state 
 

Note 
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 

  
 

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 CI 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 

  
 

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 

  
 

Figure 206: Menu CN C6+ -Distribution 
 
CN01 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 CN0 to CN06. When "no" is the setting, no 
distribution takes place. 
 
The volume shares are displayed in CN17 to CN37 for control purposes (distributed 
according to the distributor rule and counted up to 100% standardization); the K coef-
ficient calculation is carried out with these values. 
 
The illustrations and explanations of menu CO Peng-Robinson status equation are 
omitted; further information is available in Kapitel 7.3.3 CC Calculation of K coeffi-
cient. 
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7.4 D Calculated values 
7.4.1 DA Calculations according to ISO 6976 

   
 

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 (DA01), sup. calorific value (DA03), Inf. calor. value (DA04) and 
Wobbe index take place according to the standard ISO 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.  
 

Note 
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.  
 

Note 
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 

  
 

Figure 208: Menu DB Calculation according to AGA 10 / Helmholtz ISO20765-
1:2005 

 
Calculation according to AGA 10 / Helmholtz ISO20765-1:2005 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: 
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• 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. 
 
DB16 defines how the velocity of speed is calculated from a given gas composition; 
the following options are available: ISO20765-1:2005, GOST 8.662-2009 or AGA 10. 
 
 
 
7.4.3 DC Transport phenomena 

  
 

Figure 209: Menu DC Transport phenomena 
 
In the process, the kinematic viscosity 𝜈 arises from the dynamic viscosity 𝜂 with simple 
division by the density 𝜌. 
 

𝜈 =
𝜂
𝜌

 

 
 
 
7.4.4 DD Critical values 

  
 

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 

  
 

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 

 
 

Figure 212: Menu DF Environment 
With the combustion of natural gas, more specifically methane (and some of the oth-
er carbon compounds), only hydrogen H2O 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 
 

CH4 + 2 O2  →  2 H2O + CO2 + 802.4 kJ mol-1 
 
The calculated share of water / kWh is indicated in DF01 and the share of carbon 
dioxide / kWh is indicated in DF02.  
 
As a result, the share of greenhouse gas per kWh during combustion can be calcu-
lated (DF04 and DF05).  
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7.4.7 DJ Exhaust summary 

  
 

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 H2O and CO2, in particular.  
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Figure 214: Combustion of natural gas with air 
 
DJ01 to DJ06 are gas components originating from the exhaust gas, wherein helium 
and argon are not involved in the combustion process (noble gases). The ratio of the 
actually supplied to theoretically required air quantity for complete combustion is indi-
cate din DJ11.  
 
DJ13 to DJ15 are data with which the share of water in the supplied air can be calcu-
lated.  
 
DJ16 indicates the quantity of airborne oxygen involved in the combustion.  
 
DJ17 to DJ20 indicate components of the supplied are that are not involved in the 
combustion; DJ21 to DJ27 indicate the exhaust gas components arising during com-
bustion.  
 
 
 

N2, CO2, Ar,  
H2O, O2 (over) 

CO2, H2O, SO2 

N2, He, Ar, etc. 
O2 (min) 

Combustion 

Natural gas 
(CH4, C2H6, N2, CO2, etc.) 

Air 
(N2, CO2, O2, Ar, H2O) 
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7.4.8 DK Composition of exhaust fumes 

  
 

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. 
 

Note 

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 CO2 totalizer in each of the 
4 billing modes (routes).  
A CO2 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 

  
 

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; c = velocity of sound under n = base conditions) must be en-
tered in coordinate DG08 cn calib.gas. It is compared with the correct velocity of 
sound in DG12 VOS for corr.. With the formula for an ideal gas  
 

𝑐 = v𝜅
𝑝
𝜌 

Where 
𝑐6 - Velocity of sound 
𝜅 - Adiabatic exponent 
𝑝 - Presure 
𝜌 - 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 

 
 

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 
AGA8 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:  

• sd, Hs, CO2 
• sd, Hs, CO2, N2 
• sd, CO2, N2 
• Hs, CO2, N2 

Where 
  sd  –  density at base conditions 

Hs  –  Calorific value 
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7.4.11 DI Adjustable extra base condition 

 
 

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 

 
 

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 

  
 

Figure 220: Menu EB Base values 
 
In Germany, the base conditions EB01 and EB02 for a base volume are based on 
1.01325 bar and 0°C. For the European area of application, the base conditions are 
not uniform with respect to different pressure and temperature values. In the United 
States, conversions to the units "psi" and "°F" apply; in this case, care should be 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 EB03. 
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Determination of the gas temperature takes place with the change of a resistance 
measurement; there are corrections for this, because this characteristic curve is not 
linear. The constants for this linearization of PT100, PT500 and PT1000 temperature 
transmitters are in coordinates EB11 to EB13. 
 
Coordinate EB17 shows the production and test status of the device. There are  
4 statuses ("brand new", "functionally tested", "pre-tested for official custody transfer" 
and "commissioned for service"), which can only be reset at the factory. 
 
The inspection authority enters the device type in coordinate EB19 (see chapter 
1.5.1 Device type adjustment).  
 
Occasionally, the calculation of a complete base volume meter set is required for a 
second, different base condition. This must be activated in coordinate EB22 with 
"yes". This applies for billing modes (BM) 1, 2, 3 and 4 the main and disturbance to-
talizer. The calculation is linked to an application of AGA 8 92DC. The corresponding 
totalizers are in lines 25, 26 and 27 in menus LB Totalizer, BM1 to LJ Tot. undef. 
BM. The totalizers for the second base conditions are identified in the totalizer over-
view with Vx1, Vx2, Vx3 and Vx4 for the main totalizers and SVx1, SVx2, SVx3 and 
SVx4 for the disturbance totalizers.  
 

Note 

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 

  
 

Figure 221: Menu EF Processing table values 
 
EF01 shows which gas property table (table value 1, 2, 3 or 4) was selected in EF02. 
The tables contain default values for sd, Hs, 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 

  
 

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 BA04 operating mode other components (see chapter 7.1.1 BA Compo-
nents mode). 
 
The data of the gas components is currently still transmitted via analog technology in 
exceptional cases only; normally, the communication is based on a digital protocol. 
The Modbus protocol or, more specifically, additionally specified variants, such as 
EGO Modbus or RMG bus, is used. As a standard in Germany, the technical guide-
line for the DSfG interface for gas measuring devices has been established under the 
umbrella of the DVGW.  
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7.6.1 IG Imported gas quality via DSfG 

 
 

Figure 223: Menu IG Imported gas quality via DSfG 
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Coordinates IG01 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 DSfG telegram, it is identified as an "illogical" value set to "-1" and thus 
marked as not provided. 
 
The complete gas analysis in coordinates IG09 to IG23 is only available by means of 
an AGA8-compatible standard query (see IG37 Query). If the component is not in-
cluded in the answer to the standard query, the physically illogical value appears as  
“-1”. The AGA8-compatible query contains no relative density. Therefore, the relative 
density must be calculated in the computer itself. 
 
IG37 Query defines the data content for the DSfG query to the gas composition 
measuring device. The AGA8-compatible query also transmits the full analysis, in 
addition to the basic quality values. The GERG-compatible query is only used if the 
gas composition measurement does not support the AGA8-compatible query (old 
devices) or the measuring principle of the gas composition measurement does not 
provide a (adequate) full analysis (correlative method). 
 

Note 

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 IG29 Initial. DsfG GQ, an alarm is 
generated during the calibration phase after "NETWORK ON". It disappears as soon 
as valid gas composition data is available. 
 
The DSfG address of the leading DSfG transmitter for gas composition is provided in 
coordinate IG30 GQ1 address. Coordinate IG32 GC1 type can be set to "auto-
detect", "G entity" or "Q entity ". 
 
If a second (redundant) PGC is used, the DSfG address of the redundant DSfG 
transmitter must be entered in coordinate IG33 GQ2 address. 
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Coordinate IG36 GC1 revision mode defines whether, in case of an revision, (cali-
bration or ref. gas) to remain on the leading gas composition measuring device or to 
switch to the redundant gas composition measuring device. 
 
The maximum wait time for "usable" gas composition data is specified in coordinate 
IG38 Max. wait time. For this purpose, this query can be restarted several times – in 
coordinate IG39 Max. repetitions.  
 
Coordinate IG43 Current analysis of specifies whether the leading or the redundant 
gas composition transmitter is used for the current conversion. 
 
If coordinate IG50 GQM1 ignore time is set to "for none GQ’s", it means that the 
analysis end messages are considered and/or edited (normal case). If the setting is 
"only for GC1", analysis end messages from GC1 are ignored (analogous for "only 
for GC1"). With "for both GCs", the analysis end messages of GC1 and GC2 is ig-
nored. 
 
Coordinates IG 48 GC1 Ignore time and IG 49 GC2 Ignore time can be used to pa-
rameterize how long it should be ignored in each case for each gas composition 
measuring device. 
 
For VNG applications, in particular, coordinate IG51 VGN mode is used to adjust that 
PGC alarms in the computer have no additional effect. 
 

Note 

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 

 
 

Figure 224: Menu IJ Import GC Modbus main measurement 
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7.6.3 IK Imp. GC Modbus ref 

 
 

Figure 225: Menu IK Import GC Modbus reference measurement 
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The menus IJ Import GC Modbus main measurement and IK Import GC Modbus 
reference measurement treat a special case of the data import via Modbus  
(Modbus IP), which, for example, was implemented in the gas transfer station. In the 
process, gas composition data of the main PGC in menu IJ and the data of the com-
parison PGC (reference) is provided in menu IK.  
 
 
 
7.6.4 IL Modbus Master GC1 

  
 

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-
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 IL01. 
 

E § 1 Sup.calorific val. 
 

MJ/m3 
 
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. 
 

E § 13 Neo-pentane 
 

mol-% 
 
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: 
 

E § 14 Hexane/C6+ 
 

mol-% 

E § 15 Heptane/C7+ 
 

mol-% 

E § 16 Octane/C8+ 
 

mol-% 

E § 17 Nonane/C9+ 
 

mol-% 

E § 18 Decane/C10+ 
 

mol-% 
 

F7020*3.6

F8264+F8290

(81/121)*F827

(27/121)*F827

(9/121)*F8272

(3/121)*F8272

(1/121)*F8272

(9/121)*F8272

(9/121)*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: 
 

E § 19 Hydrogen sulphide 
 

mol-% 

E § 20 Water 
 

mol-% 

E § 23 Carbon monoxide 
 

mol-% 

E § 24 Ethene 
 

mol-% 

E § 25 Propene 
 

mol-% 
 
 
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". 
 

0

0

0

0

0
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7.6.5 IM Modbus Master GC2 

  
 

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 

 
 

Figure 228: Menu IH Imported gas quality via RMG bus 
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Possible characteristics of the utility values are a substitute value (of the converter), a 
living value (of the GC) or as a hold value (of the GC). Fields IH03 to IH29 show the 
assignable gas composition data. In order to use them for the conversion, "RMG bus" 
operating mode must be parameterized for the appropriate measurement inputs. The 
assignment of the computer to a stream (1...4) takes place in IH43 Stream selection 
(The PGC of RMG enables up to 4 measuring points). The setting "without reference" 
means no stream assignment. The setting "Start with error" in coordinate 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 IH03 to IH29 if applicable. The original data can also be forwarded to other 
computers via a COM interface with the operating mode "RMG Bus output". 
 

Note 
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). 
• 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. 
• The bus operates as RS-485. The wiring takes place in the same manner as for 

the DSfG 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 
• COM 4 is implemented on the COM3/COM4 board. 
• It is configured with coding plugs or jumpers as RS-485 or RS-232. 
• The positioning variants of the plug elements are printed on the circuit boards. 
• 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: 
 

 
 

Figure 229: Coding plugs and bridges of COM 3 and COM 4 
 
Parameterize COM 4 
IB Serial interfaces 

Access Line Name Value Unit 
B 10 COM4 Baud rate   

B 11 COM4 B/P/S   

B 12 COM4 Operating mode   
 
 
 
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: 
 
 

9600

8E1

RMG-Bus

COM 3 COM 4 

Small 
coding 
plug 

Large 
coding 
plug 

Black 
jumpers 

Selection of values in 
the white fields 
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AD Calorific value 

A § 1 Measurement variable 11.350 kWh/m3 
A § 2 Input value -> IH03 11.350 kWh/m3 
E § 3 Operating mode   
 
AE Standard density 

A § 1 Measurement variable 0.77068 kg/m3 
A § 2 Input value -> IH04 0.77068 kg/m3 
E § 3 Operating mode   
 
BA Component mode 

Access Line Name Value Unit 
E § 1 CO2 operating mode 

 

 

E § 2 H2 operating mode 
 

 

E § 3 N2 operating mode 
 

 

E § 4 Change operating mode 
 

 

 

Timeout monitoring 

Option 1: Monitoring with coordinate IH45 RMG bus control 

B 45 RMG bus monitoring  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 Timeout gas quality  min 
 
This timeout monitor only intercedes when at least one RMG bus value is re-used, 
e.g. the calorific value defined in coordinate AD 03 Calorific value operating mode. 
Pull out the bus plug for the test. The alarm comes after about 5 minutes: 
 

RMG-Bus

RMG-Bus

RMG-Bus

Vorgabe

RMG-Bus

RMG-Bus

60

5
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+ A96-7 Hs GC timeout Calorific value sensor communication error 

 
and the calorific value switches to the default value. If the bus plug is re-inserted, the 
alarm goes with the next bus telegram and the calorific value shows the current RMG 
bus value. 
 
 
Processing 24 Components 
Newer gas analysis devices, such as the GC 9300, deliver significantly more analysis 
data than, for example, the older GC 9000. In order to import up to 24 gas compo-
nents in the ERZ2000-NG via RMG bus, the appropriate operating mode must be 
parameterized on COM 4. 
 
IB Serial interfaces 

Access Line Name Value Unit 
B 12 COM4 Operating mode   
 
 

Note 
For re-use of the imported data, e.g. in the calorific value input, RMG bus must 
be the setting for the operating mode. There is no special 24K parameterization 
for the measurement inputs. 
 
 
AD Calorific value 

A § 1 Measurement variable 11.350 kWh/m3 
A § 2 Input value -> IH03 11.350 kWh/m3 
E § 3 Operating mode   
 
 
 

RMG-Bus-24K

RMG-Bus
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7.6.7 IP Modbus EGO Erdgas Ostschweiz 

  
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. 
 

Note 

EGO mode only works advantageously with GERG 88. 

