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1 INTRODUCTION

1 Introduction

1.1 Basic device description

The Gas-volume conversion device EC 600 (hereinafter only “the device”) is a measuring instrument
designed for the conversion of the gas volume measure at measurement conditions to volume at
base conditions.

The information on the gas volume passing through is measured using the impulse outputs of the
gas meter. The gas temperature and pressure are measured by integrated converters. The device
calculates the ratio of compressibility factors of gas using standard methods or a constant value is —
used.

The device has been constructed and approved pursuant to the EN 12405-1 standard as a
conversion device type 1 (compact system) and can be supplied as a T, PT, or PTZ conversion
device.

From safety point of view device is constructed according to EN 60079-11 like intrinsic safe.

It is manufactured and supplied in compliance with the following European Parliament directives:

1994/9/EC Equipment and protective systems for use in potentially explosive
atmospheres

2004/108/EC Electromagnetic compatibility

2004/22/EC Directive on measuring instruments

Device is put onto market and into usage according to above mentioned standards and is marked
with CE mark.

The device is built in a casing with sturdy plastic with IP66 protection. It is equipped with a graphic
display and a 6-button keypad. Furthermore, it has impulse inputs for the connection of a gas meter
with LF or HF impulse output and binary inputs. Device with FW version 4.xx and higher is suitable
for connection via encoder NAMUR. The binary inputs can work as check inputs to check the
connection with a gas meter or can have a different function, e.g. monitoring the conditions of
safety snap locks, doors, etc. The device has 4 available outputs. These can be configured as
impulse or binary outputs, or as data outputs for the CL-1 module. When using this module, an
analogue current output can be realized.

The device is powered by a lithium battery. The life cycle of the battery is 6 years in the defined
work mode. In the case of a battery power supply, one can also use the impulse outputs. An
external power supply source can be used in applications with higher demands.

The device has a data archive of the measured values with an adjustable structure and storing
period. The binary archive stores changes on the binary inputs and the occurrence of the monitored
events (limits, etc.) Error conditions are stored in a status archive. It is possible to program the
storing of important quantities and calculations and storage of some statistical values in the daily
and monthly archive. The archive has settings for service and metrology; in case of changes of
settings, the acts influencing the device parameters are recorded. The other logs are available as
well, see more in 7.3.

For communication with its superior system, the device has a serial interface RS-232 and RS-485.
Various communication protocols installed in the device allow easier connection to the SCADA

Manual EC 600 - ENO1a - 2017-11



1 INTRODUCTION

systems. The device cooperates with common phone, radio, GSM, and GPRS modems, and in case
of an alarm condition, it can initiate the connection.

The device can be enhanced by one non-metrology converter for measuring pressure or
temperature. This enhancement can be performed without breaking the official mark on an already
installed device.

Basic configuration of the device offers following inputs and outputs:

2 - analogue input (pressure P - metrologic channel)

— - analogue input (temperature T - metrologic channel)

- 4x digital input DI1 to DI4 (binary, pulse); input DI1 can be used for connecting encoder NAMUR

- 4xdigital output DO 1 to DO4 (binary, pulse, analogue)

- communication channel RS485/RS232 for communication with superordinate system

- input of external power supply

- option: connection of one digital pressure or temperature transmitter EDTxx (as no-metrologic)
to internal bus by help expansion board KP 065 08. This enhancement can be accomplished by
end user on already installed device without breaching of the metrological seal.

The device can be configured using the supplied SW [22] for PCs. This SW also allows the readout,

display and archive of both the immediate measured values as well as the contents of the internal
device archives.

1.2 Used symbols and definitions

Symbol Meaning Unit
AGA8-G1 Calculation method of gas compressibility factor
AGA8-G2 Calculation method of gas compressibility factor
AGA8-92DC Calculation method of gas compressibility factor
AGA NX-19 mod Calculation method of gas compressibility factor
ASC Accredited Service Center
BTS Base Transceiver Station
CL 1 Module for realization of product output 4-20mA
CRC Checksum - used for data protection
CTR Communication protocol
DATCOM-Kx Some of the products of series DATCOM-K (DATCOM-K1, DATCOM-

K2, DATCOM-K3, DATCOM-K3 /A, DATCOM-K4, DATCOM-K4 /A)

DLMS Communication protocol
DC Direct Current voltage
dE addition (difference) of energy M)
dv addition (difference) of primary volume Vm or V¢ m3
dVp addition (difference) of base volume ms3
dVc addition (difference) of corrected primary volume m3
dVm addition (difference) of primary volume m3
E Energy M)
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Es Estimated value of energy M)

EDTxx Digital pressure or temperature transducer EDT 23 or EDT 34

EMC Electromagnetic compatibility and resistance

EMI Electromagnetic radiation

firmware, FW Software equipment loaded in the device

GOST NX-19 Method of gas compressibility calculation (related with AGA NX- GOST NX-
19 mod) according to VNIMS directive (valid at temperature range - | 19
23°C to +60°C)

Hs Combustion heat MJ/m3

IS intrinsic safety, intrinsically safe

JBZ-0x Some of the JBZ-01, JBZ-02, JBZ-02 /A products

Modbus Communication protocol designed by Modicon [15]

M900 Specific communication protocol

SGERG-88 Calculation method of gas compressibility factor

SNAM Communication protocol

SW Software for PC

C Conversion factor -

K Ratio of compressibility factors (Z/Zy) -

Kp Gas meter constant (number of impulses per 1 m3) imp/m3

N Number of input impulses from gas meter imp

P Absolute pressure at measurement conditions kPa

Pb Absolute pressure at base conditions kPa

Qm Flowrate at measurement conditions (further primary flowrate) m3/h

Qp Flowrate at base conditions m3/h

T Absolute temperature at measurement conditions (T=t+ 273.15) | K

T Gas temperature °C

To Absolute temperature at base conditions K

V Volume Vm or V¢

Vm Volume at measurement conditions (further primary volume) ms3

Ve Corrected volume at measurement conditions (volume corrected ms3
based on correction curve of gas meter)

Vb Volume at base conditions (hereinafter also the standardized m3
volume)

Vbs Error volume at base conditions (hereinafter also the error m3
standardized volume)

Vs Error volume at measurement conditions (hereinafter also the error | m3
operational volume)

V4 Difference of primary volume m3

Vpd Difference of base volume m3

\Y%i Tariff pulse counter of primary volume

Vit Tariff pulse counter of base volume

VA Compression gas factor at measurement conditions

Zy Compression gas factor at base conditions

2017-11
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1.3 Function principle

1.3.1 Conversion using equation of state

The device obtains data on the gas flowing through via impulses (N) from an LF or HF sensor
located in the gas meter. The volume at the measuring conditions (V) is calculated from the number
of impulses (N) and gas meter constant (kp).
The device obtains other data on the gas flowing through from the temperature and pressure
converters - gas temperature (t) and absolute pressure at measuring conditions (p). This data is
used to calculate the conversion factor (C) which is influenced also by these other factors: Absolute
_ temperature at base conditions (Tb), absolute pressure at base conditions (pp) and compressible
factor of the gas at base conditions (Zb).

Volume at measuring conditions (operational volume):

Ratio of compressibility factor:
K- —
Conversion factor:
c- P . To N
Pb (t+273.15) K

Volume at base conditions (standardized volume):
Vb=V *C

Gas compressibility factor expresses the deviation of properties of natural gas from the properties of
an ideal gas. By setting the parameters, it is possible to choose a specific method for calculation of
the compressibility factor pursuant to the standard (AGA NX-19 mod, AGA8-G1, AGA8-G2, SGERG-88
or AGA8-92DC). A constant compressibility value can be used for other gases besides natural gas. If
the pressure or temperature value gets out of the limits of validity of the chosen standard for
calculation of compressibility, the device calculates using a default compressibility value.

The device calculates the gas flow from the impulse frequency on the input in real time using
mathematical filtration from the input signal.

Operational flow:

Q=AV / At [m3/h]
Where:
AV:  increment of operational volume
At: time between the impulses with an accuracy of one hundredth of a second

The value of the immediate flow displayed on the converter display is updated every 10 seconds.
Standardized flow:

Qp=C * AV / At [m3/h]
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1.3.2 Error values of volumes at measuring conditions and volumes at base
conditions

For calculation during error conditions (i.e. in case of a converter error, deviation of the quantity
value from the working range, or device error), the device has counters of the error volume at
measuring conditions (Vs) and error volume at base conditions (Vps). These counters are
interconnected with the pertinent counters of volume at normal conditions.

A detailed description of device behaviour during normal and error conditions is found in Article 4.4.

1.3.3 Volume correction at measurement conditions -

The device enables to compensate gas meter error according to a predefined correction curve from
gas meter test certificate. This function and parameters V¢ can be activated only by the
manufacturer or by an accredited service to ensure that the used gas meter correction curve in S
dependence on flow rate Qn is valid within working conditions.

Error of measurement is corrected by usage of function f(Qm). For corrected volume is:

Vc = Vm X f(Qm)
Where:
Ve Corrected volume at measurement conditions
Vm Primary volume
Qm Primary flow rate

Linear interpolation method is used for getting values between calibration points. A file with
correction values is to be inserted into the device with the help of service programme 20.3.
Information about insertion of the correction curve into device is logged in the setup archive.
The principle of volume calculation are seen on Fig. 1.

Condition for usage of volume correction.

1. Correction is used only in case that the gas meter transmits at least 10 pulses per second
resulting in usage only HF sensors.

2. Under Qmin a correction is not applied and over Qmax the value of correction coefficient given
for Qmax will be used.

1.3.4 Conversion of volume on energy

The device enables to calculate consumed quantity of gas directly in energy form.
This conversion uses value of combustion heat Hs. The calculation is made with adding of
differences dVp (and dVbs) multiplied by the actual value of combustion heat Hs.

dE=Hs X dVb, dEs=Hs X dVbs

Two other counters (energy counter E and estimated energy counter Es) are dedicated for
measurement in configurable energy units: M), kWh, Btu.
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1 INTRODUCTION

1. Basic measurement of primary volume

N = number of pulses dVim = N / gas meter

during measurement > > = +
g mea constant (kp) Vm = dVm + Vim(old)
period
Volume at measuring
conditions
6 2. Application of gas meter correction
— \ 4
- Cf= f(Q) > dVc = Cf x dVm »> Ve =dVc + Vc(old)
Gas meter correction curve Base volume corrected
dV =dVc
or
dV =dVm
3. Volume correction under standard condition
temperature
Z=1(Pt) l pressure
v v v
C=(P/Pp)x(To/T)x
> = > Vb =dVp +V
(Zo/2) dVp =C xdV b = dVb + Vb(old)
Conversion factor Volume at base conditions
4. Conversion of standard volume onto energy
\4
Hs = f(p,t) > dE = Hs x dVp > E = dE + E(olq)
Combustion heat energy
Legend
C conversion factor T absolute temperature at measurement conditions
Cf gas meter volume correction To absolute temperature at base conditions
dE energy addition \ volume Vm or V¢
dv addition dVm or dV¢ Vp volume at base conditions (standardized volume)
dVp addition base volume Vbold) | standard volume at the end of previous measurement period
dVe addition corrected primary value Ve corrected volume at measurement conditions
dVm addition primary value Veiold) | corrected volume at the end of previous measurement period
E energy Vi volume at measurement conditions (primary volume)
E(olg) energy at the end of previous measurement period Vm(old) | primary volume at the end of previous measurement period
Hs combustion heat VA gas compressibility factor at measurement conditions
P absolute pressure of gas Zp gas compressibility factor at base conditions
Po absolute pressure at base conditions

Fig. 1: Volume and energy calculations - Scheme
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Note:
No conversion of absolute counter value (E or Es) is accomplished after change of units. Any
following increases are added already respecting new units.

The principle diagram of energy calculation is shown by Fig. 1

Combustion heat Hs —
To get correct conversion it is necessary to enter the correct value of combustion heat and relative 7
conditions. Then the device will make a new conversion of relative temperature for defined relative
conditions and the final value will be used for energy calculation. In case of AGA8-92DC method
combustion heat is not entered but calculated directly from gas composition according to EN ISO 6976.
For the other methods value Hs (MJ/m3) must be entered manually and always under those relative -
conditions:

Combustion temperature / temperature of gas = 25°C / 0°C

1.4 Device dimensions

Fig. 2: Device dimensions
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2 Device technical description

2.1 Device architecture

The device’s electronics are laid out on three basic boards.

The bottom part of the casing contains the board of inputs and outputs containing the battery and

back-up battery and terminal box for connecting the pressure and temperature sensors and any

device inputs and outputs. The connections related to the metrology function of the converter are

protected by covers which are secured with official mark.

— Optionally, the input board can have an extension board for connecting an additional digital
pressure (EDT 23 type) or temperature (EDT 34 type) converter. This additional digital converter

- communicates with the converter using the protocol Modbus RTU interface RS-485.

The lid of the housing contains a processor board which is protected by a cover and secured by an

official mark. The board cover has an opening for access to the service switch. The service switch
can be use to enable/disable the setting of the device parameters using a service SW.

Fig. 3: Main parts of the device
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2 DEVICE TECHNICAL DESCRIPTION

2.2 Device power supply

2.2.1 Supply battery

The device is powered by a built-in battery (lithium) with a voltage rating of 3.6 V. The life cycle of
the battery depends especially on the configuration of the device, the frequency of communication,
and the time the display is on. The consumed capacity is calculated during the device’s activity and
the capacity decrement is recorded in its memory. The device will issue an alert to replace the
battery 90 days before the expected discharge (error messages E9 - see Table 8.

Defined mode with life cycle of the supply battery of more than 5 years:

e Archiving period of the data archive 1 hr
e Communication with device 2 min/day
e Showing on the display 2 min/day

e Period of input impulses <10 Hz

e Measuring period 15's

e Surrounding temperature 25°C

If the device is operated with higher consumption than in the defined mode, it is necessary to count
on a more frequent replacement of the battery or use a network power source.

2.2.2 Replacement of supply battery

Replacement of the battery is allowed also in the hazardous zone but only with the
recommended type of battery.

It is suitable to disconnect the discharged battery as soon as possible. While the battery is being
replaced, the device does not measure pressure or temperature, but counts the incoming If
impulses (but does not convert the number of pulses, this will be performed only when the supply
battery is connected again) and ensures that the real-time clock is running. The data stored in the
device archives and parameter settings will remain preserved.

Due to correct calculation of remaining battery capacity after replacement it is mandatory to
reset this information with service SW tool [22].

Discharged batteries belong to the hazardous waste category. According to OEEZ (2002/96/ES)
directives and other internal directives battery must not be disposed together with household
waste. Withdrawing duty is applied over discharged battery.
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2.2.3 Back-up battery

The battery ensures the back-up of important functions in case of discharge or replacement of the
supply battery. The back-up battery can be replaced in an accredited service center after the
official and security mark is broken (replacement can not be performed in a potentially explosive
atmosphere). It is necessary to use the same type of battery. Only the recommended type of
battery may be used.

10 Defined mode for life cycle of back-up battery of 10 years

o Storage, temperature 25°C
N o Backed-up inputs (DI1 - DI4) not connected or connected contacts disconnected
e Does not depend on the presence of the supply battery

Defined mode for life cycle of back-up battery of 4 years

o Backed-up inputs (DI1 - DI4) short-circuited
o Without supply battery

Self-discharging of batteries

The back-up and supply batteries are lithium. Their capacity drops due to self-discharging. The
recommended time frame for their replacement is 10 years, even if the battery was never
connected.

2.2.4 External power supply

Usage of external power supply is necessary in case of appliance of:
- NAMUR HF pulse input

— Binary output

- NAMUR encoder

External power supply is recommended in case of increased current consumption regimes like:
- frequent communications (more than once a day),
- frequent LCD displays

An approved intrinsically-safe source must be used for the external power supply. In case a NAMUR
type sensor is not connected to the device, one can use the built-in sources of the communication
modules DATCOM-Kx or sources JBZ-01, JBZ-02.

If the NAMUR sensor is connected to the device, one must always use an external power source
JBZ-01 or JBZ-02.
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Fig. 4: Examples of external power supply

2.3 Security marks

Security marks located on the device indicate the technical condition of the device regarding
unauthorized handling.
Security mark of the manufacturer (metrology mark)

- its design is stipulated by the Approval certificate on the quality management system for
production, output control, and testing pursuant to Enclosure no. 2, procedure D, ND no.
464/2005 Coll., issued by the Notified person no. 1383. Such security mark has the same
importance for the user as the so called Official mark pursuant to the Act on Metrology.

In case such a mark is broken, the manufacturer does not guarantee that the properties of the
device are in compliance with the EC Certificate on type verification.

User mark
- control mark of the user (seals) as needed

Mark of manufacturer
— control mark of manufacturer as needed totalizer

Manual EC 600 - ENO1a - 2017-11



2 DEVICE TECHNICAL DESCRIPTION

Fig. 5: Security marks

2.4 Product label
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3 Safety instructions

3.1 General

The EC 600 PTZ corrector is used to calculate the volume at base conditions of gases from the
volume at measurement conditions, pressure and temperature as well as to transfer measured or
calculated values via digital interfaces and pulse or analogue outputs.

The EC 600 complies with the currently applicable standards and regulations. However, failure to
operate it properly may cause hazards. —

Persons who install or operate the EC 600 PTZ corrector in areas subject to explosion hazards must
be familiar with the currently applicable explosion protection standards and regulations.

Please follow the instructions below:

Danger of explosion
In the manual, this symbol warns you of an explosion hazard. Please follow the

instructions given next to this symbol. As to the danger of explosion, please note the

following in particular:

« The EC 600 is approved for Ex zone 1 pursuant to the guideline 94/9/EC. It is
intrinsically safe and may only be connected to certified intrinsically safe circuits.

« The approval of the device for use in areas subject to explosion hazards will expire if
the device is changed impermissibly.

« The specifications on cable type and cable length in this manual and in the ex
approval must be observed.

« Devices which have been used in safe area before must not be used in hazardous
area! A not intrinsically safe supply may cause damages of components which are
relevant for explosion protection.

« Communication between the EC 600 and CU 600 is permissible only via the RS 485
interface.

Damage to property

& In the manual, this symbol warns you of possible damage to property. The instructions
given next to this symbol inform you about what you can do to avoid damage to the
EC 600 PTZ corrector.