 
• 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 does not work with billing modes 2, 3, 4 
• EGO mode does not work with 14-digit totalizers. 
• EGO mode defines fixed values in advance. (m3, kWh, m3/h, kW, kg/m3, mol.%, bar, 

degrees Cel.). 
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EGO-specific Modbus registers are: 

Register Bytes Data type Access Column Line Group Description Value 
(Display) 

Value 
(Modbus) 

2000 4 unsigned integer  
32-bit R IP 1 

 

Vb totalizer 4044123 m3 00 3D B5 5B  

2002 4 unsigned integer  
32-bit R IP 2 Vm totalizer 114962 m3 00 01 C1 12  

2004 4 unsigned integer  
32-bit R IP 3 Energy totalizer 57809 MWh 00 00 E1 D1  

2006 4 unsigned integer  
32-bit R IP 4 Vb disturbance 

totalizer 675679 m3 00 0A 4F 5F  

2008 4 unsigned integer  
32-bit R IP 5 Vm disturbance 

totalizer 18095 m3 00 00 46 AF  

2010 4 unsigned integer  
32-bit R IP 6 Energy disturb-

ance totalizer 7132 MWh 00 00 1B DC  

2012 4 float IEEE 754 R IP 7 Vb flow rate 6779.92 m3/h 45 D3 DF 5A  
2014 4 float IEEE 754 R IP 8 Vm flow rate 151.027 m3/h 43 17 06 FA  
2016 4 float IEEE 754 R IP 9 Energy flow rate 81359.0 kW 47 9E E7 84  
2018 4 float IEEE 754 R/W IP 10 Standard density 0.8000 kg/m3 3F 4C CC CD  
2020 4 float IEEE 754 R/W IP 11 Calorific value 12.000 kWh/m3 41 40 00 00  
2022 4 float IEEE 754 R/W IP 12 Hydrogen 0.00000 mol-% 00 00 00 00  
2024 4 float IEEE 754 R/W IP 13 Carbon dioxide 1.02041 mol-% 3F 82 9C BC  
2026 4 float IEEE 754 R IP 14 Operating density 35.914 kg/m3 42 0F A7 8C  
2028 4 float IEEE 754 R IP 15 Absolute pressure 42.000 bar 42 28 00 00  
2030 4 float IEEE 754 R IP 16 Temperature 10.00 °C 41 20 00 00  

2032 2 unsigned integer  
16-bit R IP 17 alarm 0 00 00  

 
 
 
  

E G
 O

 – M
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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 

 
 

Figure 231: Menu LS Hourly quantities 
 
Menus LQ Monthly quantities , LS Hourly quantities, LT Daily quantities and LU 
quantity weighted average values are strictly display menus. The quantities of the 
last hour LS02...LS16 are represented in the Modbus Register 1400...1428. 
 
1400 4 unsigned integer 32-bit R LS 2 Hourly quantities hours Vb 222 m3 
1402 4 unsigned integer 32-bit R LS 3 Hourly quantities hours Vn 2864 m3 
1404 4 unsigned integer 32-bit R LS 4 Hourly quantities hours E 34 MWh 
1406 4 unsigned integer 32-bit R LS 5 Hourly quantities hours M 7782 kg 
1408 4 unsigned integer 32-bit R LS 6 Hourly quantities hours Vbk 222 m3 
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1420 4 float IEEE 754 R LS 12 Hourly quantities hours Vb remainder .345000 m3 
1422 4 float IEEE 754 R LS 13 Hourly quantities hours Vn remainder .842821 m3 
1424 4 float IEEE 754 R LS 14 Hourly quantities hours E remainder .378114 MWh 
1426 4 float IEEE 754 R LS 15 Hourly quantities hours M remainder .075000 kg 
1428 4 float IEEE 754 R LS 16 Hourly quantities hours Vbk remainder .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.  
 
 
 
8.2.1 Check numbers 

 
 

Figure 232: Menu LS Hourly quantities 
 
These are internal check numbers to be used for identification. 
 

Figure 233: Dummy 
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8.2.2 Matrix 

 
 

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 

 
 

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 

 
 

Figure 237: Menu Parameterization / Parameterizing data 
 
A list of the relevant parameterizations is provided here.  
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8.3.2 Calibration data 

 
 

Figure 238: Menu Parameterization / Calibration data 
 
The custody transfer parameters from all parameters are displayed here. 
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8.3.3 Changes 

 
… 

 

 
 

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 

 
 

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 

 
 

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 

 
Figure 242: Menu Miscellaneous / Fault display 

 
Pending faults with fault numbers are listed in this menu. Acknowledgment corre-
sponding to that of the touch screen is possible.  
 
 
 
8.5.2 Frozen values 

 
 

Figure 243: Menu Miscellaneous / Frozen values 
 
Values of the last freeze process are listed here. 
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8.5.3 Interface variables 

 

 
 

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 

 
Figure 245: Menu Miscellaneous / View log 

 
Entries that are helpful for documentation can be made in the log book.  
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8.5.5 Binary code check 

 
 

Figure 246: Menu Miscellaneous / Binary code check 
 
The checksum of each individual part of the software is continuously checked again 
in this menu. In the process – as already explained in the introduction – dark yellow: 
subject to official custody transfer requirements and light yellow means not subject to 
official custody transfer requirement.  
 
Whether individual parts or the entire software works correctly can be seen here. For 
example, whether a program memory has been damaged due to lightning can be 
recognized here. 
 
With WinCE, changes in the multi-user functionality can be recognized if a virus or 
hacker manipulates the code.  



8 Overview: Coordinates 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

331 

8.5.6 TSV export 

 
 

… 
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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 

 
 

Figure 248: Menu Miscellaneous / Exceptions 
 
Data that is used internally.  
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9 Faults 
9.1 Fault settings 
9.1.1 JA Fault messages 

  

Figure 249: Menu JA Fault messages 
 
The coordinate JA01 Current messages shows all pending (active) messages in 2-
second intervals. JA02 Accumulated msgs shows all messages since the last ac-
knowledgment.  
 
JA06 defines whether computer errors are displayed as alarms or warnings. Analo-
gously, JA07 allows for the setting of whether notices are displayed as notices or 
warnings. 
 
JA11 (de-/) activates fault suppression for flow rate = zero (Q = 0 m³/h) The coordinate 
JA12 can be used to trigger the output of a warning or an indication if the preadjust-
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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 

  

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 

 

 

Figure 251: Menu JC GIA bit table 
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9.1.4 JD Debugging 

 

Figure 252: Menu JD Debugging 
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9.1.5 ON Extra messages 

 

Figure 253: Menu ON Extra messages 
 
A free contact input can be adjusted in coordinate ON02 Message 1 source in order 
to generate an application-specific message with the content of coordinate ON04 
Message 1 text (e.g. "Special message test") independently of the contact status. In 
the process, it must be defined for each message whether the message is a notice, a 
warning or an alarm.  
 
The message status "on" or "off" is displayed under coordinate ON01 Message 1 
value. Whether a free contact input is available can be read and changed in NT Con-
tact inputs.  
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9.2 Error table 
 
 
 
 
 
 
 
 

0 A 00-0 T loss Loss of temperature 2 Yes No 
1 A 00-1 T<l.alarm lim. Temperature below lower alarm limit 2 Yes Yes 
2 A 00-2 T>up.alarm lim. Temperature exceeds upper alarm limit 2 Yes Yes 
3 A 00-3 T jump Temperature gradient exceeds maximum 2 Yes Yes 
4 W 00-4 T<l.warn.lim. Temperature below lower warning limit 2 Yes Yes 
5 W 00-5 T>up.warn.lim. Temperature exceeds upper warning limit 2 Yes Yes 
6 H 00-9 T param.error Inconsistent parameterization, temperature 1 No No 
7 A 01-0 TS loss Loss of VOS temperature 2 Yes No 
8 A 01-1 TS<l.alarm lim. VOS temperature below lower alarm limit 2 Yes Yes 
9 A 01-2 TS>up.alarm lim. VOS temperature exceeds upper alarm limit 2 Yes Yes 

10 A 01-3 TS jump VOS temperature gradient exceeds maximum 2 Yes Yes 
11 W 01-4 TS<l.warn.lim. VOS temperature below lower warning limit 2 Yes Yes 
12 W 01-5 TS>up.warn.lim. VOS temperature exceeds upper warning limit 2 Yes Yes 
13 H 01-9 TS param.error Inconsistent parameterization, VOS temperature 1 No No 
14 A 02-0 TD loss Loss of density transmitter temperature 2 Yes No 
15 A 02-1 TD<l.alarm lim. Density transmitter temperature below lower alarm limit 2 Yes Yes 
16 A 02-2 TD>up.alarm lim. Density transmitter temperature exceeds upper alarm limit 2 Yes Yes 
17 A 02-3 TD jump Density transmitter temperature gradient exceeds maximum 2 Yes Yes 
18 W 02-4 TD<l.warn.lim. Density transmitter temperature below lower warning limit 2 Yes Yes 
19 W 02-5 TD>up.warn.lim. Density transmitter temperature exceeds upper warning limit 2 Yes Yes 
20 H 02-9 TD param.error Inconsistent parameterization, density transmitter temperature 1 No No 
21 A 03-0 Pa loss Loss of absolute pressure 2 Yes No 
22 A 03-1 Pa<l.alarm lim. Absolute pressure below lower alarm limit 2 Yes Yes 
23 A 03-2 Pa>up.alarm lim. Absolute pressure exceeds upper alarm limit 2 Yes Yes 
24 A 03-3 Pa jump Absolute pressure gradient exceeds maximum 2 Yes Yes 
25 W 03-4 Pa<l.warn.lim. Absolute pressure below lower warning limit 2 Yes Yes 
26 W 03-5 Pa>up.warn.lim. Absolute pressure exceeds upper warning limit 2 Yes Yes 
27 H 03-9 Pa param.error Inconsistent parameterization, absolute pressure 1 No No 
28 A 04-0 sd loss Loss of standard density 2 Yes No 
29 A 04-1 sd<l.alarm lim. Standard density below lower alarm limit 2 Yes Yes 
30 A 04-2 sd>up.alarm lim. Standard density exceeds upper alarm limit 2 Yes Yes 
31 A 04-3 sd jump Standard density gradient exceeds maximum 2 Yes Yes 
32 W 04-4 sd<l.warn.limit Standard density below lower warning limit 2 Yes Yes 
33 W 04-5 sd>up.warn.lim. Standard density exceeds upper warning limit 2 Yes Yes 
34 W 04-6 Vo warning Vo failure, effect of fault: warning 2 Yes No 
35 H 04-7 HW pulse comp. Hardware pulse comparison has taken effect 1 Yes Yes 
36 W 04-8 Run deviation Quantitative comparison for synchronous run has taken effect 1 Yes No 
37 H 04-9 sd param.error Inconsistent parameterization, standard density 1 No No 
38 A 05-0 R loss Loss of density 2 Yes No 
39 A 05-1 R<l.alarm lim. Density below lower alarm limit 2 Yes Yes 
40 A 05-2 R>up.alarm lim. Density exceeds upper alarm limit 2 Yes Yes 

Input 
enabled 

No fault reported 
for Q = 0 

Valence 

Runing 
No. 

Fault 
category 

Fault 
number 

Short text Long text 
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41 A 05-3 R jump Density gradient exceeds maximum 2 Yes Yes 
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 
44 A 05-6 R comp.error Incorrect density calculation 2 Yes Yes 
45 W 05-7 Acc.puls.>max. Too many temporarily stored pulses with open calibration lock 2 No No 
46 A 05-8 Vo alarm Vo failure, effect of fault: alarm 2 Yes No 
47 H 05-9 R param.error Inconsistent parameterization, density 1 No No 
48 A 06-0 Hs loss Loss of superior calorific value 2 Yes No 
49 A 06-1 Hs<l.alarm lim. Superior calorific value below lower alarm limit 2 Yes Yes 
50 A 06-2 Hs>up.alarm lim. Superior calorific value exceeds upper alarm limit 2 Yes Yes 
51 A 06-3 Hs jump Superior calorific value gradient exceeds maximum 2 Yes Yes 
52 W 06-4 Hs<l.warn.lim. Superior calorific value below lower warning limit 2 Yes Yes 
53 W 06-5 Hs>up.warn.lim. Superior calorific value exceeds upper warning limit 2 Yes Yes 
54 H 06-9 Hs param.error Inconsistent parameterization, superior calorific value 1 No No 
55 A 07-0 CO2 loss Loss of carbon dioxide 2 Yes No 
56 A 07-1 CO2<l.alarm lim. Carbon dioxide below lower alarm limit 2 Yes Yes 
57 A 07-2 CO2>up.alarm lim. Carbon dioxide exceeds upper alarm limit 2 Yes Yes 
58 A 07-3 CO2 jump Carbon dioxide gradient exceeds maximum 2 Yes Yes 
59 W 07-4 CO2<l.warn.lim. Carbon dioxide below lower warning limit 2 Yes Yes 
60 W 07-5 CO2>up.warn.lim. Carbon dioxide exceeds upper warning limit 2 Yes Yes 
61 H 07-9 CO2 param.error Inconsistent parameterization, carbon dioxide 1 No No 
62 A 08-0 VSM loss Loss of VSM 2 Yes No 
63 A 08-1 VSM<l.alarm lim. VSM below lower alarm limit 2 Yes Yes 
64 A 08-2 VSM>up.alarm lim. VSM exceeds upper alarm limit 2 Yes Yes 
65 A 08-3 VSM jump VSM gradient exceeds maximum 2 Yes Yes 
66 W 08-4 VSM<l.warn.lim. VSM below lower warning limit 2 Yes Yes 
67 W 08-5 VSM>up.warn.lim. VSM exceeds upper warning limit 2 Yes Yes 
68 H 08-9 VSM param.error Inconsistent parameterization, VSM 1 No No 
69 A 09-0 H2 loss Loss of hydrogen 2 Yes No 
70 A 09-1 H2<l.alarm lim. Hydrogen below lower alarm limit 2 Yes Yes 
71 A 09-2 H2>up.alarm lim. Hydrogen exceeds upper alarm limit 2 Yes Yes 
72 A 09-3 H2 jump Hydrogen gradient exceeds maximum 2 Yes Yes 
73 W 09-4 H2<l.warn.lim. Hydrogen below lower warning limit 2 Yes Yes 
74 W 09-5 H2>up.warn.lim. Hydrogen exceeds upper warning limit 2 Yes Yes 
75 H 09-9 H2 param.error Inconsistent parameterization, hydrogen 1 No No 
76 W 10-8 Def. channel 1 Channel 1 failed 1 No No 
77 W 10-9 Def. channel 2 Channel 2 failed 1 No No 
78 W 11-0 Start-up>max. Meter start-up time too long 2 Yes No 
79 W 11-1 Slow-down>max. Meter slow-down time too long 2 Yes No 
80 A 12-0 VSB loss Loss of VSB 2 Yes No 
81 A 12-1 VSB<l.alarm lim. VSB below lower alarm limit 2 Yes Yes 
82 A 12-2 VSB>up.alarm lim. VSB exceeds upper alarm limit 2 Yes Yes 
83 A 12-3 VSB jump VSB gradient exceeds maximum 2 Yes Yes 
84 W 12-4 VSB<l.warn.lim. VSB below lower warning limit 2 Yes Yes 
85 W 12-5 VSB>up.warn.lim. VSB exceeds upper warning limit 2 Yes Yes 
86 H 12-9 VSB param.error Inconsistent parameterization, VSB 1 No No 
87 A 13-0 Pg loss Loss of gauge pressure 2 Yes No 
88 A 13-1 Pg<l.alarm lim. Gauge pressure below lower alarm limit 2 Yes Yes 
89 A 13-2 Pg>up.alarm lim. Gauge pressure exceeds upper alarm limit 2 Yes Yes 
90 A 13-3 Pg jump Gauge pressure gradient exceeds maximum 2 Yes Yes 
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91 W 13-4 Pg<l.warn.lim. Gauge pressure below lower warning limit 2 Yes Yes 
92 W 13-5 Pg>up.warn.lim. Gauge pressure exceeds upper warning limit 2 Yes Yes 
93 H 13-9 Pg param.error Inconsistent parameterization, gauge pressure 1 No No 
94 A 19-0 N2 loss Loss of nitrogen 2 Yes No 
95 A 19-1 N2<l.alarm lim. Nitrogen below lower alarm limit 2 Yes Yes 
96 A 19-2 N2>up.alarm lim. Nitrogen exceeds upper alarm limit 2 Yes Yes 
97 A 19-3 N2 jump Nitrogen gradient exceeds maximum 2 Yes Yes 
98 W 19-4 N2<l.warn.lim. Nitrogen below lower warning limit 2 Yes Yes 
99 W 19-5 N2>up.warn.lim. Nitrogen exceeds upper warning limit 2 Yes Yes 

100 H 19-9 N2 param.error Inconsistent parameterization, nitrogen 1 No No 
101 H 30-0 Malloc error Dynamic memory allocation error 1 No No 
102 H 31-9 CAN fault CAN bus malfunction 2 No No 
103 H 32-0 CAN overflow CAN bus overflow 1 No No 
104 A 32-1 BM failure Failure of the billing-mode signal 2 Yes Yes 
105 A 32-2 CRC12 error Official character of custody transfer GC data violated 2 No No 
106 H 32-3 GC syntax GC communications disturbed 1 No No 
107 H 32-4 GC comm. GC communications disturbed 1 No No 
108 H 32-5 Overheating Device is overheated 2 No No 
109 H 32-6 Undercooling Device is undercooled 2 No No 
110 A 32-7 V.d.Waals alarm Van der Waals iteration is running amok 2 Yes Yes 
111 M 33-0 Bill.Mod undef. Undefined billing mode 1 No No 
112 M 33-1 Billing mode 1 Billing mode 1 1 No No 
113 M 33-2 Billing mode 2 Billing mode 2 1 No No 
114 M 33-3 Billing mode 3 Billing mode 3 1 No No 
115 M 33-4 Billing mode 4 Billing mode 4 1 No No 
116 M 33-5 DSfG-freeze archive entry because attention f (freeze) on DSfG 1 No No 
117 A 39-8 flow signal loss Loss of flow proportional signal 2 No No 
118 H 40-1 old totalizer Totalizer directly before setting of new value 1 No No 
119 H 40-2 new totalizer Totalizer directly after setting of new value 1 No No 
120 A(R) 40-7 Rebooted Restart performed 1 No No 
121 H 42-1 RTC defective Real time clock is defective 2 No No 
122 A 43-2 Def.tot. Totalizer is defective 1 No No 
123 H 45-0 I1 inp.param. Current input 1 parameterization error 2 No No 
124 H 45-1 I2 inp.param. Current input 2 parameterization error 2 No No 
125 H 45-2 I3 inp.param. Current input 3 parameterization error 2 No No 
126 H 45-3 I4 inp.param. Current input 4 parameterization error 2 No No 
127 H 45-4 I5 inp.param. Current input 5 parameterization error 2 No No 
128 H 45-5 I6 inp.param. Current input 6 parameterization error 2 No No 
129 H 45-6 I7 inp.param. Current input 7 parameterization error 2 No No 
130 H 45-7 I8 inp.param. Current input 8 parameterization error 2 No No 
131 H 45-8 PT1 inp.param. Resistance input 1 parameterization error 2 No No 
132 H 45-9 PT2 inp.param. Resistance input 2 parameterization error 2 No No 
133 H 46-0 Cont.param.error Parameterization of contact input, double seizing 1 No No 
134 H 46-1 Vo defective Vo transmitter shows unexpected behavior 2 No No 
135 H 46-2 Vo timeout No more signal from Vo transmitter 2 No No 
136 H 46-3 Vo protocol Vo protocol error 2 No No 
137 H 46-4 Deleted pulses Stored pulses were deleted 1 No No 
138 H 46-5 I9 inp.param. Current input 9 parameterization error 2 No No 
139 H 46-6 I10 inp.param. Current input 10 parameterization error 2 No No 
140 H 46-7 I11 inp.param. Current input 11 parameterization error 2 No No 
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141 H 46-8 I12 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 Qmc<l.warn.lim. Corrected flow rate at measurement conditions below lower  
warning limit 2 Yes No 

145 W 47-3 Qmc>up.warn.lim. Corrected flow rate at measurement conditions exceeds upper 
warning limit 2 Yes No 

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. Volumetric flow rate at base conditions exceeds upper warning 
limit 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 No 
152 A 48-0 CAN timeout CAN bus timeout 2 No No 
153 H 48-1 Def.modem Modem is defective or switched off 1 No No 
154 M 48-2 Factory state I am a device which has not been tested. 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 
157 A 48-5 C fact.failure Primary value for conversion factor calculation is missing 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 
160 A 50-0 T<>GERG lim. Temperature exceeds GERG limits 2 Yes Yes 
161 A 50-1 P<>GERG lim. Pressure exceeds GERG limits 2 Yes Yes 
162 A 50-2 rd<>GERG lim. Relative density exceeds GERG limits 2 Yes Yes 
163 A 50-3 CO2<>GERG lim. Carbon dioxide exceeds GERG limits 2 Yes Yes 
164 A 50-4 N2<>GERG lim. Nitrogen exceeds GERG limits 2 Yes Yes 
165 A 50-5 Hs<>GERG lim. Superior calorific value exceeds GERG limits 2 Yes Yes 
166 A 50-6 H2<>GERG lim. Hydrogen exceeds GERG limits 2 Yes Yes 
167 A 50-8 GERG iter.max Maximum permissible GERG iterations exceeded 2 Yes Yes 
168 A 51-0 T<>AGA limit Temperature exceeds AGA limits 2 Yes Yes 
169 A 51-1 P<>AGA limit Pressure exceeds AGA limits 2 Yes Yes 
170 A 51-2 rd<>AGA limit Relative density exceeds AGA limits 2 Yes Yes 
171 A 51-3 CO2<>AGA limit Carbon dioxide exceeds AGA limits 2 Yes Yes 
172 A 51-4 N2<>AGA limit Nitrogen exceeds AGA limits 2 Yes Yes 
173 A 51-5 Hs<>AGA limit Superior calorific value exceeds AGA limits 2 Yes Yes 
174 A 51-7 AGA oth.errors Other AGA errors 2 Yes Yes 
175 A 51-8 AGA-pi,tau AGA interim result, pi,tau exceed limits 2 Yes Yes 
176 A 51-9 Interp.pt.probl. Error during calculation of interpolation point 2 Yes Yes 
177 A 52-0 Q<Qmin Flow rate at measurement conditions below minimum 2 Yes No 
178 A 52-1 Q>Qmax Flow rate at measurement conditions exceeds maximum 2 Yes No 
179 M 52-2 Call Carrier signal modem 1 No No 
180 M 52-3 PTB time PTB's telephone time service time has been detected 1 No No 

181 W 52-4 Bus-ID<>12 Bus identification for remote data transmission has not exactly  
12 characters 1 No No 

182 W 52-5 RDT ID<>16 Remote data transmission identification has not exactly  
16 characters 1 No No 

183 A 52-6 illegal Illegal operating mode 2 No No 
184 M 54-0 Calibr. lock Calibration lock is open 2 No No 
185 M 54-1 User lock User lock is open 2 No No 
186 M 54-2 Revision Revision switch is open 2 No No 
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187 M 54-3 Red.GQM active Redundant gas quality measurement active 2 No No 
188 W 54-4 GQM1 failure Gas quality measurement 1 failure 2 No No 
189 W 54-5 GQM2 failure Gas quality measurement 2 failure 2 No No 
190 W 54-6 sd GQM1 fail. Loss of standard density (GQM1) 2 No No 
191 W 54-7 sd GQM2 fail. Loss of standard density (GQM2) 2 No No 
192 W 54-8 Hs GQM1 fail. Loss of superior calorific value (GQM1) 2 No No 
193 W 54-9 Hs GQM2 fail. Loss of superior calorific value (GQM2) 2 No No 
194 W 55-0 CO2 GQM1 fail. Loss of carbon dioxide (GQM1) 2 No No 
195 W 55-1 CO2 GQM2 fail. Loss of carbon dioxide (GQM2) 2 No No 
196 W 55-2 H2 GQM1 fail. Loss of hydrogen (GQM1) 2 No No 
197 W 55-3 H2 GQM2 fail. Loss of hydrogen (GQM2) 2 No No 
198 W 55-4 N2 GQM1 fail. Loss of nitrogen (GQM1) 2 No No 
199 W 55-5 N2 GQM2 fail. Loss of nitrogen (GQM2) 2 No No 
200 W 55-6 VOS<>theory VOS deviation between measurement and theory 2 No No 
201 W 55-8 rd GQM1 fail. Loss of relative density (GQM1) 2 No No 
202 W 55-9 rd GQM2 fail. Loss of relative density (GQM2) 2 No No 
203 A(R) 56-0 Chan. 1 fault Pulse counting channel 1 implausible 1 No No 
204 A(R) 56-1 Chan. 2 fault Pulse counting channel 2 implausible 1 No No 
205 A 56-2 Tc/Tb comb. Tc/Tb combination not permitted 1 No No 
206 H 56-3 CAN check CAN bus plausibilization 1 No No 
207 H 56-4 Service request Service staff urgently required 1 No No 
208 H 56-5 Old time Time immediately before time adjustment 1 No No 
209 H 56-6 New time Time immediately after time adjustment 1 No No 
210 A(R) 56-7 Power OFF Supply voltage failure 1 No No 
211 A(R) 56-8 Chan. 3 fault Pulse counting channel 3 implausible 1 No No 
212 A(R) 56-9 Chan. 4 fault Pulse counting channel 4 implausible 1 No No 
213 H 57-0 HF param.error Inconsistent parameterization, HF 1 No No 
214 W 58-0 Path 1 loss Path 1 loss 1 No No 
215 W 58-1 Path 2 loss Path 2 loss 1 No No 
216 W 58-2 Path 3 loss Path 3 loss 1 No No 
217 W 58-3 Path 4 loss Path 4 loss 1 No No 
218 W 58-4 Path 5 loss Path 5 loss 1 No No 
219 W 58-5 Path 6 loss Path 6 loss 1 No No 
220 W 58-6 Path 7 loss Path 7 loss 1 No No 
221 W 58-7 Path 8 loss Path 8 loss 1 No No 
222 W 60-0 Ethane<l.warn.lim. Ethane below lower warning limit 2 Yes Yes 
223 W 60-1 Ethane>up.warn.lim. Ethane exceeds upper warning limit 2 Yes Yes 
224 W 60-2 C3H8<l.warn.lim. Propane below lower warning limit 2 Yes Yes 
225 W 60-3 C3H8>up.war.lim. Propane exceeds upper warning limit 2 Yes Yes 
226 W 60-4 N-C4<l.warn.lim. N-butane below lower warning limit 2 Yes Yes 
227 W 60-5 N-C4>up.warn.lim. N-butane exceeds upper warning limit 2 Yes Yes 
228 W 60-6 I-C4<l.warn.lim. I-butane below lower warning limit 2 Yes Yes 
229 W 60-7 I-C4>up.warn.lim. I-butane exceeds upper warning limit 2 Yes Yes 
230 W 60-8 N-C5<l.warn.lim. N-pentane below lower warning limit 2 Yes Yes 
231 W 60-9 N-C5>up.warn.lim. N-pentane exceeds upper warning limit 2 Yes Yes 
232 W 61-0 I-C5<l.warn.lim. I-pentane below lower warning limit 2 Yes Yes 
233 W 61-1 I-C5>up.warn.lim. I-pentane exceeds upper warning limit 2 Yes Yes 
234 W 61-2 NeoC5<l.warn.lim. Neo-pentane below lower warning limit 2 Yes Yes 
235 W 61-3 NeoC5>up.warn.lim. Neo-pentane exceeds upper warning limit 2 Yes Yes 
236 W 61-4 Hexane<l.warn.lim. Hexane below lower warning limit 2 Yes Yes 