It is essential to observe the warning information in these operating instructions and the generally

applicable safety rules.
No warranty claims can be asserted if there is unauthorized interference with the device!
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3.2 Instructions for the installer
3.2.1 Marking

Type: EC 600

1 @ 12 G Exia lIC T4/T3

CE0158 FTZU 11 ATEX 0014X
Ta =-25°C ..... +40°C or +70°C
For data, see the EC type examination certificate (see annex).

3.2.2 Use in potentially explosive atmospheres

The EC 600 device is an apparatus for areas subject to explosion hazards. The volume corrector is
used in measuring and control engineering for measuring pressure, temperature and volume pulses.
The applicable laws or regulations concerning the use or intended use of the device have to be
complied with.

The manual of the volume corrector includes the electrical data from the EC type examination
certificate and shall be deemed part of the operating instructions.

The Device is fully in compliance with EN 60079-26 ed.2 (see [4]).

Based on the EC certificate in type verification 11 ATEX 0014X, the device can be operated in
potentially explosive atmospheres with a classification of ZONE1.

Temperature limitations:
Environment temperature for temperature class T4: -25°C to +40°C
Environment temperature for temperature class T3: -25°C to +70°C

The entire device has been constructed and approved as intrinsically safe. That means that only
approved devices (intrinsically safe devices, consecutive devices) or so called simple devices
complying with the EN 60079-11 standard and complying with the intrinsically safe parameters
listed in the EC Certificate on verification type [16] can be connected to the device connectors.
The pertinent safety standards must be met when connecting.

When connecting a device, it is necessary to consider the electrical characteristics of the
connecting cables and abide by the requirements of the pertinent safety standards. Furthermore, it
is necessary to abide by the Special conditions of use provided these certificates contain them. The
parameters of non-explosiveness of the device are listed in 13.
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3.2.3 Risks of usage

The device cabinet is produced from polycarbonate material. Foil keypad of polystyrene is placed on
top cover. In some extreme cases electrostatic charge accumulated on the surface of the cabinet
could cause explosion. To avoid explosion it is strictly recommended to keep the following rules:

o At hazardous zones device must not be installed at places where outer conditions could create

an electrostatic charge.
« Device may be cleaned with a damp wiper cloth. 15

3.2.4 Special conditions of use

1. The device must not be installed and located in an environment with a potential danger of
electrostatic charge of the device casing (e.g. by flowing air, etc.) Only a damp cloth must
be used if the device is being cleaned, to prevent from creation of electrostatic charge.

2. Only the following types of supply batteries are admissible in the device: Saft LS33600,
Saft LS14250.

3.2.5 Installation and commissioning in areas subject to explosion hazards

Installation and commissioning are to be carried out by specially trained and qualified staff only.
The device has been designed in accordance with the IP 65 degree of protection as per EN 60529.
External heating up due to solar radiation or other sources of heat must be avoided.

The workmanship of the installation of the intrinsically safe circuits has to comply with the
installation regulations in accordance with EN 60079-14.

When other intrinsically safe field devices are interconnected with the intrinsically safe circuits of
the associated EC 600 devices, the relevant maximum values of the field devices and associated
devices have to be observed with regard to explosion protection.

The EC certificate of conformity and/or EC type examination certificate have to be observed. It is of
particular importance that the "Particular conditions" possibly contained therein are complied with.

3.2.6 Commissioning

Installation and commissioning are to be carried out by specially trained and qualified staff only.
For cabling, the applicable standards have to be observed.

The plug is to be installed properly on the appropriate mating socket and secured mechanically.
Operation is only permitted if the casing is completely closed.
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3.2.7 Servicing, maintenance and troubleshooting

Devices which are operated in conjunction with areas subject to explosion hazards must not be
changed. Any repairs of the equipment may only be carried out by specially trained and authorized
qualified staff from RMG Messtechnik.

- 3.2.8 Changing the battery

— The main battery may be changed in hazardous area but only with the battery types Saft LS33600
or Saft LS14250. As handling with batteries in hazardous area is not free of risks we recommend to
check the atmosphere before the battery change.

The back-up battery must not be changed in hazardous area. This must be done in safe area by
RMG service.

3.2.9 Removal

When removing the device, make sure that the sensor cable does not come into contact with other
live parts.
Make sure that you take appropriate safety precautions.
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4 Metrology characteristics

4.1 Measuring temperature

This device uses the PT1000 temperature sensor to measure temperature. The temperature
sensor’s connection is two-wired. The influence of the length and the characteristics of the cable
used are considered during calibration and therefore do not influence the accuracy of the

. 17
temperature measuring.

The temperature measuring range is -25°C to +60°C. The measuring period is common for both the
measuring of temperature and pressure and it can be custom set at a range from 1 s to 30 s. The
temperature measuring units can be adjusted.

Replacement of the temperature sensor is protected by the security mark of the manufacturer
(metrology mark) and can be performed solely at an Accredited Service center (ASC).

During device configuration, the user must enter the constant parameter Default temperature
value. This value will be used for the calculation of compressibility instead of the measured
temperature value in the following cases:

— The value of the measured temperature deviated from the measuring range
— An error occurred when measuring the temperature

4.2 Measuring pressure

Pressure measurement is ensured by an analog converter. The converter contains a piezoresistive
silicon sensor with a resistant stainless steel membrane. The device electronics ensures the
correction of non-linearity and the temperature dependency of the pressure sensor based on the
calibration data saved in the device memory. The measuring range of the pressure converter must
be requested by the customer when ordering the device. The available pressure ranges are listed in
chapter 12.

The measuring period is common for both the measuring of temperature and pressure, and can be
custom set at a range from 1 to 30 s. The pressure measuring units can be set.

Replacement of the pressure converter is protected by a security mark of the manufacturer
(metrology mark) and can be performed solely at an Accredited Service center (ASC).

During device configuration, the user must enter the constant parameter Default pressure value.
This value will be used for the calculation of compressibility instead of the measured pressure value
in the following cases:

— The value of the measured pressure deviated from the measuring range
— The device is manufactured without the pressure converter (so called TZ or T corrector)
— An error occurred when measuring the pressure

Manual EC 600 - ENO1a - 2017-11



4 METROLOGY CHARACTERISTICS

4.3 Compressibility calculation
4.3.1

The compressibility factor is calculated from the composition of the gas listed in the parameters,
using one of the following methods implemented in the device: AGA NX-19-mod, SGERG-88, AGA8-
G1, AGA8-G2 or AGA8-92DC.

18 Calculation of the compressible factor is performed in each measuring period. In the SGERG-88 and
AGAB8-G1 methods the value of the heat of combustion is entered for the combustion temperature
25°C / gas temperature 0°C. The service SW contains a built-in calculator for the conversion of the
heat of combustion at different temperatures.

PTZ, TZ conversion

Due to the required accuracy of the device, the use of the individual methods of calculation of
compressibility is limited by the pressure and temperature ranges pursuant to the following table:

Method
Pressure measuring | AGA NX-19 SGERG-88 AGA8-G1 AGA8-92DC
range mod AGA8-G2

80 - 520kPa | -25to+60°C | -25t0+60°C | -25t0 +60°C | -25to +60°C
200 - 1000 kPa N/A -25t0 +60°C | -25t0 +60°C | -25to +60°C
400 - 2000 kPa N/A -25t0 +60°C | -25t0 +60°C | -25to +60°C
700 - 3500 kPa N/A -10 to +60°C | -10to +60°C | -25to +60°C
1400 - 7000 kPa N/A -10 to +60°C | -10to +60°C | -25to +60°C
80 - 1000 kPa N/A -25t0 +60°C | -25t0 +60°C | -25to +60°C
400 - 7000 kPa N/A -10 to +60°C | -10to +60°C | -25to +60°C

Table 1: Limitation of standard validity range of compressibility calculation

Note:

For the device there is an applied compressibility calculation method GOST NX-19 which is not
approved by CMI certificate.

Usage of method GOST NX-19 is limited only for temperature range from -23°C to +60°C.

Default compressibility

For the set method during each calculation, it is checked whether the measured pressure and
temperature value are in the valid interval of the pertinent method. If some of the values are
outside the valid interval, the so-called default compressibility is used for the conversion. The value
of the default compressibility must be entered by the user during device configuration.

4.3.2

The device also allows the setting of the ratio of compressibility factors (K) as a fixed constant. The
range of the entered constant is not limited.

PT, T conversion
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4.4 Volume measuring and calculation

For measurement and volume calculation the following counters are used for each channel:

Vm | Primary volume counter

Ve | Corrected volume counter (volume corrected based on gas meter
correction curve)

V | Volume Vm or V¢

Vs | Counter of the operational volume at error conditions (error operational
volume)

Vb | Counter of volume at base conditions (standardized volume) -
Vbs | Counter of standardized volume at error conditions

19

4.4.1 Operation at error conditions

In case of the occurrence of error conditions, the device, at the same time as counting the impulses
in the counter of the volume at measuring conditions (V), starts to count the impulses in the
counter of the error volume at measuring conditions (Vs). The values of the volumes at base
condition (Vp) will stop being counted in the counter of the volume at base conditions (Vp), and will
be counted from the default values of pressure or temperature and will be stored in the counter of
the error volume at base conditions (Vbs). During this condition, the values are not stored in the
counter of volume at base conditions (Vp).

Normal condition Error condition

Pulse Pulse
— V » V
Vs > Vs
p \ 4 ps v
T C Ts C
— —
» Vp Vb
Vbs > Vbs

Vs, Vbs: Error counters
p, T: Measured values of pressure and temperature
ps, Ts:  Default values of pressure and temperature

Fig. 6: Storing impulses in counters
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If a default compressibility is used during the calculation for the reason of deviation of accuracy for
the set calculation standard outside the allowed value (see article 4.3.1), whereas p or t are not
outside the measuring range, the converted volume is stored in the error counter.

If corrected volume V¢ is used, the primary volume counter can be linked to Vm or V. at error
conditions.

20 4.4.2 Recognition of gas flow direction change of gas meter

Flow direction detection is enabled for the gas meter equipped with two phase shifted LF sensors
or encoders. Both ways are approved for custody transfer at EC type approval amendment.
Corrector evaluates gas flow rate respecting direction changes (Fig. 9) under following terms:

— If primary volume additions are positive in such case volume processing is made by standard
— procedure (for example increasing of Vm and Vb, or Vms and Vbps).

- If gas flow direction is changed device will fix the value of primary volume counter at the
moment of turn. When gas flows back only primary volume Vm (or Vms) is updated. The other
counters are frozen.

— After returning back to correct direction counting will get blocked out into appropriate counters
(Vb, Vbs) only after reaching level of primary volume where reversed flow was started up. Primary
volume counter is equivalent to gas meter counter all the time.

Vb (Vbs)
o)
<
>
o
[&]
()
1S
=
)
> Vm (Vms)
Vm_ status when reverse flo%
< > time

Reverse flow of
gas meter

Fig. 7: Processing of volumes during reversed flow
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5 Connecting inputs and outputs

5.1 Inputs

A total of 4 digital inputs marked as DI1 to DI4 can be connected to the device. The inputs are
brought out at the terminal board inside the device. The digital inputs can be adjusted using the
service SW as a binary or as a LF impulse. The DI1 and DI2 can also be set as HF impulse or binary
type NAMUR. In devices with FW ver. 4.xx input DI1 may be setup also for connection with NAMUR -

encoder.

Input Binary Binary LF impulse HF encoder
contact NAMUR impulse NAMUR —
DI1 v v v v v
DI2 v v v v - -
DI3 v - v - -
DI4 v - v - -

Table 2: Digital input setting options

5.1.1 LF impulse inputs

Serves to read impulses from a gas meter. The flow measuring function can be chosen for these
inputs. The back-up battery ensures preservation of counters’ conditions and reading the impulses
of the LF inputs also in case of the discharge or replacement of the supply battery. After connection
of the supply battery, the impulses read during the outage of voltage of the supply battery are
added to the error counters. <}0{>The LF impulse input is, on the DI1 and DI2 inputs, connected
between the terminals LF+ and LF- (see Fig. 8).

Changing measuring units, setting the gas meter constant

The measuring units of the impulse inputs can be changed using the service SW [22]. The
conversion constants of the gas meter and S/N of gas meter can be set using the service SW as
well as directly from the device keyboard. When setting the value of the gas meter constant, only
decimal folds or fractions in range from 0.01 to 100 are expected.

Number of places of counters of If impulse inputs

In the case of If impulse inputs, the counter works with 9 valid digits, the gas meter constant
influences the size of the maximum number from 9 999 999.99 (for constant = 0.01) to 99 999 999
900 (for constant = 100).
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5.1.2 HF impulse inputs (NAMUR)

The inputs DI1 and DI2 can be configured for processing HF impulses from the sensors of type

NAMUR. Due to the fact that these sensors require a supply voltage higher than the voltage of the

supply battery of the device, the converter must have an external supply voltage higher than

7 V/DC (e.g. from JBZ-02) for the registration and processing of HF impulses.

The flow measuring function can be chosen for these inputs. The back-up battery ensures the

preservation of counters’ conditions in case of an outage of the external supply even in the case of

22 discharge or replacement of the supply battery, but it does not ensure the counting of the impulses.
The terminals for the HF NAMUR inputs are marked HF+ and HF- (see Fig. 8).

Changing measuring units, setting the gas meter constant

—— The impulse inputs measuring units and the gas meter constant can be adjusted using the service
SW. The gas meter constant and S/N of the gas meter can be also set from the device keyboard.

Number of places of counters of the HF impulse inputs
In the case of HF impulse inputs, the counter works with 9 digit places.

5.1.3 Connection with gas meter via encoder

Gas meter can be connected with corrector via a NAMUR encoder. The digital value of the gas
meter counter is transferred into the EVC. The usage of encoder is approved for metrological
reasons by EC- type certificate.

Encoder NAMUR

No special HW is required for NAMUR encoder usage. The only condition for NAMUR encoder data
processing is the use of an IS external power supply JBZ-02 (or JBZ-01).

Encoder NAMUR input

Connection between EVC and encoder is made with shielded two-wire cable. The NAMUR encoder
may be connected only via digital input DI1. Terminals for encoder are the same like for HF pulse
input marked HF+ and HF- (correct signal polarity is important). NAMUR encoder connection must
be setup in EVC parameters with service SW [22].

5.1.3.1 Device specification with encoder

Data from the encoder are transferred into EVC via shielded two-wire cable. Together with the
absolute value of the gas meter counter, other additional data are transferred like S/N, gas meter
constant, number of figures nine for counter overturning). These additional data are read out with
service SW [22] usable at device parametrisation.

In case of error at communication between EVC and encoder:

— At current value primary volume is displayed with asterisk symbol “ * “
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— If the error of communication is longer than 10 min, there is a volume difference added to the
estimated volumes immediately after restart of communication.

Manual setup of primary volume counter Vm is not allowed at encoder input.

Installation and replacement of gas meter

Actual counter of gas meter is transferred into EVC after connection of encoder and EVC possibly
causing big difference at primary volume Vm. To prevent influence on the base volume Vp (Vbs) it is
necessary to keep following instruction:

1. In service SW [22] display device parameters, select subject “Hardware” and push the button
“Change gas meter”. During encoder exchange, the processing of primary volume from gas
meter will be stopped. (Then follow the instructions shown on the PC display).

2. Connect the encoder to EVC physically.
3. After connection of the encoder, finish installation/exchange with the OK button.

During installation/exchange (meaning from step 1) no differences are added to appropriate
counters which are marked on the display with exclamation mark. If step 3 is not finished by one
hour exchange procedure will be closed automatically at service SW.

5.1.4 Binary inputs

These inputs monitor the input signals with the option of an evaluation of the condition “connected”
(i.e. log. 0) or “disconnected” (log. 1). The device allows the evaluation of the binary inputs from the
non-potential outputs (reed contact or open collector - these signals are on DI1 and DI2 inputs
connected to terminals LF+, LF-) or from sensors of the type NAMUR (DI1 and DI2 inputs, terminals
HF+, HF-) The NAMUR sensors require an external supply voltage of the converter higher than 7 V
(e.g. from JBZ-02).
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5 CONNECTING INPUTS AND OUTPUTS

By setting the parameter, the user can choose the display of the instantaneous values on the
display, storing the changes of these inputs in the archive; display the headline for condition log.0
and log.1, and active signal level.

Fig. 8: Inputs and outputs terminals

5.2 Outputs

The device has 4 digital outputs DO 1 to DO4 which can be configured as binary, impulse, or data. A
data output serves for the realization of a 4-20 mA analog output using the CL-1 module which is
connected to this output.

The outputs can be controlled by the device using the calculation equations entered by the user in
the device parameters (for example, it is possible to generate outputs according to the volume of
the gas flown through, indication of alarm condition, exceeding the set limits of pressure or
temperature, ...).

The device structure allows the generation of outputs even when the device is powered solely by
the battery with no effect on the battery life cycle. The outputs are “open collector” type and are
not galvanically separated. All four outputs have a joint GND conductor.

The outputs are intrinsically safe, thus when connecting standard devices, the devices must be
connected via a safety barrier (e.g. DATCOM-K3, see Fig. 9).
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5 CONNECTING INPUTS AND OUTPUTS

Impulse outputs

The impulse outputs have adjustable width and impulse periods in folds of 0.1 s. The debt of
impulse outputs can reach max. 65535 pulses. An output constant can also be realized in the
setting equation of the output quantity.

Binary outputs
Output terminals are according to the output quantity in the connected or disconnected condition.
In the resting state, the output terminals are disconnected (condition log.1). 05

Data output

The digital output configured as a data output serves for communication with the CL-1 module. An —
analog output 4-20 mA can be realized using this module. Using the calculation equations, the
value of the output can be parameterized as proportional to pressure, flow, daily consumption, etc.
The CL-1 module must be connected to the converter via a safety barrier (DATCOM-K3).
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Fig. 9: Example of an impulse (binary) output and current output scheme
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5 CONNECTING INPUTS AND OUTPUTS

5.3 Adding of another pressure or temperature transducer

Beyond the pressure and temperature transmitters mounted by default which are metrologically
approved according to an EC-type certificate, it is possible to add an additional pressure or
temperature transducer.
The quantity measured by this additional pressure or temperature transducer is not a metrological
value. It means that it is not included in the metrological part of the device. Measured values are
26 possible to store in the archives and also show actual values on the display.
— As additional transducer can be used either the digital pressure transducer EDT 23 or the
temperature digital transducer EDT 34. The digital transducer is used for communication with
internal intrinsically safe serial bus RS-485 and MODBUS RTU protocol. On account of intrinsic
safety, an intrinsically safe - “ia” type transducer must be connected. Type of the transducer is
necessary to specify at the time of ordering.
For connection of an additional digital transducer (EDT 23, EDT 34), the volume corrector must be
equipped with an expansion RS-485 module (KP 065 08) (see Fig. 11). The expansion module RS-
485 and additional digital transducers are not part of the standard accessories and it is necessary
to order them separately. Module RS-485 can be ordered additionally and by this way expand an
already installed device.
Digital transducer is connected to the RS-485 clamps of the expansion module. Only one digital
transducer can be connected to the expansion module. Connecting/disconnecting of transducer
and also of RS-485 module can be done only when the power supply is disconnected.