9 Faults 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

345 

237 W 61-5 Hexane>up.warn.lim. Hexane exceeds upper warning limit 2 Yes Yes 
238 W 61-6 Heptane<l.warn.lim. Heptane below lower warning limit 2 Yes Yes 
239 W 61-7 Heptane>up.war.lim. Heptane exceeds upper warning limit 2 Yes Yes 
240 W 61-8 Octane<l.warn.lim. Octane below lower warning limit 2 Yes Yes 
241 W 61-9 Octane>up.warn.lim. Octane exceeds upper warning limit 2 Yes Yes 
242 W 62-0 Nonane<l.warn.lim. Nonane below lower warning limit 2 Yes Yes 
243 W 62-1 Nonane>up.warn.lim. Nonane exceeds upper warning limit 2 Yes Yes 
244 W 62-2 Decane<l.warn.lim. Decane below lower warning limit 2 Yes Yes 
245 W 62-3 Decane>up.warn.lim. Decane exceeds upper warning limit 2 Yes Yes 
246 W 62-4 H2S<l.warn.lim. Hydrogen sulphide below lower warning limit 2 Yes Yes 
247 W 62-5 H2S>up.warn.lim. Hydrogen sulphide exceeds upper warning limit 2 Yes Yes 
248 W 62-6 H2O<l.warn.lim. Water below lower warning limit 2 Yes Yes 
249 W 62-7 H2O>up.warn.lim. Water exceeds upper warning limit 2 Yes Yes 
250 W 62-8 He<l.warn.lim. Helium below lower warning limit 2 Yes Yes 
251 W 62-9 He>up.warn.lim. Helium exceeds upper warning limit 2 Yes Yes 
252 W 63-0 O2<l.warn.lim. Oxygen below lower warning limit 2 Yes Yes 
253 W 63-1 O2>up.warn.lim. Oxygen exceeds upper warning limit 2 Yes Yes 
254 W 63-2 CO<l.warn.lim. Carbon monoxide below lower warning limit 2 Yes Yes 
255 W 63-3 CO>up.warn.lim. Carbon monoxide exceeds upper warning limit 2 Yes Yes 
256 W 63-4 Ethene<l.warn.lim. Ethene below lower warning limit 2 Yes Yes 
257 W 63-5 Ethene>up.warn.lim. Ethene exceeds upper warning limit 2 Yes Yes 
258 W 63-6 C3H6<l.warn.lim. Propene below lower warning limit 2 Yes Yes 
259 W 63-7 C3H6>up.war.lim. Propene exceeds upper warning limit 2 Yes Yes 
260 W 63-8 Ar<l.warn.lim. Argon below lower warning limit 2 Yes Yes 
261 W 63-9 Ar>up.warn.lim. Argon exceeds upper warning limit 2 Yes Yes 
262 H 64-0 RMGB missing connection lost, RMG-Bus 2 No No 
263 H 64-1 RMGB param.err. Inconsistent parameterization, RMG-Bus 1 No No 
264 H 64-2 DSfG param.err. Inconsistent parameterization, DSfG 1 No No 
265 H 64-3 TCP/IP fault can't initialize TCP/IP sockets 1 No No 
266 H 64-4 buggy software low grade software code detected 1 No No 
267 H 64-5 file system file system unexpected behavior 1 No No 
268 H 64-6 DSfG unex. char DSfG: unexpected characters 1 No No 
269 H 64-7 DSfG overflow DSfG: buffer overflow 1 No No 
270 H 64-8 DSfG checksum DSfG: checksum incorrect 1 No No 
271 H 64-9 DSfG broadcast DSfG: checksum incorrect broadcast telegram 1 No No 
272 H 65-0 DSfG broadc ign DSfG: broadcast telegram ignored 1 No No 
273 H 65-1 DSfG busterm. DSfG: missing bus termination 1 No No 
274 H 65-2 Restart archive Restart archive after cleaning 1 No No 
275 W 65-3 EAV1 failed Extra analog value 1 first input value failed 2 No No 
276 W 65-4 EAV1<l.warn.lim. Extra analog value 1 below lower warning limit 2 No No 
277 W 65-5 EAV1>up.warn.lim. Extra analog value 1 exceeds upper warning limit 2 No No 
278 A 65-6 sd failure 2IV Standard density, second input value failed 2 Yes No 
279 W 65-7 EAV1 fail. 2IV Extra analog value 1 second input value failed 2 No No 
280 W 65-8 EAV2 failed Extra analog value 2 first input value failed 2 No No 
281 W 65-9 EAV2<l.warn.lim. Extra analog value 2 below lower warning limit 2 No No 
282 W 66-0 EAV2>up.warn.lim. Extra analog value 2 exceeds upper warning limit 2 No No 
283 W 66-1 EAV2 fail. 2IV Extra analog value 2 second input value failed 2 No No 
284 W 66-2 EAV3 failed Extra analog value 3 first input value failed 2 No No 
285 W 66-3 EAV3<l.warn.lim. Extra analog value 3 below lower warning limit 2 No No 
286 W 66-4 EAV3>up.warn.lim. Extra analog value 3 exceeds upper warning limit 2 No No 
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287 W 66-5 EAV3 fail. 2IV Extra analog value 3 second input value failed 2 No No 
288 W 66-6 EAV4 failed Extra analog value 4 first input value failed 2 No No 
289 W 66-7 EAV4<l.warn.lim. Extra analog value 4 below lower warning limit 2 No No 
290 W 66-8 EAV4>up.warn.lim. Extra analog value 4 exceeds upper warning limit 2 No No 
291 W 66-9 EAV4 fail. 2IV Extra analog value 4 second input value failed 2 No No 
292 W 67-0 EAV5 failed Extra analog value 5 first input value failed 2 No No 
293 W 67-1 EAV5<l.warn.lim. Extra analog value 5 below lower warning limit 2 No No 
294 W 67-2 EAV5>up.warn.lim. Extra analog value 5 exceeds upper warning limit 2 No No 
295 W 67-3 EAV5 fail. 2IV Extra analog value 5 second input value failed 2 No No 
296 W 67-4 EAV6 failed Extra analog value 6 first input value failed 2 No No 
297 W 67-5 EAV6<l.warn.lim. Extra analog value 6 below lower warning limit 2 No No 
298 W 67-6 EAV6>up.warn.lim. Extra analog value 6 exceeds upper warning limit 2 No No 
299 W 67-7 EAV6 fail. 2IV Extra analog value 6 second input value failed 2 No No 
300 W 67-8 EAV7 failed Extra analog value 7 first input value failed 2 No No 
301 W 67-9 EAV7<l.warn.lim. Extra analog value 7 below lower warning limit 2 No No 
302 W 68-0 EAV7>up.warn.lim. Extra analog value 7 exceeds upper warning limit 2 No No 
303 W 68-1 EAV7 fail. 2IV Extra analog value 7 second input value failed 2 No No 
304 W 68-2 EAV8 failed Extra analog value 8 first input value failed 2 No No 
305 W 68-3 EAV8<l.warn.lim. Extra analog value 8 below lower warning limit 2 No No 
306 W 68-4 EAV8>up.warn.lim. Extra analog value 8 exceeds upper warning limit 2 No No 
307 W 68-5 EAV8 fail. 2IV Extra analog value 8 second input value failed 2 No No 
308 W 70-0 Pulse 1 >max Pulse output 1 overflow 2 Yes No 
309 W 70-1 Pulse 2 >max Pulse output 2 overflow 2 Yes No 
310 W 70-2 Pulse 3 >max Pulse output 3 overflow 2 Yes No 
311 W 70-3 Pulse 4 >max Pulse output 4 overflow 2 Yes No 
312 W 70-6 I1 outp.<min Current output 1 below minimum 2 Yes No 
313 W 70-7 I2 outp.<min Current output 2 below minimum 2 Yes No 
314 W 70-8 I3 outp.<min Current output 3 below minimum 2 Yes No 
315 W 70-9 I4 outp.<min Current output 4 below minimum 2 Yes No 
316 W 71-0 I1 outp.>max Current output 1 exceeds maximum 2 Yes No 
317 W 71-1 I2 outp.>max Current output 2 exceeds maximum 2 Yes No 
318 W 71-2 I3 outp.>max Current output 3 exceeds maximum 2 Yes No 
319 W 71-3 I4 outp.>max Current output 4 exceeds maximum 2 Yes No 
320 A(R) 71-4 NMA ADC Namur module A analog/digital-converter 1 No No 
321 A(R) 71-5 NMA overload Namur module A overload 1 No No 
322 A(R) 71-6 NMA OC PT100 Namur module A open circuit PT100 1 No No 
323 A(R) 71-7 NMA OC mainch. Namur module A open circuit main channel 1 No No 
324 A(R) 71-8 NMA OC ref.ch. Namur module A open circuit reference channel 1 No No 
325 A(R) 71-9 NMA OC ENCO Namur module A open circuit ENCO 1 No No 
326 A(R) 72-0 NMB ADC Namur module B analog/digital-converter 1 No No 
327 A(R) 72-1 NMB overload Namur module B overload 1 No No 
328 A(R) 72-2 NMB OC PT100 Namur module B open circuit PT100 1 No No 
329 A(R) 72-3 NMB OC Messk. Namur module B open circuit main channel 1 No No 
330 A(R) 72-4 NMB OC Vgl.k. Namur module B open circuit reference channel 1 No No 
331 A(R) 72-5 NMB OC ENCO Namur module B open circuit ENCO 1 No No 
332 H 73-0 I1 outp.param. Current output 1 parameterization error 1 No No 
333 H 73-1 I2 outp.param. Current output 2 parameterization error 1 No No 
334 H 73-2 I3 outp.param. Current output 3 parameterization error 1 No No 
335 H 73-3 I4 outp.param. Current output 4 parameterization error 1 No No 
336 H 74-0 K1 outp.param. Contact output 1 parameterization error 1 No No 
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337 H 74-1 K2 outp.param. Contact output 2 parameterization error 1 No No 
338 H 74-2 K3 outp.param. Contact output 3 parameterization error 1 No No 
339 H 74-3 K4 outp.param. Contact output 4 parameterization error 1 No No 
340 H 74-4 K5 outp.param. Contact output 5 parameterization error 1 No No 
341 H 74-5 K6 outp.param. Contact output 6 parameterization error 1 No No 
342 H 74-6 K7 outp.param. Contact output 7 parameterization error 1 No No 
343 H 74-7 K8 outp.param. Contact output 8 parameterization error 1 No No 
344 W 75-0 t>Sd corr.time Sd calibration time exceeded 2 Yes No 
345 W 75-1 Sd corr signal Sd input signal fault, calibration unit 2 Yes No 
346 W 75-2 Sd corr>perm.(W) Sd correction value out of permitted range 2 Yes No 
347 W 75-3 t>Hs corr.time Hs calibration time exceeded 2 Yes No 
348 W 75-4 Hscorr signal Hs input signal fault, calibration unit 2 Yes No 
349 W 75-5 Hscorr>perm.(W) Hs correction value formation out of permitted range 2 Yes No 
350 H 76-0 Mod. 1A false Module 1A assembly implausible 2 No No 
351 H 76-1 Mod. 1B false Module 1B assembly implausible 2 No No 
352 H 76-2 Mod. 2A false Module 2A assembly implausible 2 No No 
353 H 76-3 Mod. 2B false Module 2B assembly implausible 2 No No 
354 H 76-4 Mod. 3A false Module 3A assembly implausible 2 No No 
355 H 76-5 Mod. 3B false Module 3B assembly implausible 2 No No 
356 A 77-0 DP1 (I<3mA) delta-P cell 1 current lower 3 mA 2 No No 
357 A 77-1 DP2 (I<3mA) delta-P cell 2 current lower 3 mA 2 No No 
358 A 77-2 DP3 (I<3mA) delta-P cell 3 current lower 3 mA 2 No No 
359 A 77-3 Beta illegal illegal diameter ratio orifice/pipe 2 No No 
360 A 77-4 DP1 failure delta-P cell 1 failure 2 No No 
361 A 77-5 DP2 failure delta-P cell 2 failure 2 No No 
362 A 77-6 DP3 failure delta-P cell 3 failure 2 No No 
363 A 77-7 DP>max. delta-P bigger maximum 2 No No 
364 H 77-8 DP's incoherent delta-P team play of cells is not harmonious 2 No Yes 
365 H 77-9 HART-Corr>max. Maximum permitted HART-Correction out of range 2 No No 
366 H 78-0 DP1-Corr denied Zero point correction for DP1 not accepted 1 No No 
367 H 78-1 G486 violated DVGW G486 (1/3-rule) violated. Gas is incompatible with GERG 2 No Yes 
368 A 78-2 GQM-list GQM-list is fault 2 No No 
369 A 78-3 Main GQ unknown Main gas quality unknown identification 2 No No 
370 A 78-4 Ref GQ unknown Reference gas quality unknown identification 2 No No 
371 A 78-5 Main GQ CRC12 Main gas quality CRC12 implausible 2 No No 
372 A 78-6 Ref GQ CRC12 Reference Gas Quality CRC12 implausible 2 No No 
373 W 78-7 flow in close Flow in closed pipe 2 No No 
374 W 78-8 FC-BIOS old Flow computer bios version is to old 1 No No 
375 H 78-9 HART1 status HART 1 status reports trouble 1 No No 
376 H 79-0 HART2 status HART 2 status reports trouble 1 No No 
377 H 79-1 HART3 status HART 3 status reports trouble 1 No No 
378 H 79-2 HART4 status HART 4 status reports trouble 1 No No 
379 H 79-3 HART5 status HART 5 status reports trouble 1 No No 
380 H 79-4 HART6 status HART 6 status reports trouble 1 No No 
381 H 79-5 HART9 status HART 9 status reports trouble 1 No No 
382 H 79-6 HART10 status HART 10 status reports trouble 1 No No 
383 H 79-7 HART11 status HART 11 status reports trouble 1 No No 
384 H 79-8 HART12 status HART 12 status reports trouble 1 No No 
385 A 80-0 dkvk>max. Maximum deviation at operating point exceeded 2 Yes No 
386 A 80-1 IGM SV invalid IGM invalid substitute value used 2 No Yes 
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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 AGA8 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 
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 Sondermeldung1 Otto Extra hint 1 with changeable short text 2 No No 
431 H 85-1 msg2 Extra hint 2 with changeable short text 2 No No 
432 H 85-2 msg3 Extra hint 3 with changeable short text 2 No No 
433 H 85-3 msg4 Extra hint 4 with changeable short text 2 No No 
434 H 85-4 msg5 Extra hint 5 with changeable short text 2 No No 
435 H 85-5 msg6 Extra hint 6 with changeable short text 2 No No 
436 H 85-6 msg7 Extra hint 7 with changeable short text 2 No No 
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437 H 85-7 msg8 Extra hint 8 with changeable short text 2 No No 
438 W 86-0 Special message test Extra warning 1 with changeable short text 2 No No 
439 W 86-1 msg2 Extra warning 2 with changeable short text 2 No No 
440 W 86-2 msg3 Extra warning 3 with changeable short text 2 No No 
441 W 86-3 msg4 Extra warning 4 with changeable short text 2 No No 
442 W 86-4 msg5 Extra warning 5 with changeable short text 2 No No 
443 W 86-5 msg6 Extra warning 6 with changeable short text 2 No No 
444 W 86-6 msg7 Extra warning 7 with changeable short text 2 No No 
445 W 86-7 msg8 Extra warning 8 with changeable short text 2 No No 
446 A 87-0 Special message test Extra alarm 1 with changeable short text 2 No No 
447 A 87-1 msg2 Extra alarm 2 with changeable short text 2 No No 
448 A 87-2 msg3 Extra alarm 3 with changeable short text 2 No No 
449 A 87-3 msg4 Extra alarm 4 with changeable short text 2 No No 
450 A 87-4 msg5 Extra alarm 5 with changeable short text 2 No No 
451 A 87-5 msg6 Extra alarm 6 with changeable short text 2 No No 
452 A 87-6 msg7 Extra alarm 7 with changeable short text 2 No No 
453 A 87-7 msg8 Extra alarm 8 with changeable short text 2 No No 
454 H 88-0 param.ignored Parameterization ignored 1 No No 
455 H 88-1 LCD-Type/Speech Language setting not possible with this LCD-type 1 No No 
456 A 89-0 JTC loss Loss of Joule-Thomson coefficient 2 Yes No 
457 A 89-1 JTC<l.alarm 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 2 Yes Yes 
460 W 89-4 JTC>up.warn.lim. Joule-Thomson coefficient exceeds upper warning limit 2 Yes Yes 
461 H 89-5 JTC param.error Inconsistent parameterization, Joule-Thomson coefficient 1 No No 
462 A 89-6 JTC jump Joule-Thomson coefficient gradient exceeds maximum 2 Yes Yes 
463 A 89-7 flow in close Flow in closed pipe 2 No No 
464 H 89-8 HART-Ver. old Software version HART-card is to old 1 No No 
465 H 89-9 EXI-Ver. old Software version EXI-card is to old 1 No No 
466 A(R) 90-0 F1 failure Frequency measurement 1 failed 2 No No 
467 A(R) 90-1 F2 failure Frequency measurement 2 failed 2 No No 
468 A(R) 90-2 F3 failure Frequency measurement 3 failed 2 No No 
469 A(R) 90-3 F4 failure Frequency measurement 4 failed 2 No No 
470 A(R) 90-4 F5 failure Frequency measurement 5 failed 2 No No 
471 A(R) 90-5 F6 failure Frequency measurement 6 failed 2 No No 
472 A(R) 90-6 F7 failure Frequency measurement 7 failed 2 No No 
473 A(R) 90-7 F8 failure Frequency measurement 8 failed 2 No No 
474 A(R) 91-0 I1 failure Current measurement 1 failed 2 No No 
475 A(R) 91-1 I2 failure Current measurement 2 failed 2 No No 
476 A(R) 91-2 I3 failure Current measurement 3 failed 2 No No 
477 A(R) 91-3 I4 failure Current measurement 4 failed 2 No No 
478 A(R) 91-4 I5 failure Current measurement 5 failed 2 No No 
479 A(R) 91-5 I6 failure Current measurement 6 failed 2 No No 
480 A(R) 91-6 I7 failure Current measurement 7 failed 2 No No 
481 A(R) 91-7 I8 failure Current measurement 8 failed 2 No No 
482 A 91-8 GC components GC components for complete analysis are bad 2 No No 
483 A(R) 92-0 PT1 failure Resistance measurement 1 failed 2 No No 
484 A(R) 92-1 PT2 failure Resistance measurement 2 failed 2 No No 
485 A(R) 92-2 HART1 failure HART 1 input failed 2 No No 
486 A(R) 92-3 HART2 failure HART 2 input failed 2 No No 
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487 A(R) 92-4 HART3 failure HART 3 input failed 2 No No 
488 A(R) 92-5 HART4 failure HART 4 input failed 2 No No 
489 A(R) 92-6 HART5 failure HART 5 input failed 2 No No 
490 A(R) 92-7 HART6 failure HART 6 input failed 2 No No 
491 A(R) 92-8 Corrupt param. corrupted parameter detected 1 No No 
492 A(R) 93-0 Def.cont.inp. Contact input failed 2 No No 
493 H 93-1 Hscorr>perm.(N) Ongoing Hs correction value formation out of permitted range 2 Yes No 
494 H 93-2 Sd corr>perm.(N) Ongoing Sd correction value formation out of permitted range 2 Yes No 
495 H 93-3 Function test A function test is running at the moment 2 No No 
496 H 93-4 USZ implaus. USZ transmitter, implausible protocol data 2 No No 
497 A 93-5 USZ alarm USZ transmitter signalizes an alarm 2 No No 
498 A 93-6 USZ timeout No more signal from USZ transmitter 2 No No 
499 H 93-7 Vo1 implaus. USZ totalizer for Vo1 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 Vo1D implaus. USZ totalizer for Vo1D shows implausible behavior 1 No No 
502 H 94-0 Vo2D implaus. USZ totalizer for Vo2D shows implausible behavior 1 No No 
503 H 94-1 Time sync.para. Parameterization of time synchronization implausible 2 No No 
504 A(R) 94-2 I9 failure Current measurement 9 failed 2 No No 
505 A(R) 94-3 I10 failure Current measurement 10 failed 2 No No 
506 A(R) 94-4 I11 failure Current measurement 11 failed 2 No No 
507 A(R) 94-5 I12 failure Current measurement 12 failed 2 No No 
508 A(R) 94-6 PT3 failure Resistance measurement 3 failed 2 No No 
509 A(R) 94-7 PT4 failure Resistance measurement 4 failed 2 No No 
510 A(R) 95-0 Math.problem Mathematical error 1 Yes No 
511 A 95-1 Corrupt code corrupt code detected 1 No No 
512 A 95-2 Alarm volume 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 HART9 failure HART 9 input failed 2 No No 
517 A(R) 95-7 HART10 failure HART 10 input failed 2 No No 
518 A(R) 95-8 HART11 failure HART 11 input failed 2 No No 
519 A(R) 95-9 HART12 failure HART 12 input failed 2 No No 
520 A 96-0 rd loss Loss of relative density 2 Yes No 
521 A 96-1 rd<l.alarm lim. Relative density below lower alarm limit 2 Yes Yes 
522 A 96-2 rd>up.alarm lim. Relative density exceeds upper alarm limit 2 Yes Yes 
523 A 96-3 rd jump Relative density gradient exceeds maximum 2 Yes Yes 
524 W 96-4 rd<l.warn.lim. Relative density below lower warning limit 2 Yes Yes 
525 W 96-5 rd>up.warn.lim. Relative density exceeds upper warning limit 2 Yes Yes 
526 H 96-6 rd param.error Inconsistent parameterization, relative density 1 No No 
527 A 96-7 Hs GC timeout No more signal from the superior calorific value transmitter 2 Yes No 
528 A 96-8 sd GC timeout No more signal from standard density transmitter 2 Yes No 
529 A 96-9 rd GC timeout No more signal from relative density transmitter 2 Yes No 
530 A 97-0 CO2 GC timeout No more signal from CO2 transmitter 2 Yes No 
531 A 97-1 N2 GC timeout No more signal from N2 transmitter 2 Yes No 
532 A 97-2 H2 GC timeout No more signal from H2 transmitter 2 Yes No 
533 A 97-3 Hs GC alarm GC reports loss of superior calorific value 2 Yes No 
534 A 97-4 sd GC alarm GC reports loss of standard density 2 Yes No 
535 A 97-5 rd GC alarm GC reports loss of relative density 2 Yes No 
536 A 97-6 CO2 GC alarm GC reports loss of carbon dioxide 2 Yes No 
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537 A 97-7 N2 GC alarm GC reports loss of nitrogen 2 Yes No 
538 A 97-8 H2 GC alarm GC reports loss of hydrogen 2 Yes No 
539 A 97-9 Beattie alarm Beattie&Bridgeman iteration is running amok 2 Yes Yes 
540 W 98-4 CH4<l.warn.lim. Methane below lower warning limit 2 Yes Yes 
541 W 98-5 CH4>up.warn.lim. Methane exceeds upper warning limit 2 Yes Yes 
542 A 98-7 Comp.normaliz. Error occurred during normalization of gas components 2 Yes Yes 
543 A 98-8 Inval.act.key Invalid activation key 2 No No 
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 
546 A 99-5 VOS corr.error Error during VOS correction calculation 2 Yes No 
547 W 99-6 C fac.comp. Conversion factor is not plausible 2 Yes No 
548 A 99-7 AGA8 alarm AGA 8 algorithmic error 2 Yes Yes 
549 A 99-8 AGA892DC alarm AGA 8 92DC algorithmic error 2 Yes Yes 
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 Illegal use of second base conditions (not AGA8DC92) 1 No No 
559 H 59-6 C6+ distribution Illegal weigths for C6+ distribution 2 No No 
560 H 57-1 Qu param. Parameter inconsistent flow 2 No No 
561 W 57-2 Memory RAM less RAM 2 No No 
562 W 57-3 Memory SDCard less memory on SD-Card 2 No No 
563 H 57-4 http parameter http strange parameter (Port != 80) 1 No No 
564 H 57-5 MAC ETH2 Reboot required, Eth2 MAC has changed 2 No No 
565 M 57-6 Custody commis. custody commissioning triggered 2 No No 
566 A 57-7 CRC WinCE WinCE-Kernel wrong CRC 2 No No 
567 A 57-8 Param.Attack Parameter file was attacked 1 No No 
568 W 57-9 FilesysWarn noncritical WinCE file system error 1 No No 
569 A 58-8 FilesysAlarm critical WinCE file system error 1 No No 
570 H 58-9 Service mode Service mode is active 1 No No 
571 A 53-0 Orifice iter>mx Iterations orifice exceeded 1 No No 
572 H 40-3 C6 conflict Serial interface C6 protocol in conflict 2 No No 
573 H 40-4 C7 conflict Serial interface C7 protocol in conflict 2 No No 
574 W 34-0 Ho<>Ho-IS06976 Calorific value no match with ISO6976 2 No No 
575 W 34-1 Rn<>Rn-IS06976 Standard density no match with ISO6976 2 No No 

576 A 10-0 Pulse comp. 1:1 Pulse comparison fault 1:1 (main and reference channel  
frequencies are equal) 1 Yes Yes 

577 A 10-1 Pulse comp. X:Y Pulse comparison fault X:Y (main and reference channel  
frequencies are different) 1 Yes Yes 
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Appendix 
A.1 Second PT100 

Note 
A second resistance input is available as an alternative to  
current outputs 7 and 8! 
 
Installation 
• Remove the housing cover. 
• 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). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. 
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• PT100 connection: 

 
PT100-1: X5 – 7, 8, 9, 10 
PT100-2: X6 – 7, 8, 9, 10 

 
• Measurement parameterization: 

 
 EI Configuration 
 

S 1 No.resist.meas.ch.   rNumber 
 
 
 
  

2

PT100-1 PT100-1 and -2 

X 47 

X 48 

X47  

X48  
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A.2 Special case of revision with orifice flow meter 
If the coordinate ED01 Revision mode is switched from "Operation" to "Revision" 
in menu E Mode, submenu ED Access, it is possible to follow the measurement 
values of the pressure cells during the check of the individual delta-p cells in  
GZ Orifice function key. The corresponding current inputs of the cells are dis-
played in menu AP diff.pressure. 
 
Therefore, during the check of a delta-p cell, the entire range can be monitored 
from 0 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 
 

 
 
 

Note 
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. 
 
 

NT Contact input 1 X7 – 1, 2 

OO Extra counter 1 
OO01 Input pulses  x  OO10 Weighting   =  OO08 Integer part 
      (e.g. 10) 

MG  Pulse output 2 
MG19 Transit  =  Extra counter 1 
MG10 Measurement value assignment  =  Transit 
OO08 Integer part  /  MG13 Pulse value  =  MG01 Pulse counter 
      (e.g. 2) 

10 pulses 

1 pulse 

5 pulses 

1 pulse 
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A.4 Linking control totalizer with pulse output 
 
 Example: Control totalizer 1 (volume pulse) with pulse output 2 
 

 
 

Note 
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. 
 
 
 

NL Frequency input 1 X8 – 7, 8 

Control counter 1 
NL03 Input pulses 1  x  NL10 Weighting = NL08 Integer part 
      (e.g. 0.01) 

MG Pulse output 2 
MG19 Transit  = Control counter 1 
MG10 Assignm.meas.val.  = Transit 
NL08 Integer part  /  MG13 Pulse value   =  MG01 Pulse counter 
      (e.g. 2) 

10 pulses 

1000 pulses 

5 pulses 

1000 pulses 
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A.5 Test functions 
Functions for testing the device are provided in menu F Test. The following menus 
are available: 
 
FA Control panel, FB On-the-fly calibration, FC Freeze, FD Computing cycle, 
FE Calibration sd/Hs, FF Function test, FG Hardware test, FJ File system and 
FK Boole functions. 
 
 
 
.A.5.1 FA Control panel 

  
 

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 
 

FA02 counter touchscreen 
Indicates how often the screen was touched. 

 
FA03 counter home key  

Indicates how often the HOME key was actuated. 
 
FA04 refresh climate cab. 

The time setting here determines the scroll-down interval of the display. This is 
only provided for the factory testing of a brand-new device in the climate cabi-
net. 
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.A.5.2 FB On-the-fly calibration 

 
 

Figure 256: Menu FB On-the-fly calibration  
 
The menu displays the values triggered in chapter 2.5.5.2 On-the-fly calibration. 
 
 
 
.A.5.3 FC Freeze 

  
 

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 

 
Figure 258: Menu FD Corrector circle 

 
FD02 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 

 
 

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: 

• FF06 Revision run defines the duration of the test 
• FF07 Pre/post run defines the wait time between the start time and testing 

time and between the testing time end and stop time. 
• FF08 Delay defines the start delay. 

 
"schedule" under the menu enables definition of time specifications in advance at 
the click of a mouse before uploading by pressing the "Register" button on the 
ERZ2000-NG. The time of the connected PC us used as a basis for the prepara-
tion/after-run and testing time. In order to ensure that the time settings correspond 
to the real time, the PC time and ERZ time must be synchronized in advance. A 
daylight savings time delay of one hour is adjusted automatically and does not 
have to be corrected. 
 
With coordinates FF09 Partners address and FF10 Partner entity, it is possible 
to transfer the time points for the defined operating point test in totalizers with se-
ries connection to a second ERZ2000-NG (in the series) and thus achieve a syn-
chronized testing process. The transmission takes place via DSfG bus. 
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.A.5.6 FG Hardware test 

 
 

Figure 260: Menu FG Hardware test 
 
In normal operation and/or during the measurement, "no" is activated in coordinate 
FG01 Active. "yes" is selected during a hardware test or a simulation. The display 
test is initiated with coordinates FG05 and FG06 (not shown here). Coordinates 
FG02 Alarm contact to FG09 Warning LED show the statuses of the LEDs and 
the alarm, warning and contact outputs in a simulation. FG13 HFX-Test totalizer 
to FG 15 HFX-HFY-diff. display – if available – the already issued and counted 
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pulses and the difference of measuring and comparison channels. In FG16 
Frequency input 1 bis FG23 Frequency input 8, the primary measurement 
values of the frequency inputs are shown; FG24 Current input 1 to FG35 Current 
input 12 show the primary measurement values of the current inputs. FG36 
Internal temperature shows the internal temperature of the ERZ2000-NG. FG37 
Resistance 1 to FG40 Resistance 4 specify the primary measurements of the 
resistance inputs (for the temperature measurement). FG43 Testing aid shows 
the binary pattern of the contact inputs.  
 
This provides a possibility of testing all inputs / outputs of the device: 
 
If Menu FG Hardware test is set to "not active" (FG01 to "no"), the current statuses 
of the display, LEDs and signal inputs and outputs are displayed by scrolling. If the 
menu is set to "active" (FG01 to "yes"), the displayed inputs and/or outputs are 
influenced by the scrolling. 
 