Procedure of connecting expansion module RS-485 and digital transducer

1. Disconnect volume corrector from external power supply (if present)

2. Open the device and remove battery

3. Unscrew plastic cover of input/output board in place of plugging expansion module RS-485
(factory seal will be broken)

4. Insert expansion module in to the X4 board of inputs. After inserting of the module there it is
necessary to check if some connector pin is not out of the contact tube. All pins must be
inserted in to the connector properly

5. Apply cover delivered with the expansion module and screw the expansion board to the
input/output board

6. Connect digital transducer. Pull the cable of the transducer through the cable bushing. Attach
the shielding of the cable to the body of the bushing. Electrical scheme of connecting expansion
module RS-485 is shown on Fig. 10.

7. Check digital transducer connection

8. Connect device back to the power by inserting the battery or connecting the external power
supply (if present)

After installation of the digital transducer, it is important to add it into the parameters by the help of
service software (see paragraph 17).
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Expansion module RS-485 for digital
transmitter connection
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Fig. 10: Connecting of the digital transducer with expansion module RS-485

Fig. 11: Placing of expansion module RS-485 in the device
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6 Communication with device

For communication with other devices, the device is equipped with one communication channel

which brings it to a total of three communication interfaces. Either the communication interface RS-

232 or the RS-485 can be used for connection with a superior system. The optical interface is

designed for operative readout or device settings.

In the current firmware version, the device is equipped with several communication protocols. The

device is prepared for extension by other protocols as required by the customer. Its standard

protocols are ECCONF and MODBUS RTU. Preset communication protocol is the same for all

— communication interfaces. It is possible to change communication speed for metallic interface and
for optical interface independently.

— The ECCONF protocol is the native protocol of the device. A complete set of functions realized in

the device is available. The service SW [22] solely uses this protocol - in case it is necessary to

switch to other link level, the ECCONF protocol is only wrapped in one other link level (a so called

“tunnel”). The ECCONF protocol is used as the only one for loading firmware (protected by the

metrology mark).

The communication circuits are galvanically separated from other device circuits. Because of the

galvanic separation, the communication circuits must be powered from outside, from a connected

device (CTS signal in case of the RS-232 interface and U1+ in case of the RS-485 interface).

6.1 RS-232 and RS-485 interfaces

Both interfaces are brought out to the internal terminal board and, although they are
simultaneously functioning, only one of these interfaces can be used (connected) for
communication at a time. Because both of the interfaces are intrinsically safe, it is necessary during
installation to separate the device in a potentially explosive environment from the connected
common device (computer, modem, etc.) by a consecutive device (DATCOM-Sx, DATCOM-Kx, MTL
5051 etc.), or use a device with an intrinsically safe design.

The communication speed of the interface (the speed is joint for both interfaces) and the
communication protocol can be set in the device parameters.

Communication via modem controlled by AT commands

Basic setting features of a modem for the correct cooperation with the device:

e Sending answer (ATQO)

e Long format of the sent answers (ATV1)

e Echo disabled (ATEO)

e Automatic pickup (ATSO0=1)

o Set firmly serial port communication speed of the modem (e.g. for speed 38400 Bd is command
AT+IPR=38400)

e Ensure presence of power feeding on clamp DSR of the modem (by command AT&S0). Clamp
DSR is interconnected with CTS clamp of device.

More detailed information can be found in the manual of the used modem.
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Communication with GSM and GPRS modems

For the purpose of diagnostics during the modem installation, the device has the option of
displaying the information from the modem on the presence and connection to a GSM network, and
furthermore information on the signal strength measured by the modem. In the case of a GPRS
connection, it is possible to display the IP address.

Compatibility with the Siemens MC35, MC39 modem is necessary for correct functioning in AT

commands: S
AT+CREG?, AT+CSQ?, AT+CGDCONT and AT"SGAUTH+CGDCONT. 29
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6.2 Optical interface IEC-1107

On the front face of the casing, next to the keyboard, is an optical window for communication using

an optical head. The optical head is to be put to the window. It is fixed in place using a magnet. One

of the HIE-01, HIE-03, and HIE-04 types can be used as the optical head [13]. After applying the

optical head, the device transfers from the economy mode to the mode in which it is able to accept

data. It remains in this mode for 180 s from the last communication (timeout) or until the user -
takes the optical head off the communication interface. 31

Warning:

After applying the head, the communication is channeled from the RS-232/RS-485 device to the
optical interface. That means that the communication via the RS-232 or RS-485 is discontinued
until the moment the optical head is removed, or until the mentioned timeout from the last
communication expires.

The communication speed of the optical interface can be set in the device parameters
independently of the speed of the RS-232 /RS-485 interface. The setting of the communication
protocol is combined for all three interfaces.
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7 Description of function

The options of the device regarding displaying the data on the display and storing the quantities are
extremely variable and customizable. The user has full control over which quantities will be
displayed in the instantaneous values and also which quantities will be stored in the individual
archives.

7.1 Measurand marking

For measurand marking there are used symbols defined in table “Used symbols and notions” (see
page 1).

Measurand marking

— For single channel device at metrological measurands there is not used any index (Index number
1 or 2 is used only for two channels configuration)

- For other types of measurands (non-metrological) index differentiating the same type of
measurands can be used.

User measurand marking

New SW feature enables to user to define own measurand marking. Original marking is considered
as default (at service SW [22] is blue marked). Marking must be used in such way to retain
definiteness of marking. Definiteness of marking is checked by service SW.

Metrological measurands may be renamed only on ASC level.

User defined measurand marking is used for showing on display and also in service SW and
exported for 3rd party SW usage as well.
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7.2 Instantaneous values

For the displayed quantities, the number of the displayed places, units, and the displayed name can

be custom set. If the measured quantity is in an error condition, such a condition is indicated by

displaying an asterisk at the last position in the line with the quantity name.

Example of quantities which can be displayed as instantaneous values:

e Pressure p -
e Temperature t 33

e Operational volume Vm —
e Error operational volume Vms
o Standardized volume Vp

e Error standardized volume Vbs
e Flow Qm

o Standardized flow Qp _
e Conversion factor C

o Compressibility ratio K

e Device error

o External power supply presence

o Battery capacity

e Internal temperature

7.3 Archives

The values are arranged in the archives in time sections, a time data of the section, and values of
the individual quantities selected for archiving form a part of each time section.

The measured and calculated quantity values can be stored in the following archives:

e Monthly archive

e Daily archive

o Data archive

e Binary archive

e Limits archive

Besides the listed data archives, the device also contains the following archives:
e Event archive

o Billing archive

o Settings archive

o Gas composition archive

First stored in the available device memory are the archives with a fixed number of records
(monthly, daily, binary, and limits) and the data archive is placed in the remaining memory (its
length depends on the size of the remaining memory).
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Data | Daily | Monthly | Limits | Binary
archive |archive| archive |archive| archive

Analog quantities
Input analog - mean value yes yes yes
Internal analog - mean value yes yes yes
Output analog - mean value yes yes yes

_ Minimum /maximum yes yes yes?)

34 Impulse quantities, flow measuring

— Operational volume - absolute condition yes yes yes
Standardized volume - absolute condition yes yes yes

- Error operational volume - absolute condition yes yes yes

- Error standardized volume - absolute condition yes yes yes
Max. daily consumption - operational volume Yes!

— Max. daily consumption - standardized volume Yes?
Max. hourly consumption - operational volume Yes? Yes'
Max. hourly consumption - standardized volume Yes! Yes!)
Internal counter - absolute condition yes yes yes
Output impulses - impulse debt condition yes yes yes
Operational flow - mean value yes yes yes
Standardized flow - mean value yes yes yes
Minimum /maximum flow yes yes yes?)
Conversion, ratio of compressibility factors
Conversion factor - mean value yes yes yes
Ratio of compressibility factors - mean value yes yes yes
Minimum/maximum of conversion, of ratio of yes yes yes?)
compressibility factors
Binary quantities
Binary input - condition yes yes
Binary output - condition yes yes
Set points - condition yes yes
Device errors and communication with converters yes yes
Internal binary yes yes
Other quantities
Counter/timer - absolute condition yes
Input code yes
Notes:

1) Hour or day is stored along with the value (or combination, whichever suitable).
2) Date and time or achieving the minimum/maximum is stored along with the value.

Table 3: Options of archiving the individual quantities
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7.3.1 Monthly archive

Archive capacity: 25 records

The values are saved in the archive once a month at the set “gas company” hour (usually 6:00 am).
The time data of the record is stored in the archive along with the values. If the archive is full, new

data will start to overwrite the oldest ones. There is an option to store the statistical values of gas

consumptions and analog quantities (see Table 3).

The record with date 01.06 thus means statistical values of quantities in interval 1.05. 6:00 to 1.06. 35
6:00. _

7.3.2 Daily archive

Archive capacity: 400 records

Has similar features to the monthly archive (for the list of options see Table 3); even here can be —
stored statistical values of gas consumptions and analog quantities. The values are stored in the

archive once a day in the set “gas company” hour (usually 6 p.m.).

The record with date 13.06 thus means statistical values of quantities in interval 12.06. 6:00 to
13.06. 6:00.

7.3.3 Data archive

Archive capacity: Is variable pursuant to the configuration of the stored quantities. The capacity is
operatively displayed during the configuration of the archive in the service SW.

Archiving period: Adjustable within 1 sto 1 hr

The quantities in this archive are saved in the set time period, and the period interval can be set by

the user. The preset value is 1 hr. In the case of state values, the archive stores the occurrence of the

active state in the pertinent archiving period. For binary inputs, the active state can be set according

to the actual state of the parameterizations; log.1 is the active state for set points and errors.

7.3.4 Binary archive

Archive capacity: 2000 records

The archive stores the binary input states, state bites calculated and stored in the system, and
errors of the individual devices. The values are stored in the archive only provided the state of one
of the stored binaries changes. A time date with resolutions in seconds is a part of the record.

7.3.5 Limits archive

Archive capacity: 1 record for each monitored quantity

Reaching an extreme (minimum or maximum) is saved for the archived quantities. The archive
saves the value and a time mark. When initiating this archive, the actual measured values of the
specific quantities are set in the registers of minimums and maximums.
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7.3.6 Event archive

Archive capacity: 500 records

The archive stores the date and time of the event change, state word (64 bits) describing the
statuses of all the monitored events in the device and state of the counter of operational volume V1
and counters of the standardized volume Vb 1. The list of monitored events in the device is in the
Table 8 and Table 9.

36 This archive, unlike the previous archives, will not rotate after it has been filled. The archive content
_ can not be displayed directly on the display, but it can be displayed using the service SW on a PC.

7.3.7 Settings archive

Archive capacity: An average of 500 records (depends on length /type of records)

— The settings archive stores changes of parameters, especially if they have effect on metrological
features of the device. The archive also stores the identification of the employee who performed
the change. The record contains a time mark, employee identification, description of his/her
activity, and eventually the new and old values of the parameters which were changed.

This archive, similarly as the event archive and unlike the other archives, does not rewind, i.e. after
filling the archive up, one can not add to it and other changes of parameters are disabled. This
archive can not be displayed on the display, and the content can only be displayed using a PC.

7.3.8 Billing archive

Archive capacity: 15 records

Device contains billing archive. This archive serves as data recorder with billing period setup at
device parameters. There are two possible ways how to write into this archive - one time writing
according to preset time or periodically at intervals 1, 2, 3, 4, 6 or 12 months. At this time new
record of all actual counters like primary volume and base volume is created including both total
counter and single tariffs. Billing period is configurable and crossing time as well.

7.3.9 Gas composition archive

Archive capacity: 150 records

When gas composition or compressibility calculation methods are changed new record is stored
into this archive. The record contains time and date stamp, previous used compressibility method
and value of gas composition items. If this archive is full the oldest data records are overwritten.
Notice: in old FW version changes of gas composition are recorded in setup archive.
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7.4 Device parameterization

7.4.1 Parameterization using service SW

The device provides a wide range of options regarding its settings. Due to the wide range, the
parameterization is performed in a full scope using the supplied service SW [22] designed for PCs. Besides
the device settings, this SW also allows the read out, display, archiving, and printing of the instantaneous
values as well as the archive contents. Description of the parameterization using the SWis in [19].

7.4.2 Parameterization from the device keypad

The device allows the setting of some of the selected parameters directly from the device keypad,

i.e. without using a computer. These parameters are:

e Service parameters: station name, gas hour

o Communication settings: Name of station, communication protocol, transfer speed, network
address, network address 2

e Gas composition (individual components of the gas pursuant to the set calculation method)

e Date and time in the device

e volume parameters like setup of gas meter constant, Vm, Vms, Vb, Vbs, S/N of gas meter

Settings description is in the Art. 9.7.

7.5 Other device functions
7.5.1 Summer/winter time (DST)

In device summer/winter time exchange function is implemented which can be activated (or
deactivated) with service SW. If activated then the device makes changes automatically based on
selected region (Europe or USA). Parallelly it is necessary to setup deviation from GMT. In device
archives is marked whether record was made in summer (resp. in winter) time.

7.5.2 Tariff counters

In the device there are available four tariff counters enabling volume calculation based on default
time schedule. Two independent schedules (Tariff schedule 1 and Tariff schedule 2), are changed
mutually in active (resp. nonactive) mode. Single tariffs are assigned to time slots in single days and
parallelly days can be defined like working days, Saturdays or Sundays (or holiday).

Each schedule has own ID number and activation time of each schedule is adjustable separately.

7.5.3 Remote download

Remote download according to specification WELMEC 7.2 enables upgrade of FW remotely. For
such purpose FW is equipped with unique digital signature overcoming security system at device.
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7.6 Securing the device against a change of metrology
parameters

The device is equipped with a metrology and service switch and uses a password system of
protection against an unauthorized manipulation especially with the data which affect the
metrology features of the device. Changes in device settings and other acts are stored in the
settings archive. These means allow the securing of the device in compliance and even above the
38 requirements of the EN 12405-1 standard.

7.6.1 Switch protection

There are two switches located inside the device - the metrology switch and the service switch.

7.6.1.1 Metrology switch

It protects the metrology settings of the device. It is located on the inside of the casing cover (see
Fig. 3) and protected by a label which is secured by a manufacturer’s security mark (official
metrology mark) - see Fig. 5, Security marks.

7.6.1.2 Service switch

It is located next to the metrology switch (see Fig. 3). It is doubled, and when switching, it is
necessary to switch both parts of the switch. Opening of the device and thus the access to this
switch can be protected by a user mark, see Fig. 5, Security marks.

The function of the service switch depends on the setting of its importance in the parameters in the
device. This setting is done via the service SW (menu Parameters > Meaning of service switch).
Here, the user can choose what influence the switch setting will have on the individual groups of
device parameters.

This variability solves the setting various options of approach to work with the device (e.g. remote
parameter setting via modem).
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Service switch - meaning
The user has the option of setting one of the three meanings of the service switches in the service SW:

Sw't(.;h Position Description
meaning
Complete 1) OFF Writing parameters in the device is disabled.
ON Parameters can be written in the device 39
OFF The position of the switch does not matter; it is possible to write in
none . . . e
ON the device. Protection using the switch is disabled. —
Writing in the device is blocked, except writing the non-metrology -
parameters (e.g. archiving period, communication parameters,
OFF station identification, setting system time, etc.). —
- This method of settings is convenient in the case of remote
partia transfers of data from the device. It is suitable to secure it use
using a password.
ON It is possible to write parameters in the device (i.e. the same as in
case of a complete meaning).

Table 4: Service switch settings

7.6.2 Access passwords

The device works with two passwords: “Password for a complete access” and “Password for
reading”. In the case of a blank password, the password function is turned off. It is necessary to
enter a password with a max. of 6 alphanumeric characters to make the password system work.
Some implemented protocols do not support using the password system during communication
even if the system is turned on.

7.6.3 Access levels

Regarding the possibility of parameters modification and other operations with the device, the
device users can be divided by different levels of access.

User level

— Common device user. Users of this level can read out all the data from the device and set a large
amount of parameters. It is not possible to change the parameters directly influencing the
metrology features of the device. For a more detailed description see Table 5. The protection by
the service switch along with the user mark and password system can be used as a protection
against misuse.

1 This meaning is preset by the manufacturer (default setting)
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Accredited Service Center (ASC)

— Designed for employees of a center accredited by the manufacturer. The center is accredited to
perform operations on the device regarding its metrology features. These activities are
conditioned by breaking the official mark, switching the metrology switch and using a special
HW key for the service SW [22]. For description see Table 6.

User level

40
S Position of

Activity the service
- switch

Allowing activity when using
passwords

- Reading the instantaneous values of e Allowed when passwords turned off,
quantities o With passwords turned on allowed
Reading archives OFF, ON after entering the “password for

- Reading parameters reading” 2)

Data readout
|

— Turning on/off archiving of the
individual quantities in the individual
archives

- Setting the measuring period

- Setting the period of archiving the data

archive

- Passwords changes

- Zeroing the archives

- Setting the internal time converter

Setting the communication parameters ON

- Setting the station identification

— Setting the hour of initiation of the gas

day o Allowed when passwords are turned

— Turning on/off the displaying of the off,

instantaneous values of the non- o With passwords turned on allowed

metrology quantities on display after entering the password for

— Configuration of digital inputs “complete access” 2)

- Configuration of digital outputs

— measurand marking exchange by user

Non-metrology changes of parameters
|

— Assigning the influence of the service
switch on entry of parameters

- Setting the V and Vs counters

— Change of calculation method of
compressibility factor ON

- Gas composition setting

- Setting measuring units and constants

— Setting default values of temperature
and pressure for conversion

Metrological changes

Table 5: User access level (for “complete” meaning of the service switch)

2) The effect of the turned-on passwords can be suppressed by using the HW key WGQOI, “service” version.
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7 DESCRIPTION OF FUNCTION

Accredited Service Center level

Activity

Position of
metrology switch

Allowing activities when

Acc activities described in the
user level

OFF, ON

Note:

When using HW key, the effect
of passwords is disabled
provided the device uses them

Metrology changes

upgrade firmware

Change of the metrology
approval option (NMi, CMI, MID,
etc.)

Setting a reference temperature
Setting a reference pressure
Setting the Vb, Vbs counters
Configuration of metrology
quantities (G, K, V, Vb, Vs, Vbs)
Replacement of the converter
One-point or two-point addition
to converter

Zeroing settings archive and
status archive

measurand marking exchange
by user

ON

Using HW key marked WGQOI,
“Accredited service” option.

Table 6: ASC access level

41
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8 PUTTING IN OPERATION

8 Putting in operation

Device is delivered either in operation condition with connected battery or switched off with
disconnected battery.

Device is delivered in switched-off position (no displayed information after pushing of any button)
- and battery is placed in the battery holder. There is a blocking foil strip between battery and holder
42 contact. Putting in operation is arranged by removing of this foil strip. This operation is also allowed
— at hazardous zone.

Fig. 15: Removable foil strip at battery holder

In case of disconnected battery before inserting battery into holder align up battery polarity with
marked signs on holder. Only approved type of lithium battery (see technical device parameters in
Chapter 12.) may be used for device feeding.

When battery is connected device is automatically putted in operation.

In the basic configuration, device display is switched off. Pushing of any button causes the display
to switch on.

Note:
In case of longer holding in storage it is recommended to take out battery from battery holder or at
least disconnect battery by inserting foil strip between battery and contact of battery holder.
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9 DEVICE OPERATION

9 Device operation

The device is not equipped with a power switch; if a supply battery is inserted in the device, the
device is automatically on (the device also registers LF pulses if the battery is taken out).

A 6-button keypad serves for the operation of the device and displaying the measured and other

values. The values are displayed on a graphic display with a resolution of 128 x 64 points. During _
battery operation, the display shuts down after 20 s from the last time you pressed any key. The 43
display lights automatically once you press any key. In case the device is powered by an external —
source, the display is permanently lit.

You can select the displayed data using the device menu. Displaying the menu items depends on
the set parameters of the device. Content of some menu items can be custom configured. —

Display features

o Automatic update of data changing with period 1's

o Autorepeat - when holding a key, the key pressing is automatically generated, can be used for
e.g. viewing archives

o Displaying without diacritical marks

e In compliance with the EN 12405-1 standard par. 6.3.1.5, the display goes in the basic display
Using parameters, one can choose a time period after which the device should go back to the
basic display

o To simplify the operation for an untrained user, there is an option to display gradually the
instantaneous values by pressing the Enter key First, it is necessary to first get out to the
highest menu level by pressing the Esc key for several times.

o To conserve energy, the device display shuts down after 20 s during battery operation; it lights
up again once you press a key.

9.1 Keypad

In archive display, transition to another quantity in
the set time cross-section.

In archives, transition to the previous item in the
same time cross section

Movement in time in archives, movement in a menu

Movement in time in archives, movement in a menu

Manual EC 600 - ENO1a - 2017-11



9 DEVICE OPERATION

o Allows transition in menu to a lower level
e When displaying the instantaneous values, Enter causes scrolling through the
screen for gradual display of all quantities

Transition from a submenu item to a menu of higher level

44
9.2 Menu system

The operation of the device is based on selecting from the menu. For the purpose of further
— explanation, we will call the basic items the main menu; by entering into these items, we get to the
lower menu levels (submenu).
If the display was off for a while, pressing any key will light on the initial display with volume values
Vb and V.

Initial display

The first line displays icons in the right upper corner informing on the basic condition of the device.

Position Meaning Symbol | Description
1 Communication lGPR% | Communication via GPRS is taking place
condition —

,ﬂ" Communication via modem is taking place

2 Service switch Service switch is in OFF position

condition E
"-h Service switch is in ON position

3 Battery condition Battery is charged 100 %

Battery is charged 50 %
|:| Battery is charged 25 %

4 Device condition EI“ Device works flawlessly
(sum state - see R : . ‘
art. 9.9) FF:: There is an error in the device

H The device generated a warning message

Table 7: Display status icons
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9 DEVICE OPERATION

Initial display

System data

Fig. 16: Basic navigation from the initial screen

Main menu

45
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9 DEVICE OPERATION

9.3 Main menu

The selected menu item is displayed inversely on the display.

Fig. 17: Device main menu and first submenu level
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9 DEVICE OPERATION

9.4 Instantaneous values menu

After pressing the button , the instantaneous values are displayed directly on the display.
You can scroll through the data on the display using the up and down arrow buttons.

Fig. 18: Example of displaying the instantaneous values

9.5 Stored values menu

For the data, daily, monthly, and binary archives, the method of displaying the data is identical and
obvious from the following picture.

Fig. 19: Navigation in archives (archiving period 15 min)
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9 DEVICE OPERATION

The binary archive is displayed in the same way, with the only difference that the records are not
stored in the archive with an archiving period, but in times when the status of one of the stored
quantities changed.

You can quit viewing the archive by pressing the key

9.6 Device parameters menu

The Communication menu displays the values of the following parameters:
o Transfer speed of metallic interface (RS232, RS485) [Bd]
o Transfer speed of optical interface [Bd]
_ o Network address
o Communication protocol

The Service parameters menu displays the following data:
e Device serial no.

e FW version

e Data memory

o Station name

You can scroll through the data on the display using the buttons and . The end of the
data is marked on the display with the symbol “<”.

The Conversion menu displays the following data:

e Conversion pursuant to a standard

o Reference pressure pp

o Reference temperature tp

o Compressibility Zp

e The individual components of the gas (display depends on the chosen conversion standard)

The Conversion menu - C Convers. factor menu displays following data:
o Conversion type

e Spare temperature

e Spare pressure

e Spare compressibility

o Standard

e Pressure range

e Temperature range
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9 DEVICE OPERATION

The input parameters menu displays the following data:

e Measuring pressure p

— pressure range
- serial no. of the pressure converter

e Measuring temperature t — measuring range

e Impulse input V

— serial no. of the temperature sensor

- input clamps indication
- gas meter constant kp [imp/m3]
— gas meter serial no.

9.7 Parameter settings menu

One can set the selected device parameters in this menu directly from the device keyboard. Setting
the device parameters from the keyboard can be protected by:

e Service switch (the switch must be ON to allow writing)

e Password

Max. 10 passwords protecting this setting, including the employee code, can be entered in the
device. The password must be entered using the service SW [23]. These passwords are valid only
for setting parameters from keyboard and are not related with the passwords described in 7.6.2.
The password protection is turned off if an empty list of passwords is entered in the device.

The following parameters can be set:

Service parameters (*)

Station name
Gas-day hour

Communication

Communication protocol
Communication speed of serial interface
Communication speed of IR head
Network address

Network address 2

Gas composition

N2 concentration
CO3 concentration
Relative density

. (the parameters depend on the selected calculation

method)

Date/time

Totalizers 1

kp Pulse weight (Gas meter const.) [imp/m3]
V  Primary volume

Vs Spare primary volume

Gas meter SN

49
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9 DEVICE OPERATION

Archive reset Data archive
Daily archive
Monthly archive
Billing archive
Binary archive
Extreme archive

_ Save parameters Saving of parameters in to device
50

You must set the parameter you want to edit to the first line of the display using the buttons

or (parameter is displayed inversely). Initiate editing by pressing Enter.

The edited position in the line is marked by the symbol 'I' Function of buttons for parameter
— editing:

Selection of the edited position in a line

Selection and insertion of an alphanumeric
character
(space, 0to 9,Ato Z,ato2)

End of parameter editing

Saving parameters

After completion of the parameter editing, the performed edits must be written in the device. The
recording in the device is performed by selecting this option. Successful recording of parameters in
the device is confirmed by message “Data valid”.

Counters value and actual time are written immediately after new value setting. Before storing of
new value into appropriate register a confirmation message is shown.

9.8 System data menu

System data
Basic system parameters are displayed (see Fig. 16)

Device test

After selecting this menu item, the device will test its internal status and will list on the display the
errors found and warning messages. The initiated test of the device takes several seconds and has
no effect on the measuring and archiving activities of the device.

A warning is displayed on the display during the test. The indicated errors are marked with prefix
“E” and identification number; in case of a warning message the “W” prefix is used. For a complete
list of errors and warning messages see par. 9.9.
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9 DEVICE OPERATION

Device reset

After choosing a device reset, the software jumps to the starting address and performs a repeated
initialization of the entire measuring system. The contents of all archives and the statuses of all the
V and Vb gas volume counters do not change during this operation. All the other set parameters
also do not change.

Communication

This menu displays the set communication interface (i.e. “RS-232/485 line”, “infra IEC-1107” or 51
communication via modem). In case of communication via GSM/GPRS mode, some diagnostic -
information is displayed.

Value reading
This option freezes the displayed instantaneous values. Use this option in case you need to
manually copy the measured data.

9.9 Diagnostics menu

The “Diagnostics” menu stores information on the converter status.

Instantaneous status
This menu displays the instantaneous status of the device. Pressing the button “right arrow” will
gradually display all the existing errors and warning messages of the converter.

Summary status

The summary status serves to monitor the occurrence of active error statuses (of the individual bit
statuses of the device) from the last initialization of the summary status. That means that states of
device which might have already expired are also recorded.

The basic information on the status of the summary status is also displayed in the form of an icon
(see par. 9.2) on the initial device display.

Initialization of the summary status

After selecting this option using the device keypad, or using the option “Zero out the summary
status” from the “Settings - Diagnostics” menu from the service PC SW, the summary status is
initialized - the actual status is set according to the instantaneous status. To permit initialization
procedure service switch must be in ON position. If switch is in OFF, message will be displayed that
initialization procedure is denied.

9.9.1 Displaying device errors

Error messages are displayed in the “instantaneous status”, “Summary status” and “Device testing”
menu. An auto diagnostic is launched regularly, a complete device test daily, a test of sensors
exchange daily or irregularly when the device is turned on. The test can also be launched by
choosing the “Device test” function using the keypad.
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9 DEVICE OPERATION

The short form of the summary diagnostics is displayed in the right corner of the highest menu level
in the form of abbreviations OK, Err or Wrn (see par. 9.2). This is abbreviated for a summary of the
individual stata; the abbreviation with the highest priority is always displayed. The order of the
priorities from the highest: Err, Wrn, OK. More detailed display of the diagnostic information can be
done via the service SW [22].

9.9.2 Status word of the device

Status word is 64 bit. In case of change of watched bit is all word saved in Status archive. Meaning
of single bits is shown in Tab. 8 and in Tab. 9.

52

9.9.3 Status word of the device stored in data archive

For storing into data, daily or monthly archive there is a compact status word (24 bit) defined in the
device. In the archives is stored information about when given bit went during archiving interval into
active state. Single bits are counted like sum of appropriate bits of Status word of the device.
Meaning of single bits is shown in Tab. 10.

Manual EC 600 - ENO1a -

On the display

Description

EO CRC program

Error of the firmware check sum.

E1 CRC loader

Error of the firmware loader check sum.

E2 CRC parameter

Error of the check sum of the device parameters.

E3 memory error

Device memory error.

E4

- unused -

E5 setup full

Full settings archive.

E6 sensor change

Performed interchange of sensor or modification of its parameters.

E7 sensor commun

Error of communication with the sensor.

E8 sensor failure

Sensor error.

E9 bat. volt.low

Battery voltage dropped under the permissible level.

E10 compres.tab.

Error of compressibility table calculation due to the input parameters.

E11 compres.fail.

The compressibility calculation can not be performed due to the
limitation of the range of the standard used for calculation of
compressibility in the measured temperature and gas pressure.

E15 P1 max limit

E16 P1 failure

E17 T1 min limit

E18 T1 max limit

E19 T1 failure

E12 - unused -
E13 - unused -
E14 P1 min limit

Measuring range exceeded

E26 synchr. RTC

Synchronization error RTC, required shift longer than 2 hours

2017-11



9 DEVICE OPERATION

E27 Unused -
E28 encoder fault Encoder fault

Table 8: List of events - error messages (Err indication)

On the display Description

WO sensor warn. One of the connected converters has activated a warning message. T
More details can be found by reading out the converters parameters. 53

Wi1 - unused - -

W2 - unused - —_—

W3 overcur. term The terminals of the internal bus have been overloaded.

W4 - unused - o

W5 extpower fail Outage of power supply from the network. -

W6 setup archive crowded Settings archive 80 % full. Device current overload.

W7 tamper1 fault Tamper input 1 active

W8 tamper?2 fault Tamper input 2 active

W9 P1 min threshold
W10 P1 max threshold
W11 T1 min threshold
W12 T1 max threshold
W13 Q1 min threshold
W14 Q1 max threshold
W15 Qb1 min threshold
W16 Qb1 max threshold
W17 C1 min threshold
W18 C1 max threshold
W29 - unused -
W30 - unused -

User limits exceeded

Table 9: List of events - warning messages (Wrn indication)

bit Display Description

0 General error General error of device.
1 General warning General warning of device.
2 External power supply error | Interruption of external power feeding.
3 TAMPER active Tamper input active
4 Calculation error Calculation error. Spare counters are used in this case.
5 Transducer error Transducer error.

6 Value out of range Value of pressure or temperature exceeds transducers limits.
7 Value out of range Value of pressure or temperature exceeds limits defined by user.

Tab. 10: Compact status word of the device
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10 Mounting instructions

Gas volume conversion device EC 600 is compact device inbuilt in sturdy housing made from

plastic and it is corresponding with IP66 protection. Device is designed for mounting in hazardous

area Zone 1 and Zone 2.

Inside the housing there is next to the completely covered evaluation electronics also a battery and

analog pressure transducer with input thread M12x1.5 according to DIN W 3861 for attachment of

pressure piping.

On the bottom side of the housing there are 7 metal glands PG7 (IP68 protection) and they are

— used for connecting of input and output signals with possibility of conductive connection of cable
shielding.

— On the front of the device there is a foil label with display, optical interface for infrared head
communication (HIE-01, 03, 04) and keypad.

10.1 Mechanical mounting of the device

The device can be easily mounted either directly to the gas meter by using single-purpose holder
for given gas meter type, directly on the wall of the control station or on the gas pipeline using
mounting plate.

Mounting on the wall:

The device is mounted by using 4 screws 4x30 and mounting holes which are out of the area under
IP66 protection. Screws are placed in the corners on the bottom of the housing. Mounting holes for
the screws are accessible after opening the housing cover.

Mounting on the pipeline:

Mechanical mounting of EC 600 on the pipeline makes easier using of mounting plate which can be
mounted on the straight pipeline section via pair of mounting lugs with hold-down straps.

Lugs with the spacing corresponding to pipeline diameter will be pulled-through the holes on the
mounting plate and all will be pulled on the pipe. On free ends of the lugs will be by the M6 nuts
with spacers tightened hold-down straps, whereby will be mounting plate tightened on the pipeline
in to the required position. Mounting plate can be installed on horizontal pipe with diameter from
DN80 to DN 150 or on vertical pipe with diameter from DN80 to DN200.

Fastening of EC 600 to the mounting plate is accomplished by 4 screws M4x10 CSN 021131 via
mounting holes which are accessible after opening of the housing cover. Mounting plate also
makes possible to attach three way valve necessary for doing of short verification.
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10 MOUNTING INSTRUCTIONS

Fig. 20: Mounting of EC 600 to the mounting plate

Fig. 21: Mounting on the pipeline

55
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10 MOUNTING INSTRUCTIONS

Pressure transducer connection

For connection of pressure input we recommend to use accurate weldless stainless steel pipe

6x1mm. For connection from the gas pipeline will be used gas meter output Pm (previous Pr)

eventually it is necessary to use welded-on piece dedicated for connection of gas pipe with required

size.

The case of usage connection via three way valve is shown on the Fig. 21. Stainless steel pressure

pipe 6x1 of 60 mm length with prepressed ring on both sides first needs to be inserted to the

56 endstop of pressure input of the device and tighten it by nut M12x1,5. The otvher end of the pipe

R put on “working” output of the valve which is mounted by 4 screws M50x40 CSN 021131 on beam
of three way valve and slightly tighten the nut. In this phase tighten beam of three way valve with

— mounting plate by using of 2 screws M5x10 CSN 021131. Last operation is to tighten nuts on both
sides of interconnecting pressure pipe.

Temperature transducer connection

For connection of temperature transducer will be priority used thermowell mounted on gas meter. If
gas meter is not provided with thermowell there is a need to weld weldolet for putting thermowell
according to gas meter manufacturer’s instructions, in principle in distance DN - 2DN beyond the
gas meter in gas flow direction. Weldolet must be welded in such way that weldolet will be during
the mounting in vertical position, or diverted 45° from the vertical axis and with hollow up (Fig. 22).
Thermowell with appropriate length (according to pipe inner diameter) will be screwed through the
copper sealing in to the weldolet (see Tab. 10). Temperature transducer PT1000 can be now
inserted in to the weldolet and tightened by safety nut.

DN (mm) L - thermowell weldolet
(mm)

40 55 oblique
50 55 direct
80 100 oblique
100 100 direct
150 160 oblique
>200 160 direct

Table 10: Assigning of weldolets and thermowells according to pipeline diameter
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Fig. 22: Temperature sensor mounting

Temperature sensor

/Safety nut

— Thermowell

P Direct weldolet

Fig. 23: Temperature sensor mounting by the help of direct weldolet
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10 MOUNTING INSTRUCTIONS

10.2 Cable connection, grounding

For interconnecting with other devices it is necessary to use only shielded cables. On device side
shielding of the cable must be attached with metal body of cable gland (according to Fig. 24). All cable
glands of the device are connected reciprocally. It means that shielding of all cables coming into the
device is interconnected. Thereby is ensured high resistance against electromagnetic disturbance.
Temperature sensor and external pressure transducer (if included) is also equipped with cable whose
58 shielding is attached to metal body of cable gland. Metal part of temperature sensor is insulated. Metal
— body of pressure transducer is connected with cable shielding.
During installation of the device and connecting of shielding is important to avoid creating of ground
loop.

N The device is not necessary to be grounded.