For example, the alarm contacts are activated,and the current output are set to 
fixed values: Current output 1 to 10mA, 2 to 11mA, 3 to 12mA, 4 to 13mA; the 
pulse outputs are switched: Pulse output 1 with 1 pulse/sec., 2 with 2 pulses/sec., 
3 with 3 pulses/sec., 4 with 4 pulses/sec. 
 
 
 
.A.5.7 FJ File system 

 
 

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. 

• Warning free 
Defines the warning limit for capacity shortage. 

• 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. 

 
 
 
.A.5.8 FK Boole function 

 
 

Figure 262: Menu FK Boole function 
 
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. 
 

 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. 

 
 

 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: 
• The Flow Computer BIOS. 
• The application with a special part, the calibration core. 
 
Each part is identified by: 
• Version number 
• Checksum 
• 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: 
 
• When switching on the device 

A few seconds after the device is switched on, the version numbers of BIOS 
and the application appear on the bottom right of the display under the green 
area.  
There is no specification for the calibration core here. 

• In the coordinate system, in menu EJ Software identification, see Figure 10: 
Menu EJ Software identification. 

 
The option can be used on the touch screen under the menu "Functions", sub-
menu "Type plate" (chapter 2.5.5.3 Type plate) or using the web browser. 
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B.3 Updating software 
The update takes place by copying the new software to the SD card in the device. 
 

 Caution 
• Use software prepared for the RMG server only! 
• In doing so, you can ensure that archive content and device parame-

ters are not lost! 
 
 
Required tools 
• Phillips screwdriver 
• Network cable 
• PC with network access 
• SD card reader 
 
SD card removal 
• 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. 

• 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. 

• 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: 
 

md5.txt 
version.txt 

 
and the subdirectories 
 

\Bin 
\ERZ2000NG 
\HTMLS 
\tools 
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Note 

Please do not delete the files and directories on the SD! 
Copy the new software completely to the SD. 
The subdirectory \ERZ2000NG does not contain files for archive contents 
and parameters. This will overwrite an existing installation without losing 
any parameters or archives. 

 
 
• Re-insert the SD card (push it in the slot until it engages). 
• Re-install the front panel (= reverse order of removal of the front panel). 
• 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 
 

Note 

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 ED05 Service mode ("yes") in order to prevent an auto-

matic device reset (watchdog) during subsequent steps. 
 
 
Close the application 
• 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 
• Click on the "Start" button. 
• Click on "Programs". 
• Click on "Windows Explorer". 
 
Start FlashloadCE 
• "SDCard" (double-click) 
• "TOOLS" (double-click) 
• "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!“ 
 „COM3: opened successfully!“ 

 
Start the bootloader 
• Click on the menu item "Flash > Reset BIOS". 
 
Monitor FlashloadCe 
• A message that the connection between FlashloadCE and the bootloader was 

established appears in the output window (to the right): 
 "Device is connected!" 
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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 
• 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: 
• 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 
• Click on the menu item "Flash > Program". 
 
Monitor the output window: 
• The following message appears 

 "Programming memory ..." 



Appendix 
 
 

 
 
Manual ERZ 2000-NG  ·  EN09  ·  December, 7th 2020 

371 

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 
• Click on the menu item "Flash > Make valid" in order to activate the now pro-

grammed and verified BIOS. 
 

Note 
Attention: This step is important. 
 
 
Monitor the output window 
• The following message appear after the activation: 

 "Target has been made valid!" 
 
Start the software 
• Click on the menu item "Flash > Start target". 
• A window appears in which the program start must be confirmed again with 

"Yes". In this case, the entire ERZ2000 NG is restarted. 
 
 
 
B.5 Activation after software update 
 There is an activation key for each software package, which 

must be entered after a software update of the ERZ2000-NG. 
The device calculates a checksum internally and compares it 
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 
C.1 Archive groups 
Multiple menus can be assigned to archives. 
 

Note 
In order to display mean values for pressure, temperature, etc. in the ar-
chives or archive groups, a setting not equal to "off" must be selected for 
the relevant measurement operating mode. 
If a measurement input works in the "Random" operating mode, no entries 
are created in the archives or log book when alarms are generated and de-
leted. 
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.C.1.1 OA DSfG archive 

   
 

Figure 263: Menu OA DSfG archive 
 
Various DSfG parameters are displayed in menu OA DSfG archive strictly for di-
agnostic purposes.  
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.C.1.2 OC Function 

 
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 

 
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 

 
 

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 OU Freely programmable archive 

  
 

Figure 267: Menu OU Freely programmable archive 
 
In order for the freely programmable archive to be detected when loading file as 
archive group 15, an assignment not equal to "off" must be selected in coordinate 
UO01 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 = OC01 and the corresponding channel X is not in 
the archive and/or is not available. 
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.C.1.6 OV Dialogs 

 
 

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 

 
 

Figure 269: Menu OW Text for Browser  
 
Various browser views are displayed in menu OW Text for Browser strictly for 
diagnostic purposes.  
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.C.1.8 OY special values DSfG 

 
Figure 270: Menu OY OY special values DSfG 

 
Various DSfG parameters are displayed in menu OY special values DSfG strictly 
for diagnostic purposes.  
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.C.1.9 OZ DSfG archive part 2 

 
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.  
 

 
 … 

Figure 272: Archive group 1 
 
 
The channel status is specified with color-coding (black, gray, blue, green, turquoise and 
yellow). 

 
 

Figure 273: Archive group 1 channel status 
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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 10 Instance F 2a 
QK Archive group 11 Instance F 2b+c 
QL Archive group 12 GC 
QM Archive group 13 Totalizers for undefined AM 
QN Archive group 14 Tandem comparison results 
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QO Archive group 15 Freely programmable archive 
QP Archive group 16 Assigned with special inputs ("MRG functions" stage 1) 
QQ Archive group 17 DSfG revision and/or official custody transfer revision part 1 
QR Archive group 18 DSfG revision and/or official custody transfer revision part 2 
QS Archive group 19 DSfG revision and/or official custody transfer revision part 3 
QT Archive group 20 DSfG revision and/or official custody transfer revision part 4 
QU Archive group 21 Log book plus revision trail 
QV Archive group 22 Highest load per day, hourly value 
QW Archive group 23 Highest load per month, hourly and daily value 
QX Archive group 24 Highest load per year, hourly and daily value 
 
 
 
C.2 Archive depth 
DSfG archive 
 
Archive group 1 to 8 8192 entries, then the oldest entry is overwritten. 
Archive group 9 to 11 8192 entries, then the oldest entry is overwritten. 
Archive group 12 8192 entries, then the oldest entry is overwritten. 
Archive group 13 8192 entries, then the oldest entry is overwritten. 
Archive group 14, 15, 16 8192 entries, then the oldest entry is overwritten. 
Archive group 17 to 20 4 entries, are rewritten each time. 
Archive group 21 8192 entries, then the oldest entry is overwritten. 
Archive group 22 180 entries, then the oldest entry is overwritten. 
Archive group 23 36 entries, then the oldest entry is overwritten. 
Archive group 24 10 entries, then the oldest entry is overwritten. 
 
 
 
C.3 Archive identifications 
Text for identification of the corresponding archive group can be entered in coordi-
nates ID05 to ID12. The DSfG call-up system reads these archive identifications 
(archive names) when detecting the master data and uses them for visualization. 
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D) Determination of the correction factor for a cur-
rent input 

Determination of the correction factor for, e.g. the measuring pressure input (menu 
AB Absolute pressure), which should be measured in a range of 20 to 70 bar. 
1st step Parameterize lower alarm limit parameter to 20 bar  

(assigned to the technical zero point 0 or 4 mA). 
2nd step Parameterize upper alarm limit parameter to 70 bar  

(assigned to the technical end value 20 mA). 
3rd step Parameterize the offset correction parameter to 0 
4th step Apply a pressure signal, and/or test current input with calibrated 

measuring device and read the measured variable (display of meas-
ured pressure input in bar) 

5th step Determine the difference from:  
actually supplied measuring signal and displayed measured variable 

6th step Enter this difference as an offset in the offset correction parameter 
7th step Check the pressure measurement display 
 
The same procedure applies for all analog inputs. 
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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 
 

 
 

-
+

ERZ 2000-NG Frequency DG 08 

PT 100 DG 08  

Freely assignable
to connectors
X 8 and X 9  

Subrack with
explosion-protected 
amplifier

Freely assignable
to connectors
X 5 and X 6  

Signal

GND
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Standard density measuring transducer input, type NDG 08 
 
 

 
 
 
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 Frequency NDG 08
measuring transducer

 

Frequency NDG 08
reference transducer

 

Signal

Signal

GND

GND

Freely assignable
to connectors
X 8 and X 9  

Subrack with
explosion-protected 
amplifier

Freely assignable
to connectors
X 8 and X 9  

-
+

ERZ 2000-NG VOS 07
frequency transmitter

PT 100 
3-wire connection

Signal

GND

Freely assignable
to connectors
X 8 and X 9  

Subrack with
explosion-protected 
amplifier

Freely assignable
to connectors
X 5 and X 6  
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Standard density/calorific value correction input 
 

 
 
 
 
  

ERZ 2000-NG Set of switchesFreely assignable
to connectors
X 7 and X 8  

Rhon – M/H  

Rhon corr.

Hs – M/H  

Hs corr.
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Volume measurement input 
 
Vortex gas meter 
 
 

 
 
 
 
  

ERZ 2000-NG Connecting
box

WBZ 08Connector
X8 

Connector
WA1 

Connector
W1 

7

8

PE

1+
- 2 2

1

2

1
f

3

9

10

9+
- 8 5

4

8

7
f

9

3

6

Su
br

ac
k
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Turbine meter 
 

 
 
 
Turbine meter with integrated NAMUR separator stage (optional) 
 
 

 
 
 
  

ERZ 2000-NG Connector TRZ 03

T1 TA1 

Connector
X 8 

Connector
TA1 

Connector
T1 

7

8

PE

1+
- 2 3

1*

8

7

HF3

9

10

9

8
+
- 3

1*

2

1

HF2

PE

Ref. (HFY)

Meas. (HFX)
* valid for 3-pin connectors,
  for all others: pin 6

ERZ 2000-NG Connector TRZ 03Connector
X9 

3

4

PE

+
- 3

1*

HF3

5

6
+
- 3

1*

HF2

Ref. (HFY)

Meas. (HFX)

* valid for 3-pin connectors,
  for all others: pin 6
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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 
 

 
 
 

 
  



Appendix 
 
 

 
 

Manual ERZ 2000-NG  ·  EN09  · December, 7th 2020 

392 

Ultrasonic gas meter 
 

 
 
 
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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 275: USE-09 Electronics of the 
    USM-GT400 or USZ 08  

ERZ 2000-NG Connecting box
Ultrasonic meter

USZ 08DB 9 connector
X11 (COM 1) 

DB 9 adapter with
terminating resistor

3

5

8

20

19

18

PE

A

RS 485-1B

GND

Jumpers for RS 485-0 
Service interface: 
Terminating resistance = ON 

Jumpers for RS 485-1 
Standard interface: 
Terminating resistance = ON 

DIL switch for RS 485-2 Re-
serve interface 
Terminating resistance = ON 

Additional interface board for 
pressure and temperature 
measurement 
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Figure 276: USE-09 Electronics of the USM-GT400 or USZ 08 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 277: USE-09 Electronics of the USM-GT400 or USZ 08 

DIL switch for RS 485-2 
Reserve interface 
Terminating resistance = OFF 

DIL switch for RS 485-2 
Reserve interface 
Terminating resistance = ON 
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Ex-input NAMUR signals 
Connection options based on the example of the measuring input 
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F) Optional Ex input board 
F.1 Instructions for the installer 
Code: 
 
Type: EX1-NAMUR-2 / V1 or V2 
 

 

 

II(2)G [Ex ia] IIC 
 
TÜV 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, 
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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 
 

 
  

ERZ 2000-NG
Connector

X 3 

MRG
FWA
  …
etc.

PE

1

2

3

4

1

2

3

4

5

6

7

8
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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 = 13.5 V     Current lk = 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 lk = 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 number1 
eee<US> Unit of the totalizer status, max. 3 digits, as text field² 
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 letters1 
TTTTT <US> Device type / meter size max. 6 digits2 
SSSSSSSS <US> Serial number of the meter, max. 9 digits2 
JJJ <US> Year of manufacture of the meter, exactly 4 digits, as ASCII decimal 

number3 
VVVV <FS> Software version of the electronics, max. 4 digits2 
 
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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I) Examples for use of the revision switch 
Tests for totalizers connected in a series 
Totalizers run and are identified in the archive, output pulses stop 
 

 
 

 
 

Figure 278: Series connection revision mode 
 
The revision measurement values are in coordinate AB24 Base value and AC24 
Base value. 
 
  

Pressure and temperature 
measurement continue run-
ning for the conversion 

Pressure and temperature 
measurement are retained for 
the conversion 
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Tests for simulation, all totalizers stop 
 

 
 

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. 
 

 
 

 
 

Figure 281: Revision via contact: Tests for simulation 
 

Note 
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 

 
 
  

Pressure and temperature 
measurement continue 
running for the conversion 

Pressure and temperature 
measurement are retained 
for the conversion 
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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 für 
Gasmessgeräte) abbreviated as the DSfG is described comprehensively in the 
following documents: 
 
• G485 Technical Rules, Work Sheet, September 1997 
• Gas Information No. 7, 3rd Revision 04/2007, 

Technical Specifications for DSfG Implementation 
○ Part 1 Basic Specifications 
○ Part 2 Mapping of the DSfG on IEC 60870-5-101/104 
○ List of DSfG Data Elements 

 
Issuer: 
 DVGW 
 Deutscher Verein des Gas- und Wasserfaches e.V. 
 Postfach 140362 
 53058 Bonn, Germany 
 Telephone +49 (0)228/9188-5 
 Fax +49 (0)228/9188-990 
 
The documents can be ordered in hard copy from: 
 Wirtschafts- und Verlagsgesellschaft Gas und Wasser mbH 
 Postfach 140151 
 53056 Bonn, Germany 
 
They can be downloaded in electronic format from: 
 www.dvgw.de/gas/messtechnik-und-abrechnung/gasmessung/ 
 
 
 
.J.1.2 Cross-comparison via DSfG  
Volume at measurement conditions, volume at base conditions, temperature and 
pressure of two computers should be compared via DSfG. A computer pair, e.g. 
with the addresses A and B, is assigned a reciprocal partner device (B and A). The 
parameterization takes place with IC01 Corrector address and IO10 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 
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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Figure 282: Menu: IO DSfG tandem counter comparison 
 
The coordinates are largely self-explanatory. 
 