For cable connection (size of conductor 0,5 - 1,5 mm?2) there are used clamps mounted in the device, in
whose nearness there is printed on the board description of signal which is assigned to each clamp (see
Fig. 8). Before connecting cables it is necessary first to apply wire-end ferrule on the stripped end of the
wire and force on them by pliers which are supplied by the manufacturer of wire-end ferrules. Wires
ended by ferrules it is possible to plug in to the clamps without need of special tool. During wire
disconnecting it is necessary to slightly push nose of the clamp and carefully take out the wire.

cable type cable diameter Recommended cable type
Pulse input Shielded 2 4 - 6,5mm Unitronic LiYCY 2 x 0.25 Lappkabel Stuttgart
wire cable SRO 2.22 CSN347761 Kablo Velké MeziFigi
External power Shielded 2 4 - 6,5mm Unitronic LiYCY 2 x 0.75 Lappkabel Stuttgart
feeding wire cable
Pulse outputs Shielded 6 4 -6,5mm Unitronic LiYCY 6 x 0.25 Lappkabel Stuttgart
wire cable SRO 6.22 CSN347761 Kablo Velké MeziFigi
RS-232 connection | Shielded 4 4 -6,5mm Unitronic LiYCY 4 x 0.25 Lappkabel Stuttgart
wire cable
RS-485 connection | Shielded 4 4 -6,5mm Unitronic LiYCY 4 x 0.34 Lappkabel Stuttgart
wire cable

Table 11: Recommended cable types

Temperature resistance of SRO cable type is given by manufacturer in range -5°C - +45°C.
Manufacturer Lappkabel Stuttgart is guarantee resistance on their product Unitronik LiYCY for
moving lead-wires in range -5°C - +70°C and for immovable lead-wires in range -30°C - +80°C.
From these values ensue also temperature conditions for mounting of the device.
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11 Accessoires

11.1 Assembly accessories

1 pc assembly board (metal)
2 pcs stirrup with splice
for assembly of board on pipes (for pipes @ 50 mm, @ 100 mm, @ 150 mm - must be specified
when ordered)
1 pc temperature well (length 54 mm, 100 mm, 160 mm - must be specified when ordered)
1 pc of welded-on piece for the temperature well (direct or slant - must be specified when ordered) —
1 pc three-way tap PN 100

11.2 Intrinsically safe supply sources for external power supply

JBZ-01 (power supply from 230 Vac)
JBZ-02 (power supply from 12 Vdc)

11.3 Separation and communication modules

DATCOM-S1, DATCOM-S2
DATCOM-K1, DATCOM-K2
DATCOM-K3, DATCOM-K4

11.4 GPRS communicator

CU 600 (battery supply of the communicator)

11.5 Other accessories

CL-1 4-20 mA analog output module

HIE-03 Infra-red head with RS232 communication interface

HIE-04 Infra-red head with USB communication interface

EDT 23 Digital pressure transmitter, type of protection ”i” - intrinsically safe
EDT 34 Digital temperature transmitter, type of protection ”i” - intrinsically safe

module RS-485  expansion module KP 065 08 for digital transmitter connection (board with cover)
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12 Technical parameters

Mechanical parameters

— mechanical dimensions (w x h x d) 193 x 160 x 73

- weight 1.2 kg

— casing material polycarbonate

- terminals - conductor cross section 0.5 mm2 - 1.5 mm?
60 .

— mechanical class M2

- electromagnetic environment E2

Environment
— — protection IP66, pursuant to EN 60529
working temperature -25°C-+70°C
Readability of display in ambient temperature
below -20°C is not guaranteed.

- storing temperature -40°C - +85°C

- working position vertical 3)

— humidity max. 95%, non-concentrating vapors
- protection against dangerous touch of Small voltage

live and non-live parts

Non-explosive design - intrinsically safety

- indication 1 2G ExiallCT4/T3 -ZONE 1
- certificate no. FTZU 11 ATEX 0014X
- environment classification (Zone) see above (indication)

Power supply

- supply battery type Lithium 3.6V/17Ah (size D)

- supply battery life time 6 years 4

— supply battery voltage 2.8-3.6V

- measuring the supply battery life time Yes, alert 90 days before discharge

- back-up battery type Lithium 3.6V/1Ah (size 2 AA)

- back-up battery life time 10 years

Power supply from external source PWR (GND,+) terminals

— External JB source type JBZ-02 (JBZ-01, DATCOM-Kx)

- supply voltage of the external JB 4.5 - 10V (inputs type NAMUR not used)
source UPWR 7 - 10V (inputs type NAMUR used)

Note: real value depends on type of
connected sensor NAMUR
- cable length 30m

3) Recommended working position. In case of a working environment where humidity condensation avoidance is ensured, the device
can also be installed in horizontal position.

4) The life time of the supply battery depends on the set mode, and the life time of the back-up battery depends on the method of
using the device without the charging battery
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Device accuracy, metrology parameters
— measuring principle PTZ converter, 1 channel )
- type approval mark (in accordance certification under MID)

Relative error (within scope of working temperatures)
— makx. total error of the converter < 0,5 % of the measured value
< 0,3 % of the range ©)
(version without MID certification)

- typical total error of the converter 0.15 % of the measured value
0.10 % of the range 7)
(version without MID certification)

— Operational volume measuring error No error
- Compressibility factor calculation error <0,05 %
— Compressibility factor calculation AGA-8 92DC, AGA NX-19 mod, AGA 8-G1,

AGA 8-G2, SGERG-88, constant 7)

Measuring pressure
= Number of inputs 1
- Sensor Silicon piezoresistant sensor

certification under MID
— measuring ranges 80- 520 kPa
200 - 1000 kPa
400 - 2000 kPa
700 - 3500 kPa
1400 - 7000 kPa

80 - 1000 kPa 8)
400 - 7000 kPa 8

— measuring error < 0.25 % of the measured value

- long-term stability < 0.1 % for each year of the measured value
< 0.2 % for each year of the range

without MID certification

— measuring ranges 80- 520 kPa
80 - 1000 kPa
80 - 2000 kPa
80 - 3500 kPa
80 -7000 kPa

3) Even simpler options of conversion can be configured. Supported options are PTZ, PT, TZ and T.

6) In case of device version without MID certification there is a measurement error specified in percentage from the range according
to American usage.

7) Selected calculation method of compressibility can involve temperature range. See Table 1.

8) Enhanced range for extra charge. Can not be combined with enhanced accuracy.
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— measuring error <0.20 % of the range 7)
- long-term stability < 0.2 % for each year of the range 7)
— maximum overload rating 125 % of the upper limit of the measuring range
— mechanical resistance 10 MPa*%)
- Connecting pressure tube @ 6 mm, screwing ERMETO M12 x 1.5
- — design Internal
62 External, standard cable length 2.5 m max. 5 m

Measuring temperature

— — Number of inputs 1
- Sensor PT 1000, platinum resistor detector
- - measuring range -25-+60°C
- — measuring error +0.2C
- long-term stability <0.02 % for year (relative error in K)
- sensor design tube @ 5.7 mm, length 120 mm with integrated
cable
- length of external sensor cable Standard 2.5 m, max. 10 m

Internal temperature measuring
— measuring error +3°C

Real time circuit

- long-term stability +5 min / year at 25°C

Digital inputs INPUTS terminals

— number 4

- input options LF impulse input, HF impulse input NAMUR,
binary input low-input, binary input NAMUR

- length of cable for the individual inputs 30m

Binary input - classic Terminals DI1(LF+/-), DI2(LF+/-), DI3, Dl4

- Max. number of inputs 4

— input type Low-input input - connecting reed contact or
no-potential output

— min. time of status duration 100 ms

— open circuit voltage 25V-3.6V

- Shortage current Approx. 3 pA

- level “ON” R<100kQ or U<0.2V

- level “OFF” R>2MQ or U>2.5V

9) Will damage pressure converter, the gas-tightness remains the same.
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12 TECHNICAL PARAMETERS

LF impulse input

- Max. number of inputs
— max. frequency

— input type

— min. length of pulse / pause
— open circuit voltage

- Shortage current

- level “ON”

- level “OFF”

Binary input - NAMUR 10)

Max. number of inputs

input type

min. length of pulse / pause
open circuit voltage

Internal resistance

HF impulse input - NAMUR 1)
- Max. number of inputs

- max. frequency

- input type

— min. length of pulse / pause
— open circuit voltage

Internal resistance

Input ENCODER - NAMUR
- Max. number of inputs
- type

- type of input

— cable length

Digital outputs
— number
— outputs options (sw configuration)

- Output types
- length of cable for the individual outputs
— without galvanic separation

10) The device must be charged from an external source JBZ-02.
11) The device must be charged from an external source JBZ-02.

Terminals DI1(LF+/-), DI2(LF+/-), DI3, DI4

4

10 Hz

Connecting reed contact or no-potential output,
WIEGAND

40 ms

25V-3.6V

Approx. 3 pA

R<100kQ or U<0.2V
R>2MQ or U>25V

Terminals DI1 (HF+/-), DI2 (HF+/-)
2

NAMUR (DIN 19234)

200 ms

UPWR

1kQ

Terminals DI1 (HF+/-), DI2 (HF+/-)
2

5 kHz

NAMUR (DIN 19234)

100 ps

UPWR

1kQ

Terminals DI1 (HF+/-)
1

NAMUR (DIN 19234)
Absolute ENCODER S1
30m

OUTPUTS terminals
4

Impulse output, binary output, analog output

(via CL-1)
Open collector
30m
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12 TECHNICAL PARAMETERS

Binary output DO1, DO2, D03, DO4 terminals
- Max. number of outputs 4
- max. voltage 15V
— max. current 100 mA
— max. resistance in connected status 10Q
L Impulse output DO1, D02, DO3, DO4 terminals
64 - Max. number of outputs 4
_ - max. voltage 15V
- max. current 100 mA
— — max. resistance in connected status 10Q
- time of connection Programmable 0.1 s - 25 s (step 0.1 s)
— — time of disconnection Programmable 0.1s - 25 s (step 0.1 s)
- Analog output DO1, DO2, DO3, DO4 *) terminals
- Max. number of outputs 4
— Output type Current output 4-20 mA (realized by module
CL-1)

Connection of external transducer via expanding module RS-485 - optional
(communication line RS-485 internal bus)

- Expanding module marking KP 065 08

— Communication interface for transducer RS-485 (intrinsically safe)

— Communication protocol MODBUS RTU

— max.number of connected modules 1

- max. length of cable of transducer 100 m

- recommended type of pressure transducer  EDT 23 (intrinsically safe)

- recommended type of temp. transducer EDT 34 (intrinsically safe)

Interface for communication with superior All three interfaces share the same

system communication channel - can not be operated

simultaneously

Metallic interfaces

- galvanic separation yes

- Interface of serial communication RS-485 or RS-232 (not possible
simultaneously)

— Communication protocol Optional, according to the firmware version

— Communication speed 9600 Bd - 57600 Bd, adjustable

- Byte format 8 bits, 1 stop, without parity

RS-232 line RS232 terminals (GND 1, CTS, TxD, RxD),

— connection via JB separator E.g. MTL5051

- cable length 30 m
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12 TECHNICAL PARAMETERS

RS-485 line RS485 terminals (GND1, U1+, D1+, D1-)
- connection via JB separator Datcom-K3, Datcom-K4
— max. cable length <100 m

IEC-1107 interface
— Communication speed 9600 Bd to 38400 Bd

Possible inputs / outputs configurations -

Binary input Impulse input -
Classic NAMUR LF HF (NAMUR) -
DI1 YES YES YES YES
DI2 YES YES YES YES
DI3 YES - YES -
DI4 YES - YES -
Binary Impulse Data
output output output*)
DO1 YES YES YES
DO2 YES YES YES
DO3 YES YES YES
DO4 YES YES YES

*) necessary to connect an external module CL-1 using the JB separator (e.g. Datcom-K3)
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13 Inexplosiveness parameters

HF inputs NAMUR DI1, DI2: HF+, HF- (INPUTS) Terminals

Uo =10V
Io = 11 mA
Po =27 mW
66 IC 1B
Co 2.8 uF 18 puF
— Lo 200 mH 700 mH

LF inputs and binary inputs DI1, DI2, DI3 and DI4: LF+/-, DI3+/-, DI4+/- (INPUTS) terminals

Uo= 6.5V

|o = 8 mA
Po =15 mW
(& 11B
Co 2.8 uF 18 pF
Lo 200 mH 700 mH

RS485 communication line/internal bus (optional):

Terminals GND, U+, D-, D+

Uo =65V
|o = 1 A
o= 11 W
liC 11B
$Co | 3.5uF 250 uF
sLo 30 uH 120 pH

Digital outputs DO1 to DO4: Terminals GND, DO1, DO2, DO3, DO4 (OUTPUTS)

U=15V
ZPi=1W
Ci=500nF
Li=0

External power supply: PWR (GND, +) terminals
Ui=10V

li=0.2A

Pi=0.33 W (Pi=0.41 W, only for JBZ-02, JBZ-01)
Ci=0
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13 INEXPLOSIVENESS PARAMETERS

RS485 communication line/communication with superior system: Terminals GND1, U1+,

D1-D1+
Ui=10V
2Pj=0.33 W* (sum of outputs in RS485 and RS232)
Ci=2.8 uF
Li=0
RS232 communication line/communication with superior system: Terminals GND1, CTS, TXD, 67
RXD —
Ui=20V
2P = 0.33 W* (sum of outputs in RS485 and RS$232) S
Ci=200nF L
Li=0
or -

MTL5051 (only terminals 1, 2, 5, 6)

* Note: Sum of outputs is defined jointly for both interfaces, i.e. sum of outputs on RS485 and
RS232 must not exceed 0.33W except MTL5051.

N, The battery used in the device belongs in the hazardous waste category. The
used batteries can be returned to the manufacturer.
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14 DEVICE SETTING

14 Device setting

After assembly and connection of the device in the measuring place is necessary to set several
device parameters (gas meter serial number, gas meter constant and station identification, etc.).
Setting of the device is made with help of service SW. The installation is made with starting up of
the file SETUP.EXE.

For parameters setting is necessary to have the service switch in position “On”.

- 14.1 Standard device control after installation

_ Recommended setting and control progress are necessary for correct device function:

e control of system time in the device (see paragraph 14.3.3)

e control of computing algorithm and gas composition setting (see Fig. 26)

o gas meter constants and gas meter serial numbers setting (see paragraph 15.2)

o setting of default pressure and temperature values (see paragraph 14.3.5)

o actual values of counters reconciliation with gas meter volume (see paragraph 14.3.6)

e control of device diagnostics, removal of possible problems, initialization of device summary
status (see paragraph 14.3.7)

o clear of device archives (see paragraph 14.3.8)

It is necessary to adjust this progress for other functions and controls (output settings, external
power supply, etc.) during concrete installation. Archives clearing and summary status clearing
must be completed at the end of control. After ending of device setting is necessary to switch the
service switch in “off” position.

Notes:

1. Metrological device parameters are set from the manufacture so that the device will work
according to customer’s requirements. Metrological values setting are protected by HW key and
metrological switch. This switch is secure with authorized mark.

2. The possibility to set other device parameters is protected with service switch, per chance with
the password.

3. The device is delivered without active passwords.

Values of these parameters can be displayed on the device display by choice in device menu -
DEVICE PARAM. -> Communication.
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14 DEVICE SETTING

14.2 Device connection with PC

The device can be connected with PC either with help of cable by force of serial interface RS-232
(eventually RS-485), infrared-head (HIE-01) or eventually via modem.

For device setting in terrain is best to use infrared-head or cable RS-232 (see Fig. 14). In case of
communication through infrared-head is to this communication assigns the highest priority and the

device will automatically choose this communication. —
69

Warning:
If is the PC used in the explosive surround (ZONE 1 or ZONE 2), then must be during connection
between device and PC accomplished all protecting norms.

Communication parameters (default setup)
In the device are pre-set from the manufacture these parameters for connection with PC (or —

modem):
Communication speed, interface RS232/RS485 38 400 Bd
Communication speed, optical interface of infra red head 9 600 Bd
Communication protocol ECCONF
Communication address of device (see further) Address1=0
Address2=0

14.3 Setting of communication between device and PC

When is device connected with PC, then it is possible to start-up service SW with double-click on its
“exe file”. After SW starting is displayed already defined devices (consumption places) see Fig. 25.
In this list is for one device determines one line. In each line are defined all parameters for device
identification and for communication line assignment. User may edit parameters very easily with
double-click on each window. By some parameters symbol of arrow is displayed in right corner.
Clicking on this arrow user can choose from several possibilities. When user cannot find the device
in the list or the list is empty so it is necessary to make a new line with definition of new device
(consumption place). The new line is made out after click on icon “+”. Parameter setting of new
consumption place is the same like editing of existing consumption place.

14.3.1 Parameters setting of consumption place

By all consumption places are in columns arrange identifying data and data which are necessary for
communication.

= Station description - users marking of station
= Station identification - station marking; this marking (name of the consumption place) must be the
same with marking, which will be written in the device memory
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= Tel. no. - fill up only, when is the communication via modems. Fill up telephone number of modem,
which is connected with device.
= [P address:port - fill up only in case of LAN network or GPRS connection (data is possible to receive
from administrator)
= UDP - choose No.
= Name of comm. channel - after double-click choose communication channel (description - see
paragraph 14.3.2)
— = Addr.1, Addr.2 - if you have only one connected device fill up zeros - in case of placing in
70 communication network must be filled up its actual address
— = Protocol - Choose the same which is set in the device. For establishing of first communication is in
the device set communication protocol ECCONF.

— ! - Dialog 600 - Measuring telemetric systems Version User

File Edit ‘Window Character Language Readout Databases Setup Options  Help
~a
D|o|m|&| &|c=(ef &8|m|
Automatic processing Statuz of modem Display ~
Fioad Time:; Al
B4 Rest of pazzes: 3 {« Commun,
Add data | > InterrLipt ‘ (" Autom. process.
Export | |Ipdate column Last data‘ Connect | Disconnect |
Station dezcription |Statinnidentif. |TeI.N|:|. |IPaddress:p0rt |LIDF‘ |Namenfcomm. channeI|Addr.1|Addr.2|Prntnc0I |User[|:uass
Boubscr | | [ | oMz 0 [0 [ECeot [ |
v
£ ¥

Fig. 25: Consumption place setting

Note for parameters Addr.1, Addr.2:

Parameters Addr.1, Addr.2 address device connected which is connected to communication device
in given consumption place. In case that this consumption place includes more connected devices
then is necessary to differentiate devices with help of these addresses. For connecting of
communication device (PC) with conversion device must be in these parameters given the address,
which is set in connected device (see 14.3.5). In case, that there is connected only one device so is
possible to leave these parameters with zero, because in so case the device answer even if it has
arbitrary address.

WARNING (is valid for MODBUS protocol):

In case of using MODBUS protocol (see 15.7) is used only address Addr.1. In this case you cannot use
zero address; you have to use non-zero address Addr.1 which is set in the device (in range from 1 to
247) or you may use universal address Addr.1 = 248. The device will answer on this address always.
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If all data are set in line in the right way, consumption place is set and communication way between
PC and device is ready. The user may test communication with help of actual values reading (menu
choice Readout -> Actual values).

14.3.2 Communication channel setting

For successful communication between device and PC must be correctly set the communication
cannel. For communication cannel setting must be chosen correct communication interface,
communication speed, etc.

Setting progress

= From menu choose: Options -> Communication channels

= |n case of adding a new device in to the set service SW is possible to choose already defined
communication channel or define a new communication channel with the button “+” see Fig. 26.

= Setting of new communication channel starts with choosing of connection between device and PC
(programme switch Communication medium). For communication via infrared-head choose RS-232
and relevant communication port COM. After this selection will be the new communication channel
added in the table Configuration of communication channels.

Configuration of communication channel:
= name of communication channel - here assign your own mark (in case of more communication
channels is it better for its identification)
= Speed of communication channel:
- communication via infrared-head HIE-03,04 - communication speed up to 38 400 Bd (older model
HIE-01 - communication speed 9600 Bd)
- communication via serial port - Communication speed up to 38 400 Bd.
- communication via modem - communication speed is set according to communication speed of
modem.
= QOther parameters are without changes.

Basically if user wants to edit the table, change is made with click on item.
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Configuration of communication channels

o[l |G Lvlx] [

aF. IName of comm. chan. IMedium IF'Dlt IName [modern, connection) ISpeed |Ma{packe Timeout IHepeat IWhen disconned ~
|_|Tes COMI R5Z3z2 Ok 1024 ZR00 3
| |res |COM2 R5Z32 ComMz 1024 2500 3
| |Mo  [U.S. Robotics 56K FaX ERodern [COM1 LS. Robotics 55K FAX EXT 1024 5000 a
| |es | COM1Y #4 R5232 Cam1 33400 1024 2500 3
| ez M etwork, Pripojeni k mistni siti 1024 10000 8
72 || ‘ez |Pripojeni k mistni siti 2 Fetwork Fiipojeni k mistai siti 2 1024 10000 8
| L MNew communication channel U iy B
— |_|Mo 1024 5000 a
Mo r Communication mediunm Mame 1024 5000 8
- ad f* RS232
= (e 1024 10000 |8
" Modem
" Connection
_— = Network
v OK v
0 | > a

Fig. 26: Adding of new communication channel

After complete definition of new communication channel is a new setting saved with pressing the
button OK. New defined channel may be chosen by setting of consumption places setting (see
paragraph 14.3.1).

14.3.3 Control and setting of system time

In the device are real time clock with calendar. It is possible to display actual date and time on
device display in menu System data or with reading out of actual values with help of service SW.
The item Setup -> Date and time in program menu allows changing these values.

14.3.4 Readout and setting of parameters in the device

The user may readout parameters from the device with help of item from menu Readout ->
Parameters.

After parameters readout are data from the device displayed in single window. The use may with

help of icon choose between two types of display mode:

a) Simple mode display

On the screen are displayed base device parameters with possibility of their setting (see Fig. 27
and Fig. 28).
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Fig. 27: Base device parameters
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Fig. 28: Data archive
Manual EC 600 - ENO1a - 2017-11



14 DEVICE SETTING

b) Full mode display

All parameters are displayed at tree order. This type of display is determined for advanced

users.
‘  Dialog 600 - Measuring telemetric systems Version User JIE Z
EF File Edit ‘window Character Language Readout Databases  Setup Options  Help - 5 x
D ||| &) ||| =|=|ml
DEEERER! PH2E | £ 3 | PO
= 1[Gl Butzbach faddr 0.0) Basric paramelers
- +-f(x) Calculated measurands
[+ ’s Hardware (addr. 240) Identification] Communication] Service parameters  Conversion ]
+ - Fress. EDT-23 [addr. 1] B '
T % Statistical meazurands ase valles
— +-_% Temp EDT-34 [addr. 2] Standard of compressibility Temperature [*C] 20
Mark [ Name [Vis ad v SGERG-88 hd Pressure [bar] 1.01325
om0 [01] Pressure pl 1 - -
o~ A2 (01) Temperature 1 2 &¢ campasition []
oA 03 (02) Battery voltage 12 coz 0.0383 HZz2 a
o804 (01 Internal termp. 13
o~ 8050 (03) Flow Qb 8 Relative density  |0.5668
I ED1 [09) External power 21 Calorific: value [ /m3] by
i BO2 (01] Device emar 14 Calculator of calorific value | combustion / gas temperature |40.0423
I E03(02) Tiir auf 15 25/40°C
I E04a (07) Tiiriibensachung 16 4 3
" BOS (03] Gaszahler 24 (EEESEEL (PR
co Correers. Factor C1 2 i - i
.- > Earometric pressure [bar] |1 Sealevel altitude [m] u]
» »E07 [BO4] Equation E1
* ZE02 (vO2) Equation E2
W SE03 [205) Bazeflow
K01 (C01) Comp. ratio Z/Zh K1 9
A~ 001 [01] Flow 07 4
A~ Q07 [301] Base flow Qb1 11
—E 501 (a02) Setpaint 51 19
—Es02@o1) Cma >12000 23 Length of data archive: 17 months, 1.00 days,
Mot (01) Prirnary wolume %1 3
Mnwozo [04) Counter output 2 22 I saveinta file fﬁm Save into device | x Cancel |
AL Lad fns [ P [ | [ b
File: C:MDATA \parametert B utzb_summer_line. par Station: Butzbach CORZ.9600 ECconf

Fig. 29: Base parameters - Full mode display

In base display is possible to set followings:

1. System parameters - allows identification settings, communication settings, service
parameters setting and setting of parameters for conversion.

2. Structure of individual archives. With simply check mark are assigned (or removed) single
variables from format of relevant archives.

3. Actual values of counter - with help of this are possible to preset volume values and
conversion constants values.

4. Error values of temperature, pressure and constant value for fixed conversion number.

Setpoints or setting of boundary limits, if these limits already exist.

6. Output pulses - permission or blocking of already defined output pulses generating.

(&)

Values modification is made out with data assignment in the column “Value” or in some cases
with choosing of preset value. Changed data are saved in to the PC memory. Record into the
device is made out after parametrization ending and with pressing the button “Save into
device”.

Warning:
In some cases (a, b) may change of the setting effect clearing of some archives.
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14.3.5 Device parametrization with assistant

For better device parametrization is in the device users-friendly and simple assistant. User may
start up this assistant with click on the icon in the toolbar (see Fig. 30). With selection of
Installation of telemetric system in Wizard for editing of parameters start base device
parameters setting.

==1E

! - Dialog 600 - Measuring telemetric systems WVersion User
EI: Fil= Edit “Window Character Language Readout Databases Setup Ophions  Help 75

Do [ ||| 5 |G| =|S5|m —
TeEEEzEs! mao | 2 @) Po | < -+ | [®

System Actual valves of cooriers _—
fa_-n. System basic parameters | Mark Marme U rit alue
Archi w07 (0] Primary solume %1 m3
rCnnves Well Vi) | Spare prim. vol. Vsl m3 —_—
—*0 Data I 20 Binary |
o] Who1 v01] [Base volume Wbl m3
29 Daily I 20 Estieme | Whe01 WbO1 |5 pare base val Wbl m3
#E honthiy I PR Fast |
Counters

Wizard for editing of parameters

Farametrization of comector x Cancel |

Select next menu
Inztalation of telernetric sustern
Parametrization of data commurication

rou can zave each walue of counters zeparately by writing new value
Output signals and pressing 'Enter’ or en block by pressing of button 'S ave en block'.
I Enable / Disable I

Read walues from device Sawve en block |

Length of data archive: 17 months, 1.00 days,
= Save inta file I ,5” Save into device | x Cancel I
"wiizard for editing of parameters |Fi|e: C:ADAT A vparameter'sButzb_zummer_line. par |Station: Butzbach |CDM2,EIBDD ECcanf

%

Fig. 30: Assistant for parametrization

Parametrization assistant guides the user through setting of some parameters.
Meaning of all parameters is described on lower window frame.

Wizard for editing of parameters

Parametrization of comector Back Mext |

Select next menu

Inztalation of telemetnic system
Farametrization of data communication

Fig. 31: Parametrization of identification and communication

On first screen is possible to set station identification number, station address in the network by
force of Address1 and Address2, communication protocol, communication speed, period of saving
into archives and measuring period.
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Value range of parameter Address1 is from 0 to 65535, for Address2 is from 0 to 255. For
MODBUS protocol is range of parameter Address1 limited from 1 to 247; Address2 is not used.
After pressing the button Next will be displayed following screen, which is determined for setting of
Gas composition. Firstly, must be chosen Standard of compressibility. According to chosen
method is in the device preset gas composition from the manufacturer. User may set gas
composition according to actual values.

76 ' “|Wizard for editing of parameters rg|
Gas compozition % Cancel | Eack |
I h ark. |Name of measurand |Parameter |E|Icl walue Mew vwalue ~

L Standard of comprezzibility SGHERG-38

L coz 0.0383 0.0383

L Hz2 0.7541 0.7541

L Relative density 0.5668 0.5668

- Calorific walue [k /m3] by combus 400423 40,0423

Dezcription of parameter

Standard of compreszibility

Fig. 32: Gas composition parametrization

Note:

Parameters are changed according to chosen compressibility in the first line. In case of constant
value of compressibility value of this parameter is configured in following steps (see Fig. 33).
After pressing the button Next Setup of 1. channel or Setup 2. Channel follows.

On this screen is possible to set following channel parameters:

= Gas meter is set in first line V01, Q01 Primary volume V1, Flow Q1 and is marked Input pulse /Base
unit. Set value is good for volume V1 counting and for Flow Q1 counting. If gas meter has HF output,
then is the range limited only on decimal multiples

= Gas meter serial number is set in the line V01 Primary volume V1 and is marked Serial number

= Error or default pressure value is set in the line CO7 Convers. factor C1 and is marked Default
const. pressure. Default pressure value is used in calculation of error volume value by sensor error.

= Error or default temperature value is set in the line CO7 Convers. factor C1 and is marked Default
const. temperature. Default temperature value is used in calculation of error volume value by sensor
error.
Setting of default compressibility constant is set in the line CO7 Convers. factor C1 and is marked
Default const. compressibility. This compressibility value is used in calculation only if there is no
compressibility calculated according to mathematical methods.
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Wizard for editing of parameters

Setup of 1. channel x Cancel | Back ‘
fef ark, |Name of meazurand |F'arameter |D|d walue Mew value L
L W01, 001 Prirmary walurme %1, Flow G1 Input puls ¢ B asic urit 1
|0 Prirmary wolume %1 Sernial number 0 0
(I} Corvers. factor C1 Default const. pressure 200 200
B com Corvers. factor C1 Default const. temperature 15 15 77
: (i} Corvers. factor C1 Default const. compresszibility 1 1

Description of parameter
Thiz parametr determines input constant of gaz meter [counter and How). Parameter unit iz Input pulze/B azic unit’ [e.g. imp/m3)

Fig. 33: Channel setting
With pressing the button Next follows analogous screen Setting 2. channel.

This is the last step of Assistant for parametrization. Another setting is necessary to make in the
screen of displayed parameters.

Note:

After closing of wizard for parameterization there are parameters prepared in computer pattern for
writing into device. Therefore do not forget write into device using button “Save into device” before
closing of this page. For successful parameters writing into device is necessary to have the service
switch in position “On”. After parameters saving switch over the service switch in “Off” position.

14.3.6  Setting of primary volume counter

It is very important to make reconciliation of volume counters (e.g. reconciliation of primary volume
with volume of gas meter counter). In the screen which shows device parameters (Fig. 34 - simply
parameters display) choose Actual value and in the column Value write required data.
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EI: File Edit Window Character Language Readout Databases Setup  Options  Help - 8 X
D|=|m|&| »=(e| =s|m|
DEEE E 2! 2275 | PO
System Actual valpes of co.
f_g Syztem basic parameters ‘ Mark Name Unit Value
— Archi Wi [01] Primary volume 1 m3
78 Lehnes V1 (V1) |Spare prim vol. vl |m3
“0 Data | ~0 Binany ‘
L] Whi1 [W01) |Base wolume Wbl m3
8 Daiy | 28 Exveme ‘ Whbs1 (Vb1 |Spare base vol. Whs1  |m3
#E Monthly | P2 Fast ‘
— Counters

#*K Conversion constants, S.M. ‘

i7 Actual valus

Conversion factors

Aot Default constant values ‘

Setpoints {max. min. limits)
T Setup of limits ‘

You can save each value of counters separately by writing new value

Output signals and preszing 'Enter’ or en block by pressing of button 'S ave en block”.

JU1 Enable / Dizable ‘

Read walues from device ‘ Sawve en block |

Length of data archive: 17 months, 1.00 dayz,
n Save into file ‘ ,-_.i?'m Save into device | x Cancel ‘

Fig. 34: Primary volume counter setting

It is possible to make complementary setting of binary inputs, outputs and limit values of measured
quantities. If you switch over the service switch into position “Off” the device will be ready for
measuring.

14.3.7 Device diagnostics and summary status clearing

Device diagnostics may be done:  a) by force of device keyboard
b) with help of service SW.

a) In menu “Diagnostics” are saved information about device condition:

= “Current status™ shows current device status. With pressing the button “Right arrow” there
are displayed all actual errors of the device one by one.

= “Summary status” — serves for instance for monitoring of active conditions of single device
bit status from last summary status clearing.

= “Init. sum. stat.” — serves for initialization (clearing) of summary status.
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b) In SWon PC (Fig. 35)

Menu choice “Setup -> Diagnostics (status) of the device -> From device” will be read out
from connected device summary status and status after last device test. (For displaying of
diagnostics from saved data choose From file). It is possible to find out current status of the
device with pressing the button Device test.

Dialog 600 - Measuring telemetric systems Version User IZ”E|E| -
E.'I: File Edit ‘Window Characker Language Readout Databases Setup  Ophions  Help 79
D||m|&| &|m=(e| =s|mn|
—Automatic processing Status of modem Display—
Fead | Time: All
g8 Rest of B Cammurn.
Aol data | Autom. process.
Expart | Upd=l [En CRE program I"l = | I= | = | o | — | - |-’”| 4

Hame State of last best | Summary status | -
E1 CRC loader

Station description O, channellf-\ddr. 1 |Addr. 2|F'rotoc:o| ~ _
EZ2 CRC parameters

- E3 RAM failre o0 [ELGAS]

E4 FLASH failure
E& zetup archive iz full

Device test - Butzbach |:||§||X|

o

EE zenzor change

E7 sensor communication Ermor Errar

E& zenzor failure

E 4 battery voltage low

E10 comprezsibility table

E171 compreszsibility Failure
E12 CRC battery
E13 stop mode

Wil zensor warning

"W battery capacity low

iz battery communication

W3 overcument terminal

Wi overcurent connector

B external power failure

WE overcurent device

(=]

< | | / Device test I | g/ Clear s, statuz I x Cancel |

|l

4

Fig. 35: Displaying of device diagnostics

In column “Summary status” there are captured again all errors from the last reset of summary
status. The central button at bottom part of window can be used for reset.

Table with description of errors and warning messages and pertinent procedures how to
remove it are shown in charter 16.

14.3.8  Archives clearing
This operation may be made only with help of service SW. Choice in menu (see Fig. 36) is possible
to clear archives selectively or all archives with one order (except Setup archive).

Warning:
Deleted data in archives cannot be refreshed.
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Dialog 600 - Measuring telemetric systems VYersion User - [Measured telemetric points] _‘ 11X
EI: File Edit ‘Window Character Language Readout Databases | Setup Options  Help - 8 x
0 |E’:| .lﬁl ¥ | |EI %l = I ml g Password For reading
—Automatic processing Statuz of modem——| Password for full access
Time: ;
Date and time
ﬂl Fiest of passes: 3 %
Actual values -
Add data | = Interrupt |
f_l;l Parameters
Erport | Update colurin Last data | Connect | l"I"r' of archi
Clear af archives

Q. Diagnostics (status) of device  # 1% pata archive

@ Reset of devi
=eet Of Fevice E)X Daily archive

I N R I T i e

uEx Extreme archive

_ Station description |Station identif. |Tel. Mo |IF' addres

= wlE

; Butzbach

— uﬁf Binary archive

E—ﬁ Fast archive 1
I]FEX Fast archive Z

(=]

i) ||||]

| ne

Clear all archives v

Fig. 36: Device archives clearing

14.4 Password in the device

It is possible to use device either without passwords or with password protection. Password may be
set by force of service SW. It is possible to set password for reading and for full access. The device
asks for inserting of passwords only if passwords are activated.

- With password for reading is possible to readout data from the device.
— Password for full access allows to readout data and writes data into device.

Password for full access merges both rights of passwords for reading and for full access. Service
SW remember password till its restart, so it is not necessary to enter the passwords again during
reading or writing. Passwords may be set in menu

Setup -> Password for reading; Password for full access.
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Dialog 600 - Measuring telemetric systems Version User - [Measured telemetric points] 5
EI: File Edit ‘Window Character Language Readout Databases | Setup Options  Help - 8 x
0 |E’:| .lﬁl ¥ | |EI %l = I ml E d For reading
—Automatic processing Statuz of modem——| @ Password for full access
Time: ;
Dak d
ﬂl Fiest of passes: 3 (D SLe anc Hme
Er7 Actual values -
Add data | = Interrupt | :
= | =g I T | = | f_l;l Parameters
wport pdate colurnn Last data onrect 1% Cloar of archives , | Hl + | _| e | e 5(|
: P [T A, Di tics (skatus) of devi 4 81
Station description |Stat|on identif. |Tel. Mo, |IF' addres 1agnastics (status) af device ellﬁl‘-.ddr. 1 |Addr. 2|F'roh:uc:n| || -
@ Reset of device
b4 Butzbach __ ECconf

<) -

Setup password For reading bo device

Fig. 37: Password setting

Note:

1. The password will not be activated If you fill up “empty” password during password setting.

2. Maximal length of password for reading and for full access is 6 characters.

3. Password system can be changed by administrator - password allocation or user’s password
change (see SW manual).
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15 Configuration examples

In this chapter there are the most common device configuration examples. User may deduce
standard progresses of device setting according to user’s requirements. Device configuration is
made out by force of service SW.