Note 

Additional DSfG-relevant points: 
• Alarm and warning messages / DSfG distinctions 
• Electrical connections / DSfG bus / DSfG plug assignment 
• Electrical connections / DSfG bus / DSfG bus termination 
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J.2 Modbus 
.J.2.1 Summarized fault messages 
Register 474 (and 9118) contain summarized fault messages in the form of a bit 
pattern. Only alarms are relevant. Warning messages and notices are not consid-
ered. 
 
Bit Symbol Meaning  
0 dP  Effective pressure  LSB 
1 GC  Gas composition  
2 T  Temperature   
3 P  Pressure   
4 Vn  Volume at base cond.  
5 Vb  Volume at meas. cond.  
6 n.u. not used   
7 n.u. not used   
8 n.u. not used   
9 n.u. not used   
10 n.u. not used   
11 n.u. not used   
12 n.u. not used   
13 n.u. not used   
14 n.u. not used   
15 n.u. not used  MSB 
 
Examples 
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. 

 Delta 
p 

GC T P Vn Vb           

Bit 15 Bit 0 

Register 474 

All alarms are investigated in the ERZ2000 according to logi-
cal associations and displayed as collective alarms in register 
474 in a special bit. 
 

Bit 0: Delta P alarms 

Bit 1: Gas composition alarms 

Bit 2: Temperature alarms 

Bit 3: Pressure alarms 

Bit 4: Alarms associated with the volume at base cond. 

Bit 5: Alarms associated with the volume at meas. cond. 

 
The same bit pattern is also used in the specific 9000 range 
in register 9118. 
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Error table with effect in register 474 

No. Category Error 
number Short text Long text Bit string 

474 
0 A 00-0 T failure Temperature failure Vn+T 
1 A 00-1 T< LL alarm Temperature below lower alarm limit value Vn+T 
2 A 00-2 T> UL alarm Temperature above upper alarm limit value Vn+T 
3 A 00-3 T-jump Temperature gradient above upper maximum Vn+T 
7 A 01-0 TS failure Temperature failure VOS Vn 

8 A 01-1 TS<Alarm LL Temperature VOS below lower alarm limit 
value Vn 

9 A 01-2 TS>Alarm UL Temperature VOS above upper alarm limit 
value 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 Density transmitter temp. below lower alarm 
limit value Vn 

16 A 02-2 TD>Alarm-UL Density transmitter temp. above upper alarm 
limit value Vn 

17 A 02-3 TD-jump Density transmitter temp. gradient above upper 
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 
value Vn+P 

23 A 03-2 Pa>UL alarm Absolute pressure above upper alarm limit 
value Vn+P 

24 A 03-3 Pa-jump Absolute pressure gradient above upper max-
imum Vn+P 

28 A 04-0 Rn failure Nominal density failure Vn+GC 
29 A 04-1 Rn<LL alarm Nominal density below lower alarm limit value Vn+GC 
30 A 04-2 Rn>UL alarm Nominal density above upper alarm limit value Vn+GC 

31 A 04-3 Rn-jump Standard density gradient above upper maxi-
mum Vn+GC 

35 A 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 
value Vn 

40 A 05-2 Rb>Alarm-UL Operating density above upper alarm limit 
value Vn 

41 A 05-3 Rb-jump Operating density gradient above upper maxi-
mum Vn 

44 A 05-6 Rb-miscalc. faulty operating density calculation Vn+GC 
46 A 05-8 Vo Alarm Vo Alarm error effect failure Vb+Vn 
48 A 06-0 Ho Failure Calorific value failure Vn+GC 
49 A 06-1 Ho<LL alarm Calorific value below lower alarm limit value Vn+GC 
50 A 06-2 Ho>LL alarm Calorific value above upper alarm limit value Vn+GC 
51 A 06-3 Ho-jump Calorific value gradient above upper maximum Vn+GC 
55 A 07-0 CO2 failure Carbon dioxide failure Vn+GC 
56 A 07-1 CO2<LL alarm Carbon dioxide below lower alarm limit value Vn+GC 
57 A 07-2 CO2>UL alarm Carbon dioxide above upper alarm limit value Vn+GC 

58 A 07-3 CO2-jump Carbon dioxide gradient above upper maxi-
mum Vn+GC 
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62 A 08-0 VSO failure VOS at meas. cond. failure Vn 

63 A 08-1 VSO<Alarm-LL VOS at meas. cond. below lower alarm limit 
value Vn 

64 A 08-2 VSO>Alarm-UL VOS at meas. cond. above upper alarm limit 
value Vn 

65 A 08-3 VSO-jump VOS at meas. cond. gradient above maximum Vn 
69 A 09-0 H2 failure Hydrogen failure Vn+GC 
70 A 09-1 H2<LL alarm Hydrogen below lower alarm limit value Vn+GC 
71 A 09-2 H2>UL alarm Hydrogen above upper alarm limit value Vn+GC 
72 A 09-3 H2-jump Hydrogen gradient above upper maximum Vn+GC 
80 A 12-0 VSN failure VOS at base cond. failure Vn 

81 A 12-1 VSN<Alarm-LL VOS at base cond. below lower alarm limit 
value Vn 

82 A 12-2 VSN>Alarm-UL VOS at base cond. above upper alarm limit 
value Vn 

83 A 12-3 VSN-jump VOS at base cond.  gradient above maximum Vn 
87 A 13-0 Pu failure Overpressure failure Vn+P 
88 A 13-1 Pu<Alarm-LL Overpressure below lower alarm limit value Vn+P 
89 A 13-2 Pu>Alarm-UL Overpressure above upper alarm limit value Vn+P 
90 A 13-3 Pu-jump Overpressure gradient above upper maximum Vn+P 
94 A 19-0 N2 failure Nitrogen failure Vn+GC 
95 A 19-1 N2<LL alarm Nitrogen below lower alarm limit value Vn+GC 
96 A 19-2 N2>UL alarm Nitrogen above upper alarm limit value Vn+GC 
97 A 19-3 N2-jump Nitrogen gradient above upper maximum Vn+GC 

105 A 32-2 CRC12 error Calibration requirement of GC data violated GC 
110 A 32-7 v.d.Waals Alrm Van der Waals iteration error Vn+GC 
157 A 39-8 Qp failure Current-proportional flow failure Vb+Vn 
164 A(R) 42-1 RTC defect Time chip is defective Vb+Vn 
165 A 43-2 Totalizer defect Totalizer defect Vb+Vn 
195 A 48-0 CAN timeout CAN-bus timeout Vb+Vn+P+T 

200 A 48-5 S-coefficient error Primary value for status coefficient calculation 
missing Vn 

203 A 50-0 T<>GERG lim. Temperature beyond GERG limits Vn+T 
204 A 50-1 P<>GERG-lim. Pressure beyond GERG limits Vn+P 
205 A 50-2 Dv<>GERG lim. Density ratio beyond GERG limits Vn+GC 
206 A 50-3 CO2<>GERG lim. Carbon dioxide beyond GERG limits Vn+GC 
207 A 50-4 N2<>GERG lim. Nitrogen beyond GERG limits Vn+GC 
208 A 50-5 Ho<>GERG lim. Calorific value beyond GERG limits Vn+GC 
209 A 50-6 H2<>GERG lim. Hydrogen beyond GERG limits Vn+GC 

210 A 50-8 GERG IterMax Maximum permissible GERG iterations ex-
ceeded Vn 

211 A 51-0 T<>AGA limit Temperature beyond AGA limits Vn+T 
212 A 51-1 P<>AGA limit Pressure beyond AGA limits Vn+P 
213 A 51-2 Dv<>AGA limit Density ratio beyond AGA limits Vn+GC 
214 A 51-3 CO2<>AGA limit Carbon dioxide beyond AGA limits Vn+GC 
215 A 51-4 N2<>AGA limit Nitrogen beyond AGA limits Vn+GC 
216 A 51-5 Ho<>AGA limit Calorific value beyond AGA limits Vn+GC 
217 A 51-6 H2<>AGA limit Hydrogen beyond AGA limits Vn+GC 
218 A 51-7 AGA algorithm. AGANX algorithmic error panic Vn 
219 A 51-8 AGA Pi,Tau AGA intermediate transm. Pi,Tau beyond limits Vn+P+T 
220 A 51-9 Support point prob- Error in the support point calculation Vn 
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lem 
227 A 52-6 impermissible Impermissible operating mode Vb+Vn 
248 A(R) 56-0 Channel 1 error Channel 1 pulse count implausible Vb+Vn 
249 A(R) 56-1 Channel 2 error Channel 2 pulse count implausible Vb+Vn 
250 A 56-2 TB/TN combi. TB/TN combination impermissible Vn 
256 A(R) 56-8 Channel 3 error Channel 3 pulse count implausible Vb+Vn 
257 A(R) 56-9 Channel 4 error Channel 4 pulse count implausible Vb+Vn 
323 A 65-6 Rn fail. 2EW Second input value standard density failure Vn+GC 
365 A(R) 71-4 NMA ADC Namur module A analog converter Vn+P+T 
366 A(R) 71-5 NMA overload Namur module A overload Vn+P+T 
367 A(R) 71-6 NMA Lb PT100 Namur module A PT100 wire break Vn+T 

368 A(R) 71-7 NMA Lb meas. ch. Namur module A measuring channel wire 
break Vb+Vn 

369 A(R) 71-8 NMA Lb comp. ch. Namur module A comparison channel wire 
break Vb+Vn 

371 A(R) 72-0 NMB ADC Namur module B analog converter Vn+P+T 
372 A(R) 72-1 NMB overload Namur module B overload Vn+P+T 
373 A(R) 72-2 NMB Lb PT100 Namur module B PT100 wire break Vn+T 

374 A(R) 72-3 NMB Lb meas. ch. Namur module B measuring channel wire 
break Vb+Vn 

375 A(R) 72-4 NMB Lb comp. ch. Namur module B comparison channel wire 
break Vb+Vn 

401 A 77-0 DP1 (I<3mA) Delta-P cell 1 current less than 3 mA Vb+Vn+dP 
402 A 77-1 DP2 (I<3mA) Delta-P cell 2 current less than 3 mA Vb+Vn+dP 
403 A 77-2 DP3 (I<3mA) Delta-P cell 3 current less than 3 mA Vb+Vn+dP 
404 A 77-3 Beta impermissible Impermissible orifice plate/pipe ratio Vn+dP 
405 A 77-4 DP1 failure Delta-P cell 1 failure Vb+Vn+dP 
406 A 77-5 DP2 failure Delta-P cell 2 failure Vb+Vn+dP 
407 A 77-6 DP3 failure Delta-P cell 3 failure Vb+Vn+dP 
408 A 77-7 DP>max. Delta-P above maximum Vn+dP 
413 A 78-2 GQM list GQM list is incorrect GC 
414 A 78-3 MGC unknown Main GC unknown identification GC 
415 A 78-4 CGC unknown Comparison GC unknown identification GC 
416 A 78-5 MGC CRC12 Main GC CRC12 implausible GC 
417 A 78-6 CGC CRC12 Comparison GC CRC12 implausible GC 
430 A 80-0 dkvk>max. Max. deviation in operating point exceeded Vn 
431 A 80-1 IGM substitute value Invalid substitute value used for IGM Vb+Vn 
432 A 80-2 Pathfail>perm. Number of failed paths too high Vb+Vn 
434 A 80-4 ETA failure Viscosity failure Vn+dP 
435 A 80-5 ETA<Alarm-LL Viscosity below lower alarm limit value Vn+dP 
436 A 80-6 ETA>Alarm-UL Viscosity above upper alarm limit value Vn+dP 
440 A 81-0 ETA-jump Viscosity gradient above upper maximum Vn+dP 
466 A 83-6 HFX pulse failure Measuring channel (HFX) pulse count failure Vb+Vn 
467 A 83-7 HFY pulse failure Comparison channel (HFY) pulse count failure Vb+Vn 
468 A 84-0 Kappa failure Isentropic exponent failure Vn+dP 

469 A 84-1 Kappa<Alarm-LL Isentropic exponent below lower alarm limit 
value Vn+dP 

470 A 84-2 Kappa>Alarm-UL Isentropic exponent above upper alarm limit 
value Vn+dP 

474 A 84-6 Kappa jump Isentropic exponent gradient above upper 
maximum Vn+dP 
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501 A 89-0 JTC failure Joule Thomson coef. Viscosity Vn+T+dP 

502 A 89-1 JTC<Alarm-LL Joule Thomson coef. below lower alarm limit 
value Vn+T+dP 

503 A 89-2 JTC>Alarm-UL Joule Thomson coef. above upper alarm limit 
value Vn+T+dP 

507 A 89-6 JTC-jump Joule Thomson coef. gradient above maximum Vn+T+dP 
527 A 91-8 GC components GC components for full analysis bad Vn+GC 
543 A 93-5 DZU alarm DZU sensor signals alarm Vb+Vn 
544 A 93-6 DZU timeout DZU sensor communication error Vb+Vn 
556 A(R) 95-0 Math problem Mathematical error Vb+Vn 
557 A 95-1 Code corrupt Corrupt code detected Vb+Vn 

558 A 95-2 Alarm vol. trans. activated. Contact volume transmitter indicates 
alarm Vb+Vn 

566 A 96-0 DR failure Density ratio failure GC 
567 A 96-1 DR<Alarm-LL Density ratio below lower alarm limit value GC 
568 A 96-2 DR>Alarm-UL Density ratio above upper alarm limit value GC 
569 A 96-3 DR jump Density ratio gradient above upper maximum GC 
573 A 96-7 Ho GC timeout Calorific value sensor communication error GC 
574 A 96-8 Rn GC timeout Nominal density sensor communication error GC 
575 A 96-9 DR GC timeout Density ratio sensor communication error GC 
576 A 97-0 CO2 GC timeout CO2 sensor communication error GC 
577 A 97-1 N2 GC timeout N2 sensor communication error GC 
578 A 97-2 H2 GC timeout H2 sensor communication error GC 
579 A 97-3 Ho GC alarm GC reports calorific value failure Vn+GC 
580 A 97-4 Rn GC alarm GC reports nominal density failure Vn+GC 
581 A 97-5 DR GC alarm GC reports density ratio failure Vn+GC 
582 A 97-6 CO2 GC alarm GC reports carbon dioxide failure Vn+GC 
583 A 97-7 N2 GC alarm GC reports nitrogen failure Vn+GC 
584 A 97-8 H2 GC alarm GC reports hydrogen failure Vn+GC 
585 A 97-9 Beattie alarm Beattie&Bridgeman iteration error Vn 
586 A 98-0 CH4 failure Methane failure GC 
587 A 98-1 CH4<LL alarm Methane below lower alarm limit value GC 
588 A 98-2 CH4>UL alarm Methane above upper alarm limit value GC 
589 A 98-3 CH4-jump Methane gradient above upper maximum GC 
593 A 98-7 Comp.standardization Error in standardization of gas components Vn+GC 
596 A 99-2 CH4 GC timeout Methane sensor not reporting GC 
597 A 99-3 CH4 GC alarm GC reports methane failure GC 
599 A 99-5 VOS corr. error Error in VOS correction calculation Vn 
601 A 99-7 AGA8 alarm AGA 8 algorithmic error Vn 
602 A 99-8 AGA8 92DC Alrm AGA 8 92DC algorithmic error Vn 
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.J.2.2 Modbus EGO 
This is a special interface for Erdgas Ostschweiz. EGO-specific Modbus registers 
are: 
 