N Firstly must be displayed file of device parameters:
82 1. Parameters displaying of the device which is connected to PC:
— menu Readout -> Parameters
2. Displaying of parameters which were readout form the device in the past:
menu Setup -> Parameters (select saved file with suffix *.par)

Notes:

_ 1. Changing of parameters is made in computing memory of PC. It is saved into device after
pressing the button Save into device.

2. Described examples of configuration may do (except point out exceptions) users without
hardware key. For successful parameter saving is necessary to have service switch in “On”
position. After finishing of parameters adjusting is necessary to switch the service switch back
to “Off’ position.

15.1 Device parameters displaying

In service SW is possible to choose between two types of device parameters displaying:

a) Simple mode display
On the screen are displayed base device parameters with possibility of its setting.

b) Full mode display
All parameters are displayed at tree order. This type of display is determined for advanced
users.

It is possible to switch between both types of displaying with help of icon &'/ which is placed on
toolbar (see Fig. 38). Default type of displaying is possible to set in menu Options -> Programme
parameters -> Other parameters, choose Simple variant of parameter setup.

Described types of parameters settings are for both types (if is it possible).

15.2 Gas meter constant setting

It is necessary to set gas meter constant (in service SW marked as a relation pulse input/base unit)
during installation on consumption place or after gas meter replacement. Values range depends on
type of gas meter output - LF output or HF output.
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15.2.1

In this paragraph is described setting of gas meter constant in simplified display. Into column S.N.
in the line primary volume write gas meter serial number.

Simple mode display

Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1] 5
EI: File Edit ‘window Character Language Readout  Databases  Setup Options  Help - 8 x
]
Dlw(mla] sl 2ls|m "
DEEEE E! £ 27 | E B ® —
System Lanrversian consiants of counlers
f-':' System basic parameters ‘ b ark Marne rit Walue S.M.
) W01 [01)  [Primary volume 41 Imp/B asic unit om 9a7ER4321| N
Archives —
Q01 (M) |Flow 01 Imp#B asic unit 0m
0 Data | 28 Binary ‘
o= Daily | g Estreme ‘
W= Monthly | F3 Fast ‘
Counters
#*K Conversion constants, 5 M.
£7 Actual value ‘
Conwversion factors
Fot Default constant values ‘
Setpoints (max. min. limits)
T Setup of limits ‘
Qutput signals
I Enable / Dizable ‘
Length of data archive: 17 months, 11.33 days,
n Save intofile ,ﬁm Save into device | x Cancel |

Fig. 38: Gas meter constant setting in simple mode display

Value of constant by item VO1 is automatically copied into item QO 1. The same rule stands for V02
a Q02, because this constant is used for counting of both quantities.

15.2.2

It is necessary to make setting separately for:
a) counting of Primary volume V1 (or V2)
b) counting of Flow Q1 (or Q2).

Full mode display
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In this display mode is constant chosen for one parameter (V) not used automatically for second
parameter (Q).

Warning:
Practically it means that we can have for V and Q two different constants.

84 Example 1 - Gas meter with LF output:
_ Program allows setting constant of gas meter with LF output in range of followings values: 0.01,
0.1, 1,10, 100 or 1000 pulse/m3. Set value must be written into field Input pulse/Basic unit.
— Progress for Primary volume V1 is displayed on Fig. 39. The same progress is used for Flow Q1.

'." Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1] EI@HX|
— E'_!: File Edit ‘Window Character Language Readout Databases Setup  Options  Help - O x
D|(m|&| »|n =s|m
NEEEEE! ZPHRE £ 5 | PO | -
JL Ybe(1 [VbOT) Spare baze vol Ybsl ~ ¥/
nput pilse counier
T V=01 (W01 Spare pnim. val. sl |dentification pUtp
-4 Hardware [addr. 240]
o 80302 Battery volkage Conzecutive num. Input number
' A04[01) Internal temp.
_I" BO1(09] Ewtemal power Mame of measur. | ‘isualization address |3
o 001 [01) Flow 01
1 N vO1 (0] Primary volume 1 General :
T Y020 (0] Counter output Y2 W Data archive LEnEis e ol
- Press. EDT-23 [addr. 1] ¥ Daily archive Bazic unit ¢ Dizplay unit 1
¥y Statistical measurands W Monthly archive Inout ouls  Basic urit 0.0
4 _$ Temp. EDT-34 [addh. 2) AR PLE £ BESE L :
w
[~ HF pulz [MAMUR]  Unit m3 Decimal place |0
b ark | M arne | iz ad... |6 _—
o~ 101 [07) Pressure pl 1 Ll Ll
o 102 (01) Temperature 2
" B03 [02) Battery voltage 12 . Ii . .
987654321 ETE
504 (011) Internal temp. 12 Serial rumber [ kM easuring period
I BO1(09) External power 10
il E0Z (1) Device ermor 14
ol Conwvers. factor C1 a
¥ ZEm (voz2) Equation E1
k07 [C01) Cormp. ratio 2/2Zb K1 9
~ 00 [01) Flaws 21 4
~0b01[001])  Base flow Qb1 11
Mot (1) Frirnary volume 1 3
Tnvozo (01) Caunter output /2 15 Length of data archive: 17 months, 11.33 days,
Nnweat /ot B aze volume Vb1 E
JTL4bs01 [WhO1]  Spare baze vol. Wbsl 7 = saveinta file ,ﬁm Save into device | x Cancel |
w
Moveond monH | R S R C

Fig. 39: LF gas meter constant setting in full mode display
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Example 2 - Gas meter with HF output

For gas meter with HF output HF pulse (NAMUR) must be ticked on. Fig. 40 shows setting of gas
meter with HF output constant on value 82.5564 pulse/m3 and serial number of gas meter
987654321 for primary volume V1. Here is also necessary to make same setting for Flown Q1.

!." Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1]

B

EJ,: File Edit windmw Characker Language Readout Databases  Setup Oplions  Help »
85
']
D|c(m|&| »|[e=(m =5(m| e
DEEHEEER! [ THEE £ 3" | [E o | €
T Whz01 [Wb1] Spare baze vol Yhal ~ y/
lnpul prlee counler
JL W01 (WO1) Spare prim. wol. Ys1 |dertification FUEp
- % Hardware [addr. 240) -
A 803 [02] Battery woltage Congecutive num. Input nurnber
o A04 [07] Intemnal ternp.
™ BOM [09] Ewtemal power MHame of measur. | Yisualization address |3 E—
o (01 [01) Flow 01
I 1L W01 (0] Primary velume 1 Eisinzl _
N w02 (1] Counker output V2 W Data archive Lot corslEis
- Press. EDT-23 [addr. 1] ¥ Daily archive Bagzic unit / Digplay unit 1
% w Statistical measurands v Monthly archive Input puls # Basic unit 825564
+_% Temp. EDT-34 [addr. 2]
“
v HF puls [MaMUR]  Unit m3 Decimal place |0
P ark | Marme | Wig. ad... | —
o~ 51 (0] Pressure pl 1 L] e
A A02 (01) Temperature H 2
£~ A03(02) Battery voltage 12 . li . .
987EE4321
A B4 1) Interal termp, 13 Senial number teasuring period
I BO1(09) External power 10
i BO2 [01) Device ermor 14
co1 Convers, factar C1 g
¥ZEM(v02)  EquationE1
k01 [CO1) Comp. ratio Z2/2h k1 9
A 001 (0] Flaw 31 4
A~ 0b01 (A1) Base flow Qb1 1
w1 (1) Frirmary walurme 1 3
fnvoza M) Counter autput V2 13 Length of data archive: 17 monthz, 11.33 daps,
NNwent (ot B aze wolurme Wbl [
JLwbs01 [¥b01] Spare base vol. Whbsi 7 H Save intofile !_j-,-m Save into device | x Cancel |
b
M oaveond mamHs [ R S [ =4

Fig. 40: Setting of gas meter with HF output constant in full mode display

15.3 Pulse outputs setting

Pulse output may be used e.g. for direction of odorization, preheating or as an output for another
managing systems, dispatching, etc.
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15.3.1  Simple mode display

To set this type of output it is possible only in case, that this output was already configured in full
mode display. Then is possible (in simple mode display) to switch on or switch off by force of the
button Output pulses, binary (see Fig. 41).

Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1] 5
EI: File Edit ‘Window Character Language Readout Databases  Setup  Options  Help - 8 x
86
— D|(m|&| »|5(e =/s|m|
DEEEE 2! £22° 5 | 70O
System Lhigital outputs
f_g System basic parameters ‘ Wark | Mame | \iz. addr, |
) W20 [01] Counter output W2 15
_ Archives 03a [02) Counter output V3 16
~H Data | ZH Binary ‘
o ON/OFF outputs
od Daily | g Extreme ‘
wHE tonthly | F3 Fast ‘
Counters

#K Conversion constants, 5.M. ‘

7 Actual value ‘

Conversion factors

Fot Default constant values ‘

Setpoints (max. min. limits)
T Setup of limits ‘

[Output signals
NN Enable / Digable

Length of data archive: 17 months, 11.33 days,

= save it file ,ﬁm Save into device | x Cancel |

Fig. 41: Output pulses, switching on and off

15.3.2  Full mode display

In case that this output was not configured it is necessary to activate it and assign a quantity
(representing pulses). It is necessary to set technical parameters of output pulses as well.

1. Output inserting into parameters
In left upper window choose item Hardware, press right mouse button -> Insert output measurand
->Counter (pulses) output measurand (Fig. 42).

Manual EC 600 - ENO1a - 2017-11



15 CONFIGURATION EXAMPLES

Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1]

EI: File Edit ‘Window Character Language Readout Databases  Setup  Options  Help

O (m|&@| ¢|=el &s|m]|
DEEHEEE! FHEBE L2 B | PO | « > |

g- 1 @ Station [addr. 0.0] Fardware faddr. 2490}

o) Calcuisted messurands [ Identification of module

+ )
o Press. EL W Insert object ' Address |24D vl At failure fizianeis sl |
5y Statistica # Delete abject ™ &lam 87
% Temp. E i
= Temp Bl tnsert input messurand v ™ Callto disp. Dowrload P/ inta MSP |
b Trsert output measurand i~ finalog output reasurand
:_? Insett internal measurand ¥ I Binary output measurand
:_E Insert counted measurand 4 l:Z-:uunter (pul output meas
* £ Insert statistic measurand 4
~E I Modem power supply - binary outpot Iﬁ
B Insert object of paramstrization  * 11 Daka cutput For L1 teasuring period ¥ =
I t ark | M arne | Wiz ad.. |A |

Fig. 42: Pulse output inserting

Then card of Pulse output counter will be created e.g. with indicated VO3o (see Fig. 43).

Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1] E|E||§|
2'_[: File Edit wWindow Character Language FReadout Databases Setup  Ophions  Help - 8 x

D& & |=(e &5
DEEEEE! LPREBEER | £2° 3 | PO | « -+ |

----- o (1501 [U01) Base flow Qb1 -~
----- Mn vbol 011 Base volume Vb1

Pulse putpul counler

----- L Whsi [vhi1] Spare hase val, Yhs] SRHEEER
----- JL Ws01 WO1) Spare prim. wol. Vel Conzecutive num. |3 vI Output Moo I_ vI
=g Hardware (addr. 240]
..... A B3 (02) Battery volkage Mame of measur. ICounter autput V3 Yisualization address I'IE
----- o 804 [07] Internal temp. _ .
----- ™ BO1 (03] Esternal power General . ) ot
_____ o~ T [01] Flow Q1 [ Data archive - o.nversmn.cons ants
..... ! TN Y01 (01) Primary volume 41 [ Dally archive Basic unit / Display unit I‘I
..... U %020 [01] Counter output W2 N [~ Morithly archive Input puls  Basic urit I-I—
----- I 1IN V030 (02) Counter output V3
¥ Press. EDT-23 [addr. 1) s . .
v Enable output Unit I Decimal place ID
IGENS I M ame I Wiz ad... Id\
AB0T(01) Pressure pl 1 o Shey
o 02 [01) Temperature t1 2 Connected time [001 2] I‘I
o~ 80302 Battery voltage 12 D ted time [0.1 ]I.I— M ) ind Ih
A 804 [01) Intemal temp, 13 izconnected time [0.1 & BazUing perio g
I BO1[09) Extemal power 10 S af velus
Wi Bo2 () Device emor 14 Craat . |
cm Convers. factor C1 8 Source name; EAIE new equahan
: ZEO01[w02) Equation E1 Funchion:
K01 (201 Comp. ratio 2/2h k.1 1
o~ Q07 [01) Flow Q1 4
A b01 [301] B aze flow Qb1 11
nnwat o) Primary volume W1 3
Mno2a (01) Counter output V2 15 Length of data archive: 17 months, 11.33 days,
MN03o [02) Counter output 43 16
TNwe01 [v01) Base volurme Yh [ & 5ave inta file !5:] Save into device | x Cancel |
-
L BTSN 'S VTS T TR o RN IR B ) B | - —

Fig. 43: Pulse output parametrization
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Now is activated hardware pulse output. The device offers possibility of four digital outputs. These
outputs are lead out on clamps (DO 1 to DO4) of OUTPUTS terminal block inside the device. Item
Output No. indicates on which clamps of OUTPUT terminal block is this output connected:
Output No. 1 - clamp DO1
Output No. 2 - clamp DO2
Output No. 3 - clamp DO3
Output No. 4 - clamp DO4

88 The programme assigns automatically free output clamp (in our example DO2). But it is possible to
— swap it.

N

. Setting of output pulses properties
_ o Connected time - range of output pulse. Minimal range is 0.1 s. It is set in complete multiples
of this value (for multiple O or 1 set the range always 0.1 s).
— o Disconnected time - lag between pulses. Setting of this is the same like for connected time.
o Enable output - with this choice is possible to enable/forbid configured output (is the same
like in simple display). This choice is not functional in devices with older version of firmware.
 Unit - here write the measure unit for output information (e.g. m3)
o Basic unit / Display unit - leave value 1
e Input pulse / Basic unit - leave value 1

3. Output measurand and output constant

Till now was not defined yet which measurand (e.g. primary volume of first channel or standard
volume of second channel, etc.) should the represent pulses. In next step it is necessary to connect
this output counter (V030) on required quantity. Assignment of this quantity is made with help of
tool equation. It can be made by pressing the button Create new equation in the frame Source of
value with help of Wizard for mathematic expression (see Fig. 44).

This example creates the wizard object Equation (Fig. 45). In this case equation E02 is determines
for output pulses of standard volume generating of the first channel (total of standard volume
counter and counter of error standard volume). Equation is for output VO30. Mathematical
expression defines input quantity (or input quantities). In this case looks the quantity like:

V030 = dVb1+dVbs1

- it means that for output quantity VO3o is input the sum:

dVb1 acquisition (d=difference) of standard volume V1 of the first channel. In case of primary
volume there would be dV1.
dVbs1 acquisition (d=difference) of standard spare (s) volume V1 of the first channel.

If necessary apply this output on output constant, then the expression is filled with multiply of
requested constant. E.g. if constant is 6.53, then it is necessary to customize the mathematical
expression on:

(dVb1+dVbs1)*6.53
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Wizard [mathemat. expression]

Select from men:

Current output CL-1 [4-20 ma)

Cancel Back Mext |

Wizard [mathemat. expression]

Select from mer;

Frimany wolume
Standard volume

Cancel Back

Standard volume + Standard spare wolume

Mext

Wizard [mathemat. expression] |X|

Select from meru:

2. channel
1. channel + 2. channel

Cancel

Back

Fig. 44: Wizard for mathematical expression
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Fig. 45: Equation for primary volume pulses and output connection

After this setting related equation is by the VO3 parameter displayed in the frame Source of value.

To make some changes in equation press the button Skip on source (see Fig. 46).

89

Manual EC 600 -

ENO1a -

2017-11



15 CONFIGURATION EXAMPLES

Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1] | 5
EI: File Edit Window Characker Language FReadout Databases Setup  Options  Help - g x
L]
D]|m|&| &[me =a(m)|
DEEERE! FHEEB £0 20 | [5] > @© -
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wlee pulpul counier
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_ A AI3[02] Battery voltage MName of measur. |Eounter output %3 Yisualization address |16
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I~ BO1[09) Estemnal power Gieneral c : tant
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801 0] Pressure pl 1 o Sz
A R02 (1) Temperature t1 2 Connected time [0.1 5] |1
o~ 403 (02) Battery voltage 12 . . . .
1 EXEES
04[] Internal termp, 11 Disconnected bime [0.7 5] Measunng penod
B0 (09) External power 10 Saien el
Wi Boz (01) Device smor 14 _ -
i1 Comvers. factar C1 g Source name: EDZ 03] Egquation E2 Ip O SOUMCE
:;ED'I (W02 Equation E1 Function: di'bl+dvbs1
¥ZE02(¥03)  EquationE2
k01 [C01) Comp. ratio 2420 K1 9
A~ 001 (0] Flows 01 4
~0Qb01 [A01]  Basze flow Ob1 1
fnvor o1) Primary volume V1 3 Length of data archive: 17 monthis, 11.33 daps,
MNY02a (01) Counter output 42 15
Mn+n3a [02) Counber output %3 16 & save into file ,ﬁm Save into device | x Cancel |
L
AR O mimH | TP RS /B | [ad

Fig. 46: Parameter VO3 after equation assignment

15.4 Analogue output setting

Analogue output can be used e.g. for daily consumption displaying, for pressure in pipeline
displaying or for flow displaying.

Analogue current output from the device (4-20 mA) is made with connecting of module CL-1 to
clamp of digital device output (DO1 to DO4). Used digital device output must be configured for
connection with module CL-1. Module CL-1 cannot be configured due to analogue output
parameters are set in the device.

15.4.1  Simple mode display

In simple mode this output cannot be configured. Only in case that this output was already
configured in full mode display. Then it is possible to switch on or switch off this output with ticking
off/on (see Fig. 41).
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15 CONFIGURATION EXAMPLES

15.4.2  Full mode display

This procedure is similar with the procedure for pulse output. From item Hardware (in left upper
window) must be chosen Insert output measurand and then Data output for CL-1 (see Fig. 47).
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Fig. 47: Analogue output setting

On card Analogue output (see Fig. 48, parameter A050) Output number gives appropriate clamp
(from the range of the clamps from DO1 to DO4) where output signal will be sent to or where
module CL-1 will be connected to.
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15 CONFIGURATION EXAMPLES

In the following step it is necessary to press the button Create new equation again.