Register  Data type  Column  Group  Value Value 
 Bytes  Access  Line  Description (Display) (Modbus) 

2000 4 unsigned integer 32-bit R IP 1 EGO-Modbus Vn totalizer 4044123 m3 00 3D B5 5B  
2002 4 unsigned integer 32-bit R IP 2 EGO-Modbus Vb totalizer 114962 m3 00 01 C1 12  
2004 4 unsigned integer 32-bit R IP 3 EGO-Modbus Energy totalizer 57809 MWh 00 00 E1 D1  
2006 4 unsigned integer 32-bit R IP 4 EGO-Modbus Vn dist. totalizer 675679 m3 00 0A 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 00 00 1B DC  
2012 4 float IEEE 754 R IP 7 EGO-Modbus Vn flow rate 6779.9 m3/h 45 D3 DF 5A  
2014 4 float IEEE 754 R IP 8 EGO-Modbus Vb flow rate 151.0 m3/h 43 17 06 FA  
2016 4 float IEEE 754 R IP 9 EGO-Modbus Energy flow rate 81359.0 kW 47 9E E7 84  
2018 4 float IEEE 754 R/W IP 10 EGO-Modbus Standard density 0.80 kg/m3 3F 4C CC CD  
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-% 3F 82 9C BC  
2026 4 float IEEE 754 R IP 14 EGO-Modbus Operating density 35.9 kg/m3 42 0F 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 41 20 00 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. 
• 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, kWh, m3/h, kW, kg/m3, mol.%, bar, degrees Cel.). 
• Meaning of the alarm status in register 2032: 

 0  No alarm 
 1  Hardware fault(s) of the corrector 
 2  Hardware fault(s) of pulse detection 
 3  Limit fault(s) of volume measurements 

4 Hardware /limit fault(s) of other transmitters 
 5  GERG limit violation 
 6  Other alarms 
 7…9  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-
gister Bytes Data type Ac-

cess 
Col-
umn Line Group Description Value (Dis-

play) 
Value (Mod-

bus) 

9000 4 float IEEE 754 R AB 1 Absolute pres-
sure 

Measurement 
variable 25.000 bar 41 C8 00 00  

9002 4 float IEEE 754 R AC 1 Gas tempera-
ture 

Measurement 
variable 16.421568 °C 41 83 5F 5F  

9004 4 float IEEE 754 R HF 1 Operating flow 
corr. 

Measurement 
variable 310.267 m3/h 43 9B 22 29  

9006 4 float IEEE 754 R HD 1 Standard vol-
ume flow 

Measurement 
variable 7718.06 m3/h 45 F1 30 79  

9008 4 float IEEE 754 R AD 1 Calorific value Measurement 
variable 

12.000 
kWh/m3 41 40 00 00  

9010 4 float IEEE 754 R AE 1 Standard densi-
ty 

Measurement 
variable 0.8880 kg/m3 3F 63 53 F8  

9012 4 unsigned inte-
ger 32-bit R LB 4 Totalizer AM1 Energy 126843 MWh 00 01 EF 7B  

9014 4 unsigned inte-
ger 32-bit R LB 7 Totalizer AM1 Op.vol. corr. 447724 m3 00 06 D4 EC  

9016 4 unsigned inte-
ger 32-bit R LB 1 Totalizer AM1 Standard vol-

ume 9803707 m3 00 95 97 BB  

9018 4 unsigned inte-
ger 32-bit R LC 4 Disturbance 

totalizer AM1 Energy 21422 MWh 00 00 53 AE  

9020 4 unsigned inte-
ger 32-bit R LC 7 Disturbance 

totalizer AM1 Op.vol. corr. 92001 m3 00 01 67 61  

9022 4 unsigned inte-
ger 32-bit R LC 1 Disturbance 

totalizer AM1 
Standard vol-
ume 1869267 m3 00 1C 85 D3  

9024 4 signed integer 
32-bit R FG 10 Hardware test Alarm LED On 00 00 00 01  

       Options: Off = 0 
        On = 1 
        blinking = 2 

9026 4 signed integer 
32-bit R FG 9 Hardware test Warning LED Off 00 00 00 00  

       Options: Off = 0 
        On = 1 
        blinking = 2 

9028 2 unsigned inte-
ger 16-bit R YES 28 Error messages Bits for regula-

tion 0000 hex 00 00  

9029 2 unsigned inte-
ger 16-bit R KB 10 Time output Modbus year 2010 07 DA  

9030 2 unsigned inte-
ger 16-bit R KB 11 Time output Modbus month 6 00 06  
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9031 2 unsigned inte-
ger 16-bit R KB 12 Time output Modbus day 24 00 18  

9032 2 unsigned inte-
ger 16-bit R KB 13 Time output Modbus hour 13 00 0D  

9033 2 unsigned inte-
ger 16-bit R KB 14 Time output Modbus minute 30 00 1E  

9034 2 unsigned inte-
ger 16-bit R KB 15 Time output Modbus second 49 00 31  

9500 4 float IEEE 754 R/W IJ 3 Imp. GC Mod-
bus main Calorific value 12.000 

kWh/m3 41 40 00 00  

9502 4 float IEEE 754 R/W IJ 5 Imp. GC Mod-
bus main 

Standard densi-
ty 0.8880 kg/m3 3F 63 53 F8  

9504 4 float IEEE 754 R/W IJ 6 Imp. GC Mod-
bus main CO2 1.00000 mol-

% 3F 80 00 00  

9506 2 unsigned inte-
ger 16-bit R/W KC 60 Time entry Modb.Sync 

year 2010 07 DA  

9507 2 unsigned inte-
ger 16-bit R/W KC 61 Time entry Modb.Sync 

month 6 00 06  

9508 2 unsigned inte-
ger 16-bit R/W KC 62 Time entry Modb.Sync day 14 00 0E  

9509 2 unsigned inte-
ger 16-bit R/W KC 63 Time entry Modb.Sync 

hour 11 00 0B  

9510 2 unsigned inte-
ger 16-bit R/W KC 64 Time entry Modb.Sync 

minute 55 00 37  

9511 2 unsigned inte-
ger 16-bit R/W KC 65 Time entry Modb.Sync 

second 12 00 0C  

9512 2 unsigned inte-
ger 16-bit R/W KC 66 Time entry Modb.Sync.trig

ger 0 00 00  

 
 
Example of the special configuration 

IB Serial interfaces 

B 7 Baud rate COM3   

B 8 B/P/S COM3   

B 9 COM3 Operating mode   

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   

 

38400

8N1

Modbus-RTU

0

201

0

0

0

Transgas
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AD Superior calorific value 

E § 3 Oper. mode   

AE Standard density 

E § 3 Oper. mode   

BA Component mode 

E § 1 CO2 oper. mode   

KC External time signal 

T 1 Sync mode input   

T 2 Time sync. tolerance  s 

E § 3 Time sync. rule   

 
 
Notices 
• Time and data of the computer are synchronized by the bus coupler in  

30-second intervals only. 
• 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 / III.MODBUS /2.Register Werne-Projekt. 
 
 
 
  

Modbus

Modbus

Modbus

Modbus

0

always
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K) Cross-references to coordinates 
All menus and coordinates are listed below. A corresponding cross-reference to 
the menus and coordinates listed in the preceding text is provided. 
 
 
 
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 
 
AI Temperature for VOS correction 
See chapter 7.2.7 AI 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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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 
 
BI 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 
 
CI 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 AGA8 gross method 
See chapter 7.3.3 CC Calculation of K coefficient. 
 
CM Conversion factor comparison 
See chapter 7.3.3 CC Calculation of K coefficient 
 
CN C6+ -Distribution 
See chapter 7.3.8 CN C6+ -Distribution 
 
CO Peng-Robinson 
See chapter 7.3.3 CC Calculation of K coefficient 
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K.4 D Calculation values 
DA Calculations in accordance to ISO 6976 
See chapter 7.4.1 DA Calculations according to ISO 6976 
 
DB calculation according to AGA 10 / Helmholtz ISO20765-1:2005 
See chapter 7.4.2 DB Calculation according to AGA10/Helmholtz ISO20765-
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 
 
EI Configuration 
See chapter 3.1.2 Configuration of connections 
 
EJ Identification of software  
See chapter 1.5.4 Signature, software and hardware data 
 
EK Identification of hardware 
See chapter 1.5.4 Signature, software and hardware data 
 
EL Description site 
See chapter 2.4 Basic settings 
 
EM Erasing procedures 
See chapter 2.5.6 Archive 
 
ER Signature 
See chapter 1.5.4 Signature, software and hardware data 
 
ES Parameter change 
See chapter 2.4 Basic settings 
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K.6 F Test 
FA Control panel 
See chapter .A.5.1 FA Control panel 
 
FB On-the-fly calibration 
See chapter .A.5.2 FB On-the-fly calibration 
 
FC Freeze 
See chapter .A.5.3 FC Freeze 
 
FD Computing cycle 
See chapter .A.5.4 FD Corrector cycle 
 
FE Calibration unit standard density / gross calorific vakue 
See chapter 7.5.3 FE Calibration unit standard density / gross calorific value 
 
FF Function test under running conditions 
See chapter .A.5.5 FF Function test under running conditions 
 
FG Hardware test 
See chapter .A.5.6 FG Hardware test 
 
FJ File system 
See chapter .A.5.7 FJ File system 
 
FK Boole functions 
See chapter .A.5.8 FK Boole function 
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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 I 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 
 
II Modbus superblock 
See chapter 4.3.1 Concept 
 
IJ Imported main gas quality via modbus 
See chapter 7.6.2 IJ Imp. GC Modbus main 
 
IK Imported backup gas quality via modbus 
See chapter 7.6.3 IK Imp. GC Modbus ref 
 
IL GC1 Modbus master 
See chapter 7.6.4 IL Modbus Master 
 
IM GC2 Modbus master 
See chapter 7.6.5 IM Modbus Master 
 
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 
 
LO Digital totalizer transmission, ultrasonic flow meter 
See chapter 6.3.18 LO Digital totalizer transmission 
 
LP Seting totalizers 
See chapter  2.5.1.4 Counters and  
 2.5.1.5 Customer-specific counters (customer counters) 
 
LQ Monthly quantities 
See chapter 8.1.1 LS Hourly quantities 
 
LS Hourly quantities 
See chapter 8.1.1 LS Hourly quantities 
 
LT Daily quantities 
See chapter 8.1.1 LS Hourly quantities 
 
LU Quantity weighted average values 
See chapter 7.2.3 LU Quantity weighted average values 
 
LV Customer specific totalizer set A 
See chapter  2.5.1.4 Counters and  
 2.5.1.5 Customer-specific counters (customer counters) 
 
LW Customer specific totalizer set B 
See chapter  2.5.1.4 Counters and  
 2.5.1.5 Customer-specific counters (customer counters) 
 
LX Customer specific totalizer setting 
See chapter  2.5.1.4 Counters and  
 2.5.1.5 Customer-specific counters (customer counters) 
 
LZ Counter increment values of current flow computer cycle 
Displaying menu only. 
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K.13 M Outputs 
MA Overview 
See chapter 3.1.10 MA Input / output function key 
 
MB Current output 1 
See chapter 3.1.17 MB Current output 1 
 
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 Exi 
 
NX Current input 12 Exi 
See chapter 3.1.15 NU Current input 9 Exi 
 
NY Resistance measurement 3 
See chapter 3.1.16 NY Resistance measuremnt 3 
 
NZ Resistance measurement 4 
See chapter 3.1.16 NY Resistance measuremnt 3  
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K.15 O Miscellaneous 
OA DSfG archive 
See chapter .C.1.1 OA DSfG archive 
 
OB Gauge pressure 
See chapter 5.2 Pressure transducer 
 
OC Function 
See chapter .C.1.2 OC Function 
 
OD Input values 
See chapter .C.1.3 OD Input values 
 
OE Miscellaneous 
See chapter .C.1.4 OE Miscellaneous 
 
OF Extra analog value 1 
See chapter 5.4 Special measurements 
 
OG Extra analog value 2 
See chapter 5.4 Special measurements 
 
OH Extra analog value 3 
See chapter 5.4 Special measurements 
 
OI 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 U IGM 
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 
 
UI IGM ID display IGM 4 
See chapter 6.3.7 UF ID display IGM 1 
 
UJ Path 1 
See chapter 6.3.8 UJ Path 1 
 
UK Path 2 
See chapter 6.3.8 UJ Path 1 
 
UL Path 3 
See chapter 6.3.8 UJ Path 1 
 
UM Path 4 
See chapter 6.3.8 UJ Path 1 
 
UN Path 5 
See chapter 6.3.8 UJ Path 1 
 
UO Path 6 
See chapter 6.3.8 UJ Path 1 
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UP Path 7 
See chapter 6.3.8 UJ Path 1 
 
UQ Path 8 
See chapter 6.3.8 UJ Path 1 
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K.20 V F instance 
VA Current velocity of gas 
See chapter 6.3.9 VA Current velocity of gas 
 
VB Speed of sound 
See chapter 6.3.10 VB Speed of sound 
 
VC Ultrasonic profile of velocity 
See chapter 6.3.11 VC Ultrasonic profile 
 
VD Average values 
See chapter 6.3.12 VD Volume flow 
 
VE Messages 
See chapter 6.3.13 VE Messages 
 
VF Signal acceptance 
See chapter 6.3.14 VF Signal acceptance 
 
VG Signal-to-noise ratio 
See chapter 6.3.15 VG Signal-to-noise ratio 
 
VH Automatic gain control 
See chapter 6.3.16 VH Automatic gain control 
 
VI Hourly mean velocity of gas 
See chapter 6.3.17 VI Gas speed hourly mean value 
 
VJ Register expressions 
See chapter 6.4.7 Protocol type in menu VJ Register plots 
 
VK Modbus master USM 
See chapter 6.4.9 Configuration VK Modbus according to Instance F 
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Certificates 
 

- PTB type approval certificate for calorific value flow computer 
- PTB type approval certificate for load registration device 
- PTB type approval certificate for effective pressure meter 
- PTB type approval certificate for status flow computer 
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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-Straße 5 
35510 Butzbach, Germany 
Phone: +49 (0) 6033 897 – 0 
Fax: +49 (0) 6033 897 – 130 
Email: service@rmg.com 