Wizard [mathemat. expression] |§| Current output CL-1 [X]
Select from men: teazurand alue of meazuran
fior 4 mé
F!_egulatqs . Input measurand for output
Time zwitching ID
Output pulzes —> IQbD‘I [Q01] Basze fow Qb1 ;I
Current output CL-1 [4-20 mé] for 20 mA
I‘I 2000

92 Cancell Back | Finish |

I, Canicel Back N |

_ Fig. 49: Wizard for analogue output equation making

— On the first screen choose Current output, on the second screen choose quantity which will be
watched (e.g. Base flow) and then assign values of minimal and maximal limits for output current
according to flow value. After wizard finishing will be displayed generated equation for analogue
output (parameter AO5 see Fig. 50).
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AR oA [ S TR L ic —

i

Fig. 50: Resulting equation and connecting of analogue output on counted quantity
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Resulting form of generated equation is:

AO50 = (Qb1*16+48000)/12000

Form equation is possible to see that for Qb 1=0 is equation result AO50=4 mA and for flow
Qb1=12000 is the result AO50=20 mA.

Resulting setting for analogue output AO5 is on Fig. 51.
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Fig. 51: Resulting setting of analogue output on output clamp DO3
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15 CONFIGURATION EXAMPLES

15.5 Setpoint setting - limit values of measured quantity

In many cases watching of limits is very important during evaluating of measured quantities.
Because of that it is possible to set in the device so-called Setpoints. Setpoints may be defined
either as maximal or as minimal value of analogue quantity. In case that watched quantity will be
over limit then can be generated record into data or binary archive. Also error condition can be
activated or the device may automatically call superior system.

94

15.5.1

In this type of displaying cannot be the output added into configuration of the device. But if the
parameter was added in full mode display (see next) it is possible to set size of value.

Simple mode display

15.5.2

In left upper window of displayed parameters choose item Calculated measurands. Press the right
mouse button and choose Insert counted measurand -> Setpoint (see Fig. 52).

Full mode display

Manual EC 600 - ENO1a -
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Fig. 52: Setpoint setting
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Example:

If measured pressure p1 will pass over the value 120 (kPa) and this passing over will be longer than

5s, so then will be generated alarm (see Fig. 53).
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15 CONFIGURATION EXAMPLES
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Fig. 53: Setpoint parametrization
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15.6 Setting of external power supply failure

With help of following progress there is possible to watch the external power supply. Information
about power supply condition may be saved into either data or binary archive, it is possible to
initiate alarm signal or make a call on dispatching. Watching activation is made from item
Hardware after pressing the right mouse button choose Insert input measurand->External power
_ (see Fig. 54.)
96
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Fig. 54: Displaying of device external power supply

When will arise failure of external power supply (see Fig. 55) then will be generated alarm signal,
but only in case that the failure will be longer then 3 s.
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Fig. 55: Monitoring setting of external power supply failure

15.7 Setting of communication through MODBUS protocol

Standardly shipped devices are not configured for communication through MODBUS protocol. Here
is progress for communication setting through this protocol. Initial conditions:

MODBUS protocol may be set only in devices with firmware version 1.12 and higher

Protocol MODBUS for reading of archived values is adjustable only in FW version 1.16 and

higher.

for setting of this communication is necessary to have prepared so-called MODBUS template
(file with extension *.db, placed in subfolder Modbus).
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MODBUS template:

It is a pre-defined table of MODBUS addresses with sorted device parameters. In the table are also
information about type of the parameter - if it is determined only for reading or also for writing. The
manufacturer offers standard template for one-channelled or two-channelled device.

For device setting it is necessary to record this template into device.

— As the first step of setting new object Address map of MODBUS is added into device parameters.
98 The progress is displayed on the Fig. 56. Adding is made with click of right mouse-button on item
Calculated measurands->Insert object of parametrization. Then there is displayed dialog window

for file opening. Choose required MODBUS template (file with extension *.db).
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+- % Tem

+ )
% Insert internal measurand

+
~EZ Insert counked measurand

* v v w v

E Insert object of parametrization  * I::I Address map of modbus

Fig. 56: MODBUS map inserting

After adding of MODBUS template file will be displayed in device parameters a new parameter
MODBUS map (MMO1 - Fig. 57). The list of parameters readable or writable via MODBUS protocol
(from category either actual values or separate archives) is available at the right part of the screen.
In case of any requirement for template changing it is necessary to change original template file.
After this template must be the loaded again into MODBUS map with pressing the button Refresh
from templ.

Note:
Only worker with access authorization of ASC (authorized service centre) is allowed to carry out
this change.
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15.7.1  Switching on communication through MODBUS protocol

In case of practical communication through MODBUS protocol is necessary to set this type of
communication protocol on System basic communication on card Communication (Fig. 58).

After this device switching (after parameters into device writing) will be the communication
interrupted (communication protocols on device and PC are different). For another communication
with device is necessary to make in parameters setting for connection with consumption place
switching on MODBUS protocol. It is also possible set parameter Adr1 either on non-zero address 99
(which is set in the device) or on universal address Adr1 = 248 (see 14.3.1).
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Fig. 57: Parameter of MODBUS map address

Manual EC 600 - ENO1a - 2017-11



15 CONFIGURATION EXAMPLES

!." Dialog 600 - Measuring telemetric systems Version User - [System parameters - Station1] E][E”z|
EI: File Edit ‘window Character Language Readout  Databases  Setup Options  Help - 8 x
D || m|&@| & [m=(e| =s|m|
DEEHEEER! FRERE 2 (E | PO | « » |
Basic parameters
alculated measurands
% Hardware [addr. 240] Identification Communication | Semvice parametersl Ennversinnl Factor}ll
Press. EDT-23 [addr. 1)
100 ¥y Statistical measurands
— [#-% Temp. EDT-34 [addr. 2) Speed Frotocol
{38400 | | |ECcon |
RDS
—Madam MODELS
Modem IGSM modem vl Switch off INL.'\.-'BI ;| on iNune ;I
_ [~ alam to dispatching I nicialization |M+EFLIN=1
e ark I Marne I Vig. ad... IA [~ Cancel connect. while zalldisp. Dial number I.-'i‘A.TD"EIS""“Hi
o 807 (01) Pressure pl 1 | P
+++
102 [01) Temperature t1 2 nto semmand mode
o~ 103 (02) Battery voltage 12 Hang up ATH
A 404 (0] Internal temp. 13 Special inicialization  |AT+CGDCOMT=1."IP","op.vcplyn'
o~ B850 [03) Flaws Qb 18
A~ 800 [02) Analog output A 28 Blarmn send o remaote [P address:port IU.U.U.UZU
I BO1(09) External power 21 Send own [P addr. and diagnostics with period IND send LI
Wi B0z (01) Device errar 14 toIP addresspot [000.00
Co Comvers. factor C1 a
:; EN1 [B??] Equatinn E1 Uzer name IEL?245?DSBD FPazsword I
% ZE02 (V02 Equation E2 Period of test connection [mit.] IU an P address IU.U.U.U
¥ ZED3(A05)  Baseflow
KO (E07) Lomp. ratio 2/Zb K1 3 Length of data archive: 17 months, 11.33 days,
|2 Hrd Modbus map
o~ 000 (0] Flaw 31 4 n Save intofile | ,ﬁm Save into device | x Cancel |
W
P TR I e Ta e R P dl-... LA 14
P

Fig. 58: Switch of communication protocol in the device
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16 Pressure and temperature sensor/
transducer replacement

Replacement of both sensors is very simple. Exchange consists from mechanical mounting of
sensor/transducer into the device followed by loading of file with calibration data by the help of
supplied service software. In case of temperature sensor are calibration data delivered separately
(e.g. on CD). Pressure transducer has calibration data stored in its own memory, so it is not
necessary to load calibration file apart.

Warning:

In case of replacement of sensor/transducer which is measuring basic quantity, it is a hit
to metrological part of device. Before this operation it is necessary to break metrological
seal and move metrological switch to ON position.

Breaking of metrological seal means, that initial verification is not valid!

This operation can be proceeded only by employee with rights of accredited service
center (ASC). To proceed this operation it is necessary to switch metrological switch into
the ON position and also it is important to use hardware key (key variant: Authorized
service center).

16.1 Pressure and temperature sensor/transducer
replacement procedure

o Disconnect device from power supply - disconnect external power supply (if applied) and
remove main battery (existing device settings and also data in archives will not be lost)

e Disconnect required sensor/transducer from the device

e Apply new sensor/transducer into the device

e Reconnect power feeding to device - battery first and secondly external power supply (if
applied)

o Switch metrological switch to ON position (necessary to breach metrological seal)

e By the help of service software proceed software settings of device for proper communication
with the new sensor/transducer (see chapter 16.2 and 16.3)

o Switch metrological switch to OFF position.

¢ Proceed new verification with new sensor/transducer
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16.2 Software settings of device for communication with new
temperature sensor

At this moment we have replaced temperature sensor with the new one, battery is inserted back
into device and now it is necessary to finish installation by the help of service software.

Readout parameters from the device (menu Readout-> parameters). In next step click in menu of
parameters on “Hardware” item (see Fig. 59).

102 In right part of the opened window click on item “Change temperature transmitter”. In next
window enter path to the data file *.txt with stored calibration data, which was delivered together
with temperature sensor (see Fig. 60). Select and confirm by clicking on “Open” button required
calibration file. Calibration data are stored in parameters now. You should see following window
— after loading of calibration file (see Fig. 61).

To finish this operation save parameters into the device by clicking on “Save into device” button.
After saving of parameters readout parameters from the device in order to check if all changes
were proceeded successfully. Click on “Hardware” item (see description above) and check
correctness of serial number placed on sensor cable with serial number in parameters (see Fig. 62).
If serial numbers are complying, changing of sensor is successfully finished. In case that serial
numbers are varying, check correctness of your steps during changing of sensor, step by step, or
check if was used correct calibration file.

Note: After replacement of temperature sensor it is possible (if needed) to make one or two point
calibration of sensor. (see Fig. 61).
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Fig. 60
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Fig. 62

16.3 Software settings of device for communication with new
pressure transducer

At this moment we have replaced pressure transducer with the new one, battery is inserted back
into device and now it is necessary to finish installation by the help of service software.

Readout parameters from the device (menu Readout-> parameters). In next step click in menu of
parameters on “Hardware” item (see Fig. 59). In right side of the window click now on “Parameters
of module” (see Fig. 62). Now the service software will load calibration data from the transducer’s
memory into parameters of the device. At this time the software setting is almost finished. Now it is
necessary to save parameters into the device by clicking on “Save into device” button. After that
check compliance of serial number placed on transducer and in parameters.

Hereby the transducer replacement is finished.

Note: After replacement of pressure transducer it is possible (if needed) to make one or two point
calibration of the pressure sensor. (see Fig. 61).
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17 Software settings for communication with
external digital transducer

Chapter 5.3 describes how to extend device with pressure or temperature digital transducer.
Following software setting suppose already installed expansion module RS-485 and also already
connected digital transducer (EDT-34 for temperature or EDT-23 for pressure).

Now we will describe how to add new digital transducer into software parameters of the device.

17.1 Adding of digital transducer into device’s parameters N

As a first step it is necessary to readout parameters from the device (menu Readout - -

>Parameters).

Now click in parameters menu on “EC 600” item. Using right mouse button opens menu. In opened

menu select “Insert object” and in next selection choose required transducer (e.g. temperature

transducer EDT-34). Herewith we have added digital transducer into parameters and now it is

necessary to save modified parameters into the device by clicking on “Save into device” button.

Now click in parameters menu on just added digital transducer EDT-34 (see Fig. 63). Because it is a

digital transducer connected to intrinsically safe serial interface RS-485 such device must have

assigned communication address. There can come two possibilities in context of assigning of

communication address:

a) New digital transducer has the same address as is predefined in parameters - standardly it is
address no. 1 (see chapter 17.1.1.).

b) New digital transducer has different address than is stored in device’s parameters (see chapter
17.1.2).

17.1.1  Newly installed digital transducer with the same address

In the case that the newly installed digital transducer has the same address as is predefined in
device’s parameters (standardly address no.1), it is not necessary to change communication
address. By clicking on “Parameters of module” button (see Fig. 64) we will check if transducer is
communicating with the device. If everything is correct, window with transducer’s parameters will
appear (see Fig. 64). If service software will warn you, that “Module doesn’t respond” it means that
the address of transducer is different from address preset in parameters and it is required to set
correct address. Setting of the correct communication address will be described in chapter 17.1.2.

If transducer communicates without any problem (parameters of the module were read correctly),
installation is finished.

Note: After adding of digital transducer it is possible (if needed) to make one or two point
calibration of transducer. (see Fig. 65).
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17.1.2  Newly installed digital transducer with different address

If we will found that transducer is not communicating, probably has a different communication
address than is preset in device’s parameters. To set correct address click in device’s parameters
on transducer item (in our case “Temperature EDT-34” see Fig. 63). After that in right part of the
window click on “New address” button. Service software will ask you to enter serial number of
added transducer. Enter serial number and click “OK” (see Fig. 66). After that service software will
ask you to enter new communication address. Enter the same address which is stored in device’s
106 parameters - standardly it is the address no.1 (see Fig. 67). New address is stored in transducer
now.

— By clicking on “Parameters of module” button we will check if transducer is communicating
properly with the device. If everything is correct you will see window with transducer’s parameter
(see Fig. 64). Herewith we finished the change of address and also installation of transducer is
finished.

Note: After adding of digital transducer it is possible (if needed) to make one or two point
calibration of transducer. (see Fig. 65).

17.2 Adding of quantity measured by digital transducer into
device’s archives

After addition of digital transducer into device’s parameters it is also necessary to add quantity
(temperature in our case) measured by this transducer into archives. If we don’t add this quantity
as a new item into archives this information will be shown only in actual values.

In device’s parameters click on quantity which is measured by digital transducer (see Fig. 69). In
right part of the window tick-on archives where you want to have stored this quantity. In the end
save this change into device by clicking on “Save into device” button.
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18 Final verification of the device after
replacement or adding of a transducer

As a final step is recommended to proceed verification of the device by the help of self-diagnostic
function. Click on “MENU- Setup/Status (diagnostics) of device/from Device”. New window will
be opened which describes actual status of device (see Fig. 68). In the column “State of last test”
must not be any warning or error! If device announce warning or error, click on “Device test”
button. In case that the problem continues, contact manufacturer’s technical support.

If everything is all right and still warning or error message is displayed in “Summary status” —
column, click on “Clear summ. Status” thereby all historical warnings and errors occurred before

replacement or adding of transducer will be cleared. —

Fig. 63
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Fig. 64
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Fig. 66
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Fig. 68
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19 What to do if something does not work

Problem

Possible cause

Readout does not working

Set wrong PC port.

Set different address 1 or address 2 in the device and in the PC.
Set different communication speed between PC and device.

Set different communication protocol between PC and device.

Impossible to set
parameters

Service switch in OFF position.
Wrong password (only if is in the device set password for full access).
Full setting archive - send the device into authorized service centre.

Wrong value of primary
volume

Check connection between device and gas meter (pulse input).

Wrong set of gas meter constant.

Wrong set of initial state of primary volume - set value of primary volume
with momentary volume on gas meter.

Illogical value of standard
volume

The device saved into error values because of wrong values saved in
archives - start device diagnostics.

Impossible to switch on the
display

Discharged battery. Exchange battery or connect external power supply.

Device communicates but it
does not measure

STOP MOD - discharged battery. Exchange battery or connect external
power supply.

Wrong number of output
pulses

Wrong setting of output pulses constant or delay between pulses according
to frequency of input pulses.

Battery discharges very
quickly

Factors which affects battery consumption:

= Too frequent communication - Extend communication interval
= Short measuring period- Extend measuring period

= Qutput pulses generating - cancelled output pulses

= Switched on HF input- switch off with help of service SW.

On display is Err or Wrn

Start TEST from device keyboard.

If corrector indicates errors and warning message (on first page is shown attribute Err or Wrn) it is
necessary to start internal device test and consequently either via keypad or via computer to
identify type of error. This procedure is described in chapter 9.9.

In following table there is described list of possible errors and warnings messages and possible

solution.
Visual display Error description and pertinent solution Abbrev.
EO CRC of program Error of check sum in FW Err
- Necessary repair in ASS
E1 CRC of loader Error of checksum of loader. Err
- Failure of memory FLASH, Necessary repair in ASS
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E2 CRC of parameter Error of checksum of device parameters. Err
- Accomplish changes of any parameters and write change into
device.
E3 memory error Error of device memory. Err
- Necessary repair in ASS.
E4 error of FLASH Error of device FLASH memory. Err
- Necessary repair in ASS.
112 E5 full setup archive Full setup archive. Err
— - Device is full operational but no parameters are changeable.
Erase setup archive in ASS.
E6 transducer replacement | Accomplished replacement of transducer or modification of Err
parameters.
- Set back device to original setup or arrange verification in ASS.
E7 transducer Error in communication with transducers. Err
communication — Check connection of transducers for example setup of correct
communication address.
E8 transducer error Error of transducer. Err
- Measured value can be out of measured range, or transducer
is defective - necessary replace transducer in ASS.
E9 battery voltage Battery voltage decreased under allowable level. Err
- Replace battery.
E10 compressibility table Error of calculation in compressibility table due to input Err
parameters.
- Correct gas composition
E11 compressib. Infeasible calculation of compressibility table due to range Err
restriction of used standard
Visual display Error description and pertinent solution Abbrev.
WO transducer warning Warning message from transducer, no influence on metrological Wrn
properties.
W1 battery capacity Capacity of battery decreased under allowable level (SW Wrn
calculation) Warning message 90 days before discharged.
W2 - unused - Wrn
W3 surge current terminal Current overload appears on internal bus terminals. Wrn
W4 - unused - Wrn
W5 external power shortage | External power shortage. During external power shortage internal Wrn
power is ensured by LP_03 battery. But in case of HF Namur
sensor usage no signals from sensor is registered during external
power shortage.
W6 surge current of device | Current overload in device appears. Wrn
Note:
ASS - authorized service centre
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